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Calibration

Calibration

The calibration unit enables the correction of captured
images for linear and non-linear distortion caused by lens
distortion and camera mounting.

Using the calibration function enables the generation of a
corrected image and numerical conversion of
measurement values from other units (Page 4-283) into a
real world co-ordinate system. Actual dimensions can also
be easily calculated from the scale factor values
generated through calibration (Page 4-356).

* For calibration to be performed correctly the calibration pattern
needs to be registered under installation conditions. If the
installation conditions change the calibration will need to be
performed again.

e Errors in inspection / measurement may occur if the target is at
a different height or angle to the calibration pattern plane.

To correct for trapezoid distortion by selecting four reference
points on the image use the conversion option in the image
operation unit (Page 4-286).

Calibration

In the initial unit setup a "calibration model" is built from
registered coordinate datum points obtained via the
captured image of a chess board or dot pattern calibration
grid (which can be printed from XG VisionEditor).

During normal operation the "calibration model" can be
used as a base to create a "calibrated image" or
"calibrated data" for coordinate conversion.

Registered image
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Datum point

Callibration

Calibration model data

extracted
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(Distortion information
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recognized datum
points)

[ !

Generate a calibrated Generate calibrated
image based on the information based on
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s
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N

Create

w

Calibration information

RSLT.CALIB[]

Operation during image processing

l l

Use as the current Reference within
image for other units a calculation

* Calibration patterns can be printed by selecting [Print
Calibration Pattern] from [Tools] menu of the XG VisionEditor.
The pattern accuracy depends on the printer performance, and
errors in calibration can occur from the how the pattern is
presented when registered as an image. If sub-pixel order
accuracy is required, it is recommended to use a calibration
grid (such as a glass) with a known associated accuracy
standard. See the XG VisionEditor Reference Manual
(Programming Edition) for more details.

¢ To perform calibration the image of the calibration pattern
needs to be saved as a registered image.
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Calibration

Processing results

The standard results and data returned by the calibration

unit are as follows:

Src. Origin The coordinates of the origin based on the

(X,Y) calibration grid before image calibration in
pixels.

Dst. Origin The coordinates of the origin based on the

(X,Y) calibration grid after image calibration in pixels

(Valid only when a calibrated image is
generated).

Pattern spacing
after calibration

The spacing in-between calibration datum
points after calibration in pixels (Valid only
when a calibrated image with [Lens & Angled
Camera] distortion correction is generated).

Corrected
Angle (radians)

The correction angle from the calibration (Valid
only when a calibrated image with [Lens &
Angled Camera] distortion correction is
generated).

X Scale Val.

The X scaling factor to be used for scaling
(Page 4-356) of measurement values in other
units (Valid only when a calibrated image with
[Lens & Angled Camera] distortion correction
is generated).

Y Scale Val.

The Y scaling factor to be used for scaling
(Page 4-356) of measurement values in other
units (Valid only when a calibrated image with
[Lens & Angled Camera] distortion correction
is generated).

Len. Scale Val.

The length scaling factor to be used for
scaling (Page 4-356) of measurement values
in other units (Valid only when a calibrated
image with [Lens & Angled Camera] distortion
correction is generated).

Model Param.

The internal parameters constructed from 28
elements to be used for conversion of
measurement values into the real world co-
ordinate system using the conversion function
(ConvPixTo WId) (Page 4-283). The
information stored is the either the conversion
information from the current image (when a
calibration image is not generated) or the
conversion image from a calibrated image
(when a calibration image is generated)

The value of Model Param [ ] (RSLT.CALIBJ ]) is only to be used in

the calculation unit. When this value changes the result of the
calculation may fail.

For the lists of available measurement output values, refer to "List

of Result Data" in the XG-7000 Series Communications Control

Manual.
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Main Menu

The main menu of the calibration tool consists of the
following options. Configure settings under each option as
required for the inspection.

= Prog000

. oEn

Calibration (Salect Insge): Select dwnge to bo wed for calibention.

Select Image
(Page 4-301)

Specify the image to be used for unit
processing.

Settings
(Page 4-302)

Parameters for using a calibration pattern
in order to create the calibration model.

Calibrated Img.

Parameters for generating a calibrated

(Page 4-306) image from the calibration model (This
menu is active only when [Generate
calibrated image] is selected in the [Select
Image] menu).

Origin & Axis Define the relationship between the pixel

(Page 4-308)

and world coordinate systems (based on
calibration image No.1).

Display Options
(Page 4-309)

Unit processing display settings.

Save
(Page 4-310)

Save unit settings.




Calibration

Inspection Region

Outline the region on the captured image to be used for
inspection.

1 bwage (Ukiingd Cleiger o] [nlpnl 10007

Digplay lwsze  [eoist, Inae =

Current: Inme
e
[ Calibrats Salscts! Inme

Inmoe Information

Select Image

Display Image

Switch the image displayed on the screen.

e Captured Image: Displays the latest image from the
specified camera (image variable).

* Registered image: Displays the registered image
specified under [Image Selection].

Select Image

Captured image
Set an image variable to be used as the current image for
the unit.

Generate corrected image
Check this option to generate a corrected image.

Image variable
If [Generate corrected image] is selected, input an image
variable for storing the calibrated image.

¢ Only an image variable can be entered in [Image variable].

* An image variable for storing the calibrated image should be
setup in advance in the [Variables] menu (Page 4-348). The
camera specified in the image variable must be the same as
the camera used for the current image of the calibration unit.

* If aline scan camera is used with the XG-7502A and the image
size exceeds 25 MB (26214400 pixels), a calibrated image for
cannot be displayed. (However the image can be displayed
after the registered image is calibrated during unit editing.)

Source Image Information

The camera No., type (color / monochrome), and
resolution of the camera associated to the image variable
specified is displayed.

Calibrated Image Information

The camera No., type (color / monochrome), and
resolution of the camera associated to the calibrated
image variable specified in the [Image variable] option are
displayed.
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Calibration

Settings

Specify the options for using a calibration pattern in order
to generate a calibration model, taking into account lens
distortion and angled camera mounting.
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Select Image

Display Image

Switch the image displayed on the screen.

e Captured image: Displays the latest image from the
specified camera (image variable).

* Registered image: Displays the registered image
specified under [Image Selection].

Settings

Pattern type

Select the type of pattern used for teaching.

¢ Chess board (default): Use a black-and-white chess
board pattern.

¢ Dot pattern: Use a dot pattern.

» For calibration set the field of view and calibration grid size so
that the pattern spacing is 15 pixels or more for the chess
board pattern, and the dot size is 10 pixels or more for the dot
pattern. If the number of pixels exceeds the 5 megapixel
camera pixel count (4985600 pixels), or if the image width
exceeds the 5 megapixel camera width (2432 pixels), set a size
that is twice the above or larger for image capture.

* Calibration maybe unsuccessful if the angle of the camera is
too shallow when using the dot pattern. When the angle is very
shallow use the chess board calibration pattern for improved
calibration performance.
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Calibration patterns can be printed by selecting [Print Calibration
Pattern] from [Tools] menu of the XG VisionEditor. The pattern
accuracy depends on the printer performance, and errors in
calibration can occur from the how the pattern is presented when
registered as an image. If sub-pixel order accuracy is required, it
is recommended to use a calibration grid (such as a glass) with a
known associated accuracy standard. See the XG VisionEditor
Reference Manual (Programming Edition) for more details.

No. Images

Use this option to create a calibration model from several
images (1 to 16, default: 1) captured on the same plane
but with different pattern layouts.

This ensures that the calibration model is as accurate as
possible when a single calibration grid cannot cover the
full image.

* Increasing the number of images for calibration may
significantly increase the calibration time.

* The position and angle of the calibration grid can be changed
for each image as long as all images are captured on the same
plane.

Calibration Settings

Set the options for each of the images determined in [No.
Images].

Image No.
Select the image.

Registered image

Specify the registered image No. to be used for calibration.

* Registered images are managed as "Image (Camera
No.) - (Registered image No.0 to 999)".

e The camera No. is fixed to camera of the image variable
specified in the [Current Image].



Calibration

Register Image

An image can be saved to the controller to be used as a
template for measurements and settings. It is
recommended to adjust and fix lighting and other external
influences before registering an image.
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Live Image
Check this box to display live images through a continuous
feed.

* Alive feed is only available while the unit is being edited.

* This setting cannot be changed when the screen update mode
is set to [Continuous] in the trigger settings (Page 4-25).

* |f the capture on trigger input is disabled in the trigger settings
(Page 4-25), this check box is always unchecked and the
setting cannot be changed.

* When Live image is selected for a moving object, take care
when registering as there will be a time lag between the
external trigger input and the actual image capture.

* In principle, Live-image is only used when the capture unit
being edited is being executed (waiting for a trigger input).
When the image capture buffer is set to custom and the capture
unit which was most recently executed is being edited, the
images collected in the buffer will still be displayed even if the
capture unit is not presently capturing images.

¢ Continuous update cannot be used when HDR capture (Page
4-21) is enabled or when a line scan camera is being used.

* When the HDR capture (Page 4-21) is enabled, the Multi-image
cannot be used.

Select Image

Type

Select an image to register.

¢ Captured Img.: Displays the latest image from the
specified camera (image variable).

* Registered Img.: The registered image specified in
[Options] is displayed.

Select Camera

Select the number of the camera used for registration.

Choose from Camera1l - Camera4, and select only the

camera number used for the capture unit being edited.

Specifying a region

To register only part of an image, select [Edit] then specify
the region to register. To cancel the selected region, select
[Clear].

Save Image

Filename

Specify the registered image number used for image
registration in the form "(Camera No.)-(User-specified
No.)".

The name of the saved file is "ref (Camera No.)_(Specified No.)"
(for full screen image registration) or "ref (Camera No.)_(Specified
No.)_XXX_YYY" (for partial image registration).

JPEG

Check this box to save the image in JPEG format. When
this box is not checked, the image will be saved in BMP
format as either a 24-bit color bitmap image (when a color
camera is used) or an 8-bit grayscale bitmap image (when
a monochrome camera is used).

Using image compression may result in some image deterioration,
thus results from a compressed image may differ to those when
using non compressed images.

View All
View all registered images in a list.
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Calibration

Adjust Image Position

Adjust the position of the image being captured.

X
-Adjust the movement in the X (horizontal) direction
between -8191.000 and 8191.000 pixels.

Y
-Adjust the movement in the Y (vertical) direction between
-16383.000 and 16383.000 pixels.

Angle
Adjust the position angle (rotation) around the center of the
image between -999.999° and 999.999°.

Position adjustment may cause missing peripheries (black areas)
due to image movement or jagged edges (jaggies) due to rotation
in the registered image.

Save

Save the displayed image as a registered image under the
conditions specified in the [Register Image] menu.

Delete

When [Registered Img.] is selected for [Type], you can
delete the registered image specified in [Options].

4-304

Calibration Points
Use the [Calibration Points] menu to change settings
relating to the datum point detection during calibration.
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¢ Region: Specify a region for detecting calibration
points. If detection is unstable due to background data
refine the region for stable detection.
- Full Image (default): Use the entire image for
detecting calibration points.
- User Set: Define a user-specified rectangle for
detecting calibration points.
¢ Threshold Detection (%): Specify a threshold for
detecting calibration points (1 to 100, default: 10).
¢ Max. Number of Points: Set the maximum number of
points to be detected (100 to 4000, default: 1000).

* Setting a low detection threshold value to detect more points
may result in improper calibration due to noise being detected.

* Increasing the number of points to be detected may greatly
increase the time required for detection and calibration.




Calibration

Calibration settings

Advance
Use the [Advance] menu for changing other parameters
relating to calibration.
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¢ Lens Type:

- None: Do not take into account lens distortion and
calibrate for camera angle (linear distortion) only.
Low order: Correct using a single parameter.
Calibrate using one set of parameters, the information

used is minimal, but processing is fast.
- High order: Correct using 2 parameters. Calibrate
using two sets of parameters, accuracy is higher than
low order, but the processing time is also increased.
Asymmetry: Use 4 sets of parameters to correct
asymmetrical distortion. Accuracy is improved for
asymmetrical distortion in the XY directions, but the
processing time is also increased.
Auto (default): Use a range of parameters to minimize
errors and result in stable calibration.
¢ Axis Shift: Select whether to include axis shifting in the
calibration parameters.
- ON (Default): Correct for axis shift in calibration.
- OFF: Do not correct for axis shift in calibration.
¢ Allow gaps: When using two or more images choose
whether to allow calibration to support different size
calibration grids in each image.
- ON: Allow different sizes between calibration grids
across multiple images.
- OFF (default): Do not allow different calibration grid
sizes.

Small calibration grid spacing allows for high accuracy
calibration; however the range across which points can be taken
is limited. A large calibration grid spacing though allows for a
large range to be calibrated across, but with an associated
decrease in accuracy. "Allow Gaps" enables the use of the multi
size calibration grids at different locations so the calibration
accuracy can be maintained across the range of the image
needing to be calibrated.

Calibration Model (variable)

Reference a numerical variable which contains previous
model data from another calibration unit or use this option
to share the model data with other calibration units. This
function helps ensure that the same calibration model data
can be used across numerous programs with calibration
only needing to be performed once.

* The variable referenced has to be a numerical variable with 43
or more elements.

¢ |f the variable is setup without the [Copy current value to initial
value at save] checkbox checked, saving the program will not
save the calibration data.
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Calibration

Calibrate

Perform calibration based on the specified registered
image and settings. The result of the calibration is shown
below and stored as part of the unit result settings.

Detected Points
The number of detected calibration points is displayed.

Average Error (pixel)
The average pixel value error from the calibration is
displayed.

Max Error (pixel)
The maximum pixel value error from the calibration is
displayed.

Status

The current status of the calibration is displayed.

¢ Unexecuted: No calibration has been performed yet.

* Success: Calibration was successful.

* Fail: Calibration failed due to improper extraction of
datum points or unexpected distortion.

¢ lllegal: The size of the current image is different from the
size from the previous image when performing multi
image calibration.

Reference >

Calibration can also be performed by using the TG command. For
more details, see the XG-7000 Series Communication Control
Manual.

* The error shown relates to the accuracy of the calibration grid

used. The error is intended to be used as a guide, and does

not guarantee accuracy of the actual calibration result.

The error display indicates the error around the calibration

point. Areas other than the detected points are not considered.

As a result, the image may not be calibrated properly around

undetected points or the teaching may fail if, for example,

points are concentrated in a certain area in all teaching

images.

¢ |f no calibration points are found in the image for image No.1,
the calibration fails.

¢ |f two or more images are used and no calibration points are

found in the image, those images are ignored in the calibration.

¢ Changes in the [Settings] menu are not applied to the
calibration model data until [Calibrate] is selected.

¢ When lots of calibration points and images are specified for
calibration, calibration may require several minutes to execute
following the 50% mark of the progress bar
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Calibrated Image

Specify options for generating a calibrated image from the
calibration model (This menu is active only when
[Generate Calibrated Image] is selected in the [Image]
menu).
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This menu is only available when [Calibrate Selected Image] is
checked in the [Select Image] menu.

Select Image

Display Image

Switch the image displayed on the screen.

* Captured image: Displays the latest image from the
specified camera (image variable).

* Registered image: Displays the registered image
specified under [Image Selection].

Calibration Settings

Distortion correction

Select the type of distortion to correct.

¢ Lens Only: Correct lens distortion only.

* Lens & Angled Camera (Default): Correct both lens
distortion and angled camera distortion.



Calibration

Image Adjustment

Use the [Image Adjustment] menu for adjusting the
calibrated image.
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Rotation

* Automatic Correction: Parameters for rotation of the
calibrated image.
- ON: Rotation based on the calibration grid used in

image No.1.

- OFF (default): Do not correct rotation.

* Angle: Specify the angle to adjust the calibrated image
by. When [Automatic Correction] is [ON], this angle is
applied to the image after rotation correction.

Size:

¢ Scaling: Specify the scale factor to be applied to the
calibrated image (0.200 to 5.000, default: 1.000).

¢ Division: Specify the calibration grid spacing (pixels) to
be applied to the calibrated image (5.000 to 1000.000,
default: 50,000).

¢ Pixels per division: The current calibration grid
spacing is displayed in pixels.

Translate:

* Shift X (pixels): Specify the X translation of the
calibrated image in pixels (-9999.999 to 9999.999,
default: 0.000)

¢ Shift Y (pixels): Specify the Y translation of the
calibrated image in pixels (-9999.999 to 9999.999,
default: 0.000)

Use interpolation

Select whether to interpolate the calibrated image.
Although interpolation requires additional processing time,
it can reduce the generation of jaggies in the calibrated
image.

¢ ON (default): Use interpolation.

¢ OFF: Do not use interpolation.

Region

Use this option to select the region for the generated

calibrated image.

Limiting the region can reduce processing time for the

image calibration.

¢ Full Image (default): Calibrate across the full image.

¢ Rectangle: Calibrate inside the specified rectangle
region only.

Grayscale conversion

When the current image is a color image, select the

grayscale conversion method for the calibrated image.

* Gray: Take the maximum R, G and B intensity values for
each pixel and convert them into grayscale information
(producing a relatively bright grayscale image).

* RGB Gray (Default): Take the average R, G and B
intensity values for each pixel and convert them into
grayscale information (producing a gray image that
similar to one from a monochrome camera).
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Calibration

Origin & Axis

Set the relationship between the pixel and world

coordinate systems (based on calibration image No.1).

ingd [lrigger ] Dinlenl 001

Diegpleay lwsze  [eoist, Inre =

Seacim val.freal) | 210000

Selup B iiyfir igin

Coww tin scala factors.

Select Image

Display Image

Switch the image displayed on the screen.

* Captured image: Displays the latest image from the
specified camera (image variable).

* Registered image: Displays the registered image
specified under [Image Selection].

Calibration scale

Specify the spacing of the calibration grid as an actual
dimension in order to convert measurement results in
pixels into actual dimension values (0.001 to 999.999,
default: 10.000).
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Setup Axis/Origin

Use the [Setup Axis/Origin] menu to change the origin and
axis used as references for calibration (coordinate
conversion) of the measurement value with a calculation
unit.
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Setup Axis

Origin Column: Specify the column No. based on the

calibration points of image No.1 and set the origin point

of the axis (0 to 255, default: 0).

Origin Row: Specify the row No. based on the

calibration points of image No.1 and set the origin point

of the axis (0 to 255, default: 0).

X Direction: Select the direction of the X axis with

respect to the origin point

- Right (0) to Left (+ve): Set the X axis to increase when
moving to the left of the origin point.

- Bottom (0) to Top (+ve): Set the X axis to increase

when moving upwards from the origin point.

Left (0) to Right (+ve): Set the X axis to increase when

moving to the right of the origin point.

Top (0) to Bottom (+ve): Set the X axis to increase

when moving downwards from the origin point.

Relative Y Direction: Select the coordinate system of

the Y axis with respect to the origin of the axis.

- Righthand: Use the right-handed system.

- Lefthand (default): Use the left-handed system.

y X

X y
Right-handed system Left-handed system



Calibration

Origin and Angle of Axis

Specify adjustments in the world coordinate system based

on the [Setup Axis/Origin] settings for changing the origin

position with numerical values.

e X: X origin coordinate adjustment (-9999.999 to
9999.999, default:

¢ Y: Y origin coordinate adjustment (-9999.999 to
9999.999, default: 0.000).

¢ Angle: Angle adjustment (0 to 359.999, default: 0.000).

* Use Axis Settings: Check this box to use the axis
settings when specifying an adjustment value (default:
ON).

* |f the origin deviates significantly from the detected datum
points, the error between the world and pixel coordinate
systems may increase.

¢ Depending on the calibration pattern layout and or camera
settings, the initial origin may greatly deviate from the screen
during calibration. In this instance, adjust the values of [Origin
Column] and [Origin Row] to move the origin to an appropriate
position.

Copy to scale factors

Copy the calculated calibration scale factor to the scale
factor setting (Page 4-356). This setting effects units which
use the calibrated image as the current image and when
the scaling is set to convert measured values into actual
dimensions.

As the calibration scale factor changes with each calibration, the
new coefficient will need to be applied to the scale factor setting
after each calibration. If a variable is referenced in the scale factor
settings this process can be eliminated by a calculation
populating the variable with the scale factors.

Before using this option, a calibrated image needs to be
generated via the [Distortion Correction] option in the [Calibrated
Image] menu. To perform calibration (coordinate conversion) of
the measurement value using a calculation instead of an image,
use the coordinate conversion function (ConvPixToWld) in a
calculation unit.

Display Options

Calibration display settings.
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Region

Detection point region

Specify the line width and display color of the region
specified in [Calibration Points] (Page 4-304) in the
[Settings] menu.

Calibrated image region
Specify the line width and display color of the region
specified in the [Calibrated Image] menu.

Detected point

Specify the width and display color of the detected points
for used for calibration.

AXxis

Horizontal
Specify the line width and display color of the horizontal
(default X) axis displayed at the origin.

Vertical axis
Specify the line width and display color of the vertical
(default Y) axis displayed at the origin.
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Calibration

Save

Save the current unit changes the program file.

* |f the device is turned off before any settings are saved, all of
those changes will be deleted.

* Do not turn off the system power while you are saving the
settings. Doing so may cause errors in the internal data
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Cafure (Rsvo): Save current el lime.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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Pause

The pause unit stops the flowchart operation for a
specified period of time.

Pause

Specify the condition for the pause.
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Length

Processing of the flowchart is stopped for a specified
period of time.
Enter a pause time (0 to 3600000) ms (default: 0)

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.

Timer Start

The timer unit starts off a specified timer (%UserTimer0 to
7) and is used with the timer end unit (Page 2-331) to
control processing based on elapsed time.

Timer

Specify the timer.
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Timer

Specify the timer (system variable) to be used:
%UserTimer0 to 7.

The timer activates with execution of the timer unit. The
elapsed time (in ms) of the timer once activated can be
checked by referencing a specified variable.

* The timer is reset by the following operations:
- Turning off the controller
- Changing the program No.
- Reset
- Executing another timer unit in which the same timer is
specified
* When the timer reaches 1073741824 ms after activation, its
value returns to 0 and the time monitoring continues.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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Timer End

Timer End

The timer setup unit stops the flowchart operation until the
value of the activated timer (setup in the timer unit (Page 4-
311)) reaches a set duration. These two units combined
can be used to keep the processing time of sections of the
flowchart to a constant.

Processing results

The standard results and data returned by the timer setup
unit are as follows:

Status The status of the specified timer can be
referenced, 1 being output when the timer has
been activated and the expiration passed, 0 at

all other times.
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Timer setup

Specify the conditions for timer expiration.
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Timer

Specify the timer (system variable) used in the timer unit to
be associated with this timer setup unit: %UserTimerQ to 7.

Length

Processing of the flowchart units is stopped until the value
of the specified timer is reached.

Enter a duration for the timer (0 to 3600000) ms (default:
0)

Reference >

If the timer value is greater than the length specified when the
timer setup unit is processed, processing of the rest of the
flowchart continues.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

Items specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.



Terminal I/O Delay

Terminal I/O Delay

The terminal I/O delay unit pauses the flowchart operation
until the status of the input terminal(s) matches the set
conditions. This unit can be used to synchronize the
processing with external devices and inputs.

Processing results

The standard results and data returned by the wait
terminal I/O unit are as follows:

Status The status of the unit based on the time-out
condition can be referenced, 1 being output
when the time-out has occurred and the delay
function cancelled, O at all other times.

Judge No. Outputs the matched condition number. When
[AND] is selected, the first matched condition
number in the list is output.

Logical OR of  The decimal equivalent of the logical bit sum

satisfied (OR function) of the conditions can be

conditions referenced with a matched condition turning a

bit O through 19 on.

Bits 0 through 19 are assigned to in order with
condition No.0 set to the LSB and condition
No.19 the MSB.

Wait terminal 1/0

Specify conditions for the status matching of specified
terminals.
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Terminal setting

Setup conditions 0 through 19 for pausing the process
unless the terminal settings are satisfied.

Edit
Specify the terminal settings for the condition No.

Signal result
Select the system variable (I/O terminal) to be referenced.

Selectable system variables are those assigned to input (IN)
terminals, to CC-Link bit devices (RY), or to EtherNet/IP output bit
areas. For more details, see the XG-7000 Series Communication
Control Manual.

Bit
Select the bit of the system variable to be used in
evaluation.

Terminal name

If the system variable specified in [Signal Result] is
assigned to a bit device (RY) in the [CC-Link] settings
(Page 7-34), to the Ethernet/IP output bit area, or to a
terminal in the [Terminal Block and Parallel Port] settings
(Page 7-23), the name of the assigned terminal is
displayed.

If a system variable which is not assigned to an input (IN) terminal
a CC-Link bit device (RY), or to the EtherNet/IP output bit area is
selected, the display is blank and a settings error will occur.
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Terminal I/O Delay

Signal Type/Direction
Select the type of signal to be evaluated in [Signal Type],
and then specify the state in [Direction].
* Rising/Falling Edge: Select the signal transition type as
the condition:
- OFF—>ON: Use the rising edge of the signal.
- ON—OFF: Use the falling edge of the signal.
- Both: Use both rising and falling edges of the signal.
e Level: Select the current signal state as the condition.
- ON: Use the ON state of the signal.
- OFF: Use the OFF state of the signal.

Multiple BIT, Single Result Logic

If several terminals are specified in the conditions to delay
the processing, select a compound condition for final
judgment.

¢ OR (default): Use the logical (OR) sum of the specified
conditions. If at least one condition is satisfied, the
flowchart processing continues.

e AND: Obtain the logical (AND) product of the specified
conditions. If all conditions are satisfied, the flowchart
processing continues. (If one or more conditions is not
satisfied, the delay remains in effect.)

The multiple BIT, single result logic setting is fixed to [OR] if there
are two or more conditions using [Rising / Falling Edge] in [Signal
Type].

Timeout

For time sensitive processing, a time-out can be used to
specify a time (0.1 to 600.0 s) to wait for the conditions to
be satisfied (default: 60.0).

e ON: Wait for conditions to be satisfied in the specified
period of time. If the time-out time is reached continue to
process the rest of the flowchart regardless of the state
of the monitored terminals.

¢ OFF (Default): No time-out function, continued
processing of the flowchart will only occur when the
conditions are satisfied.

Depending on the processing load of the controller the timeout
value maybe longer than specified.
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Update screen when waiting

Choose to update the screen display while the process is

paused based on the status of this unit.

e ON: Update the display. (Results for units processed up
to this point are updated on the display)

e OFF (default): The display is not updated and displays
results from the previous processing of the flowchart.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.



Variable delay

Variable delay

The variable delay unit pauses the flowchart operation until
the value of the specified variable(s) matches the set
conditions. This unit can be used to synchronize
processing with the external changing of variable values.

Processing results

The standard results and data returned by the variable
delay unit are as follows:

Status The status of the unit based on the time-out
condition can be referenced, 1 being output
when the time-out has occurred and the delay
function cancelled, O at all other times.

Judge No. Outputs the No. of the matched condition
number. When [AND] is selected, the first
matched condition number in the list is output.

Logical OR of  The decimal equivalent of the logical bit sum

satisfied (OR function) of the conditions can be

conditions referenced with a matched condition turning a

bit O through 7 on.

Bits O through 7 are assigned to in order with
condition No.0 set to the LSB and condition
No.7 the MSB.

Variable delay

Specify conditions for the matching of specified variables.
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Edit
Specify the parameters for the condition No..

Condition

Select from the one of the 14 different compare functions
for the variable to match:

* Variable = Cond.1

* Variable <> Condition value 1

e Variable > Condition value 1

¢ Variable < Condition value 1

¢ Variable >= Cond.1

¢ Variable <= Cond.1

e Cond.1 < Variable < Cond.2

e Cond.1 <= Variable < Cond.2

¢ Cond.1 < Variable <= Cond.2

¢ Cond.1 <= Variable <= Cond.2

¢ Variable < Cond.1 OR Cond.2 < Variable

¢ Variable <= Cond.1 OR Cond.2 < Variable
¢ Variable < Cond.1 OR Cond.2 <= Variable
¢ Variable <= Cond.1 OR Cond.2 <= Variable

Variable
Select a variable to be referenced against the conditions.

A numerical value can not be entered directly in the variable
setting.

Cond.1/Cond.2
Select a variable or input a numerical value to be used for
[Cond.1] and or [Cond.2] as specified in [Condition].
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Multiple Variable Logic

If several variables are specified in the conditions to delay
the processing, select a compound condition for final
judgment.

* OR: Use the logical (OR) sum of the specified
conditions. If at least one condition is satisfied, the
flowchart processing continues.

e AND: Obtain the logical (AND) product of the specified
conditions. If all conditions are satisfied, the flowchart
processing continues. (If one or more conditions is not
satisfied, the variable delay remains in effect.)

Timeout

For time sensitive processing, a time-out can be used to
specify a time (0.1 to 600.0 s) to wait for the conditions to
be satisfied (default: 60.0).

e ON: Wait for conditions to be satisfied in the specified
period of time. If the time-out time is reached continue to
process the rest of the flowchart regardless of the state
of the monitored terminals.

¢ OFF (Default): No time-out function, continued
processing of the flowchart will only occur when the
conditions are satisfied.

Depending on the processing load of the controller the timeout
value maybe longer than specified.

Update screen when waiting

Choose to update the screen display while the process is

paused based on the status of this unit.

¢ ON: Update the display. (Results for units processed up
to this point are updated on the display).

e OFF (default): The display is not updated and displays
results from the previous processing of the flowchart.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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User menu

The user menu unit delays the flowchart operation until the
specified menu is closed. This unit can be used to
synchronize the processing of the flowchart with user
interaction for such operations like re-writing setting
values.

When the menu specified is opened, the result of flowchart
processing so far is applied to the screen display. After that, the
screen display is updated every time a value is changed in the
menu.

Processing

The standard results and data returned by the user menu
unit are as follows:

Status The status of the unit based on the time-out
condition can be referenced, 1 being output
when the time-out has occurred and the delay
function cancelled, 0 at all other times.

User menu

Specify conditions for the menu.

= Prog000
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Menu ID

Select the ID of the menu to be referenced.

If a menu is selected that cannot be closed with the handheld
controller, the menu needs to be closed with a command or via the
time-out setting. For more details on the menu setting, refer to the
XG VisionEditor Reference Manual (Programming Edition).

Timeout

For time sensitive processing, a time-out can be used to

specify a time (0.1 to 600.0 s) to wait for the conditions to

be satisfied (default: 60.0).

¢ ON: Wait for conditions to be satisfied in the specified
period of time. If the time-out time is reached continue to
process the rest of the flowchart regardless of the state
of the monitored terminals.

¢ OFF (Default): No time-out function, continued
processing of the flowchart will only occur when the
conditions are satisfied.

Depending on the processing load of the controller the timeout
value maybe longer than specified.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

Items specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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On-screen graphics

On-screen graphics

On-screen Graphics Tool

The on-screen graphics unit allows up to 32 graphics / text
to be displayed on screen based on the 8 different types of
graphic and 4 types of text available.

As this unit supports the referencing of result data and or
variables (including arrays) it can be used to display
results of other units or numerical data contained in a
variable or an array at a specified position on the screen.

For details on the graphics display using an array variable, refer to
"Using arrays to display multiple graphics" (Page 4-330).

Sample display

Example of result data being displayed for several defects
detected by the defect unit (Page 4-115) at various
positions in accordance with the detected defect position
using the [Value] style (Page 4-328).
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Main Menu

The main menu of the on-screen graphics tool consists of
the following options. Configure settings under each option
as required for the inspection.
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template for the fool.

Register Image
(Page 4-319)

Register an image to be used as a
template for settings.

Select Image
(Page 4-320)

Specify the image to be used for unit
processing.

Setup Graphics
(Page 4-321)

Define graphics and text to be displayed.

Display Options
(Page 4-322)

Unit processing display settings.

Save Save unit settings.
(Page 4-332)

(The on-screen graphics unit displays [Current Image] as the
initial image.)



On-screen graphics

Register Image

An image can be saved to the controller to be used as a
template for measurements and settings. It is
recommended to adjust and fix lighting and other external
influences before registering an image.
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Live Image
Check this box to display live images through a continuous
feed.

* Alive feed is only available while the unit is being edited.

* This setting cannot be changed when the screen update mode
is set to [Continuous] in the trigger settings (Page 4-25).

* |f the capture on trigger input is disabled in the trigger settings
(Page 4-25), this check box is always unchecked and the
setting cannot be changed.

* When Live image is selected for a moving object, take care
when registering as there will be a time lag between the
external trigger input and the actual image capture.

* In principle, Live-image is only used when the capture unit
being edited is being executed (waiting for a trigger input).
When the image capture buffer is set to custom and the capture
unit which was most recently executed is being edited, the
images collected in the buffer will still be displayed even if the
capture unit is not presently capturing images.

¢ Continuous update cannot be used when HDR capture (Page
4-21) is enabled or when a line scan camera is being used.

* When the HDR capture (Page 4-21) is enabled, the Multi-image
cannot be used.

Select Image

Type

Select an image to register.

¢ Captured Img.: Displays the latest image from the
specified camera (image variable).

* Registered Img.: The registered image specified in
[Options] is displayed.

Select Camera

Select the number of the camera used for registration.

Choose from Camera1l - Camera4, and select only the

camera number used for the capture unit being edited.

Specifying a region

To register only part of an image, select [Edit] then specify
the region to register. To cancel the selected region, select
[Clear].

Save Image

Filename

Specify the registered image number used for image
registration in the form "(Camera No.)-(User-specified
No.)".

The name of the saved file is "ref (Camera No.)_(Specified No.)"
(for full screen image registration) or "ref (Camera No.)_(Specified
No.)_XXX_YYY" (for partial image registration).

JPEG

Check this box to save the image in JPEG format. When
this box is not checked, the image will be saved in BMP
format as either a 24-bit color bitmap image (when a color
camera is used) or an 8-bit grayscale bitmap image (when
a monochrome camera is used).

Using image compression may result in some image deterioration,
thus results from a compressed image may differ to those when
using non compressed images.

View All
View all registered images in a list.
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On-screen graphics

Adjust Image Position

Adjust the position of the image being captured.

X
-Adjust the movement in the X (horizontal) direction
between -8191.000 and 8191.000 pixels.

Y
-Adjust the movement in the Y (vertical) direction between
-16383.000 and 16383.000 pixels.

Angle
Adjust the position angle (rotation) around the center of the
image between -999.999° and 999.999°.

Position adjustment may cause missing peripheries (black areas)
due to image movement or jagged edges (jaggies) due to rotation
in the registered image.

Save

Save the displayed image as a registered image under the
conditions specified in the [Register Image] menu.

Delete

When [Registered Img.] is selected for [Type], you can
delete the registered image specified in [Options].
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Select Image

Specify the image variable and associated registered
image to be used for configuring the vision tool.
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Select Image

Display Image

Switch the image displayed on the screen.

* Captured Image: Displays the latest image from the
specified camera (image variable).

* Registered Image: The registered image specified
under [Image Selection] is displayed.

Select image

Captured Img.
Set an image variable to be used as a current image for the
unit.

Registered Img.

Specify the registered image No. for the registered image

to be used.

e The registered images are managed as "Image (Camera
No.) - (Registered image No.0 to 999)".

* The "Camera No" is fixed to the number of the camera
associated to the image variable specified for the
current image.



On-screen graphics

Advance

Set advance options for the switching of registered images Graphlcs settlng

as necessary.

* Use numerical variable for registered image number:
To use a variable for the registered image No., check
this box and assign a numerical or numerical array

Set the graphics and text to be displayed.

[LTHAE A P e ingd [lrimger o] [alpnl 0017

variable reference. By using a variable for the registered
image No. and then issuing a variable reference value
apply command (NU), the image is switched to the
specified registered image in the variable and the
reference image information is updated. For more
details, see the XG-7000 Series Communication Control
Manual.

* Process variable when changing programs: Use this
option to switch to the registered image based on the
initial value of the variable referenced when the program
is changed or the controller is next turned on. Select Image

> Note | Display Image
Note that the registered image No. does not switch in accordance
with a change in the variable.

Switch the image displayed on the screen.
¢ Captured Image: Displays the latest image from the
specified camera (image variable).

Source Image Information * Registered image: Displays the registered image
specified under [Image Selection].

The camera No., type (color / monochrome), and
resolution of the camera associated to the image variable

specified is displayed. Setup Graphics

Specify up to 32 graphics or text blocks to be displayed

from the following.

¢ None: No on-screen graphics.

¢ Rectangle: Display a rectangle, select [Edit] to specify
parameters such as position and size (Page 4-323).

* Rotated Rectangle: Display a rotated rectangle select
[Edit] to specify parameters such as position, size, and
angle (Page 4-324).

¢ Circle: Display a circle, select [Edit] to specify
parameters such as position and size (Page 4-324).

¢ Oval: Display an oval, select [Edit] to specify
parameters such as position, size, and angle (Page 4-
325).

* Ring: Display a ring, select [Edit] to specify parameters
such as position and size (Page 4-325).

¢ Arc: Display an arc, select [Edit] to specify parameters
such as position, size, and start/end angles (Page 4-
326).

4-321

suonIpuo) jJuswalnsealy pue uonoadsu| ayl Bumas - Bunip3 eyomol4



On-screen graphics

¢ Point: Display a point / crosshair, select [Edit] to specify
parameters such as display, size, and angle (Page 4-
326).

e Line: Display a line, select [Edit] to specify parameters
such as position and tilt angle (Page 4-327).

e Text: Display specified text, select [Edit] to specify

parameters such as position and contents (Page 4-271).

e Value: Display a numerical value, select [Edit] to specify

parameters such as position and contents (Page 4-271).

¢ Active Text: Display text from a predefined table based
on matching conditions, select [Edit] to specify

parameters such as position and contents (Page 4-272).

* Decimal/to ASCII: Display a character string converted
from ASCII codes (decimal), select [Edit] to specify

parameters such as position and contents (Page 4-273).

You can change the line of the currently selected graphic or text
one line upward or downward by holding down the No.1
(FUNCTION) button on the handheld controller and moving up or
down.

Edit

Set the display parameters for the selected graphic or text.
See "Individual Graphic Settings" (Page 4-323) for more
details.

Due to display processing being performed in order beginning
from the lowest number, the graphic / text on top is the graphic or
text with the highest number.

Outline

Specify whether to show the outline of the area of the
graphic. This option is useful for the alignment of graphics
as the display range of a text or value is shown based on
the maximum number of characters / digits.

The outline is only shown when changing settings in the [Setup
Graphics] menu.

Position Adjustment ID

To use position adjustment, specify the unit to be
referenced.
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Display Options

Graphics and text display settings.
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The enlarging / reducing (zooming) of the image affects the

displaying of the graphics and text as follows:

e Text: The size remains fixed regardless of the level of
magnification.

* Point / Crosshair: The size of the point can be associated to
enlarge / reduce with the level of magnification or remain fixed.

e QOther graphics: The size of the graphic is associated to enlarge
/ reduce with the level of magnification.

For more details on the zoom function, refer to the XG VisionEditor

Reference Manual (Programming Edition).

Graphic

Specify the line width, display, and fill color of the on-
screen graphics.

Text

Specify the size, normal and alternative display color, and
character edge color for the text displayed (Page 4-328).

Use these settings for other on-screen text graphics.
With this option checked, the settings for the text will also
be applied to Value, Active Text, and Decimal to ASCII on-
screen graphics (default: ON).

Value

Specify the size, normal and alternative display color, and
character edge color for the value displayed (Page 4-328).



On-screen graphics

Active Text

Specify the size, normal and alternative display color, and
character edge color for the text displayed (Page 4-329).

Style settings made in the [Display Options] menu override the
style settings (normal, alternative and outline color) in the active
text display table.

Decimal to ASCII

Specify the size, normal and alternative display color, and
character edge color for the text displayed (Page 4-329).

Individual Graphic Settings

To change the display settings of each graphic or text,
select [Edit] on the [Setup Graphics] tab (Page 4-321). The
setting menu that is displayed after [Edit] is clicked varies
depending on the type of graphic or text.

[Advance] allows the setting of position offsets and rotation for
each graphic or text individually (Page 4-331).

Rectangle

Rectangle display settings.
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Quantity
Specify the number of rectangles to display at the same
time (0 to 10000).

Top Left
Specify the X, Y position coordinates of the top left corner
of the rectangle.

Bottom Right
Specify the X, Y position coordinates of the bottom right
corner of the rectangle.

Fill

Choose whether to fill the inside of the rectangle and make

it solid.

* ON: Fill the rectangle. The fill color can be specified in
the [Display Options] menu (Page 4-322).

e OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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On-screen graphics

Rotated rectangle

Rotated rectangle display settings.
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Quantity
Specify the number of rotated rectangles to display at the
same time (0 to 10000).

Width
Set the width of the rotated rectangle.

Height
Set the height of the rotated rectangle.

Center
Specify the center X, Y position coordinates of the rotated
rectangle.

Rotation angle
Specify the rotation angle of the rotated rectangle.

Fill

Choose whether to fill the inside of the rotated rectangle

and make it a solid.

* ON: Fill the rotated rectangle. The fill color can be
specified in the [Display Options] menu (Page 4-322).

e OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Circle

Circle display settings.
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Quantity
Specify the number of circles to display at the same time
(O to 10000).

Center
Specify the center X, Y position coordinates of the circle.

Radius
Specify the radius of the circle.

Fill

Choose whether to fill the inside of the circle and make it a

solid.

* ON: Fill the circle. The fill color can be specified in the
[Display Options] menu (Page 4-322).

e OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

Reference >

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).



On-screen graphics

Ring

Ring display settings.
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Quantity
Specify the number of rings to display at the same time (0
to 10000).

Center
Specify the center X, Y position coordinates of the ring.

Radius 1
Specify the radius of the outer ring.

Radius 2
Specify the radius of the inner ring.

Radius 1 and Radius 2 are interchangeable and can be used for
either the inner or outer ring.

Fill

Choose whether to fill the inside of the ring and make it a

solid.

* ON: Fill the ring. The fill color can be specified in the
[Display Options] menu (Page 4-322).

¢ OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).

Oval

Oval display settings.
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Quantity
Specify the number of ovals to display at the same time (0
to 10000).

Center
Specify the center X, Y position coordinates of the oval.

Radius 1
Specify either the major radius or minor radius of the oval.

Radius 2
Specify either the major radius or minor radius of the oval.

Angle
Specify the rotation angle of the oval.

Fill

Choose whether to fill the inside of the oval and make it a

solid.

¢ ON: Fill the oval. The fill color can be specified in the
[Display Options] menu (Page 4-322).

* OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Arc

Arc display settings.

[intpnl 1111
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Quantity
Specify the number of arcs to display at the same time (0
to 10000).

Center
Specify the center X, Y position coordinates of the arc.

Radius 1
Specify the radius of the outer arc.

Radius 2
Specify the radius of the inner arc.

Radius 1 and Radius 2 are interchangeable and can be used for
either the inner or outer arc.

Start angle
Specify the start angle of the arc.

End angle
Specify the end angle of the arc.

Fill

Choose whether to fill the inside of the arc and make it a

solid.

¢ ON: Fill the arc. The fill color can be specified in the
[Display Options] menu (Page 4-322).

e OFF (default): Display outline only.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

Reference >

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Point

Point / Crosshair display settings.

1 Dtpnl 0011
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Quantity
Specify the number of points to display at the same time (0O
to 10000).

Center
Specify the center X, Y position coordinates of the point /
crosshair.

Width 1
Specify the outer width of the point /
crosshair.

Width 2
Specify the inner width of the point/ ‘ ;
crosshair. «/nner

—— Vi —
Width 1 and Width 2 are interchangeable
and can be used for either the inner or outer width.

Angle
Specify the rotation angle of the point / crosshair.

Zoom

Choose whether to change the size of the point / crosshair
to the image magnification.

¢ ON: Correlate with image magnification.

* Fixed size (Default): Fixed size.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).



On-screen graphics

Line

Line display settings.
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Size setting method

Choose the method for making a line.

¢ Co-ordinate (default): Specify the line from two X, Y
coordinates.

* Rotation about origin: Specify the line using the
distance and angle with respect to the origin.

Quantity
Specify the number of lines to display at the same time (0O
to 10000).

Start position

Specify X, Y position coordinates for the start position of
the line (when [Co-ordinate] is used for the [Setting
Method]).

End position
Specify X, Y position coordinates for the end position of the
line (when [Co-ordinate] is used for [Setting Method]).

Origin Offset, Angle / Rotation

Specify the origin offset and rotation angle of the line
(when [Rotation about origin] is used for the [Setting
Method]).

* Origin Offset: The length of a perpendicular line connecting
the line to the origin (0, 0)

* Angle / Rotation: The clockwise angle of the perpendicular
line between the origin and the line (origin offset parameter) (0
to 359.999°, 3 o'clock being 0°).

Origin (0, 0)

Line type

Select the type of line (when [Co-ordinate] is used for the

[Setting Method]).

¢ 2 Points (Default): The line goes between the start and
end position.

¢ Continuous: The line passes through the start and end
position.

Arrowheads

Select ON to add an arrowhead to the start point, end
point, or both (when [Co-ordinate] is used for the [Setting
Method]).

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Text

Text display settings.

iy ] [lpal 1011]

A
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Quantity
Specify the number of text strings to display at the same
time (0 to 10000).

Text
Input the characters (up to 100 single byte characters, 50
2-byte characters) to be displayed.

e Tab and line feed cannot be used.
e Spaces can be used and count as one character.

Position
Specify the X, Y position coordinates of the top left corner
of the text display area.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Value

Value display settings.

ilinyd [irigger ] [lpnd 1017

e |

Quantity
Specify the number of values to display at the same time (0
to 10000).

Value
Specify the numerical value to display as a graphic.

Position
Specify the X, Y position coordinates of the top left corner
of the value display area.

Number of digits
Specify the number of digits (10 digits max.).

Decimal places
Specify the number of decimal places (6 digits max.).

Due to other processes running, displaying all 16 digits (10 digits
and 6 decimal places) may cause an error in the displayed value.

Zero suppression

Choose whether to remove preceding zeros from the
number.

¢ ON (default): Remove the preceding zeros.

e OFF: Include preceding zeros.

Example, when the number of digits is set to 5 and the
value is 500, "00500" will be displayed when zero
suppression is [OFF], and "500" will be displayed when
zero suppression is [ON].

+/- prefix

Choose whether to show a "+" symbol before a positive
value.

e ON: Show the "+" symbol.

e OFF (default): Hide the "+" symbol.



On-screen graphics

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).

Active Text

Text display settings for text based on a lookup table.
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Quantity
Specify the number of active text strings to display at the
same time (0 to 10000).

Decimal Value

Specify a value to be referenced against the table settings.

Table No./name
Choose a table to be used from the user defined tables.

Table Setting

Show the [Table List] menu for editing a table which stores
the different strings of text and associated displaying
conditions. See "Creating the active text table" (Page 4-
331) for more details.

Position
Specify the X, Y position coordinates of the top left corner
of the text display area.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).

Decimal to ASCII

Convert decimal to ASCII characters based on the OCR
(page 2-248) or 2D Code Reader (Page 2-273) units
conversion or standard conversion.
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Color ¥ Slyle Default -

Quantity
Specify the number of text strings to display at the same
time (0 to 10000).

Decimal Value
Specify a decimal number or variable to be converted.

To display two or more characters, assign a scalar array variable
containing the ASCII code (decimal) of each character.

No. of characters
Specify the number of characters to be displayed in the
text.

Position
Specify the X, Y position coordinates of the top left corner
of the text display area.

Mode

Choose whether to convert decimal numbers to ASCII

characters based on the OCR tool conversion which

supports user specified characters (1-20) or by using the

conventional decimal to ASCII conversion.

¢ OCR (default): Use the conversion rules of the OCR unit.

¢ ASCII: Use the conventional ASCII code conversion
rules.
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* For details of the OCR unit conversion rules that are used when
[OFF] is selected, see the XG-7000 Series Communication
Control Manual. When 32 is specified and the OCR vision tool
conversion rules are used "_" (underscore) is displayed rather
than the standard " " (space).

e When set to [OCR], a 1-byte space is added in front of all
numbers other than user-defined characters, and each 1-byte
character is displayed in 2-byte fashion. When set to [ASCII],
no space is inserted. Thus the displayed area is smaller when
[ASCII] is selected even when the same text is displayed.

* When the data read by a 2D code reader is stored in a
numerical array variable, set to [OCR] in order to display kaniji,
kana, and other 2-byte characters correctly.

Color and style
Choose the display style specified in the [Display Options]
menu (Page 4-322) from [Default] or [Alternative].

If the unit is assigned to the system variable %JgAll, the display
style will be switched according to the total judgment status:
[Default] for OK (Pass) and [Alternative] for NG (Fail).
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Using arrays to display multiple graphics

Multiple graphics can be displayed by using data from an
array. This is useful when displaying multiple detection
results or OCR text consisting of 2 characters or more as it
is not necessary to make multiple individual settings.

1 In the [Quantity] field, set the number of graphics
to display.

If the number of graphics fluctuates, assign a local or global
variable which contains the quantity from a unit or calculation.

2 In the [Position] field, assign array result data or an
array variable which contains the position
coordinates to display the graphics.

* When using an array the index should be empty (Example:
#A[]). To make an index empty, select [Variable] or [Unit
Results] in the [Data Reference] menu (Page 4-354) and
specify [*] for the index.

* If the [Quantity] specified is more than one, but no array
result data or array variable has been set for the position,
all graphics will be displayed at the same position.

3 If necessary, assign array result data or an array
variable which contains any data to be referenced
to [Eval. Value] or other fields in the same way as in
step 2.

* If an array is assigned, the number of displayed graphics will
either be the number of elements of the assigned array or the
number specified in [Quantity] whichever is the smaller.

¢ To display all results of a vision unit even if the detection count
fluctuates, assign the result data of the detection count
(number of targets detected) in the [Quantity] field.



On-screen graphics

Applying an offset or rotation to the display
position

An offset or rotation can be applied to the specified display
position. As the on-screen graphics supports the
displaying of multiple graphics, so it is useful to apply the
same level of offset to each.

* The assignment of an array variable for the offset function is
also supported. When using an array the index should be
empty (Example: #A[ ]). To make an index empty, select
[Variable] or [Unit Results] in the [Data Reference] menu (Page
4-354) and specify [*] for the index.

¢ |f an array is assigned the number of displayed graphics will
either be the number of elements of the assigned array or the
number specified in [Quantity] which is the smaller.

Offset
Specify the offset from the display position in pixels.

Rotation Center

Set the X, Y absolute position coordinates of the rotation
center to apply [Rotation] to before the offset or any
position adjustment is applied.

Rotation
Specify the rotation angle around the [Rotation Center].

Text, Value, Active Text and OCR do not support rotated display
and will remain horizontal regardless of the rotation setting.

Creating the active text table

In the [Table List] menu, you can edit tables which store
the different strings of text and associated displaying
conditions.

* The active text table is the same active text table under display
pattern parts (Page 4-31) used in creating custom screens.

* Settings in [Display] override the style settings (color inversion
or outline) in the active text table.

1 In the active text edit menu, select [Table Setting].
The [Table List] menu appears.

Koo [taws  0F 612
Ho.

B

Tabls Setting

<
[ A

2 Select the line of the table No. to edit and then
select [Table Setting].
The [Table Text Listing] menu of the selected table

appears.
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< > |
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3 Select [Add].
The [Display Condition] menu appears.

4 Edit the conditions for text display.

Text

Enter the text (up to 64 1-byte characters or 32 2-byte
characters) that you want to display when the
conditions are met.
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Lower limit

Choose either [Enable] or [Disable] and then set the
lower limit for the reference value to be greater than or
equal to for the text to be displayed.

Upper limit

Choose either [Enable] or [Disable] and then set the
upper limit for the reference value to be less than or
equal to for the text to be displayed.

Reference

When a value meets several conditions, such as "Display text
"A" when the result is between lower limit 2 and upper limit 2
is set for condition 1" and "Display text "B" when the result is
between lower limit 1 and upper limit 10 is set for condition 2"
and the measurement value is "2", the smaller condition No. is
used. In this example, "Display text "A" when the result is
between lower limit 2 and upper limit 2" has higher priority
therefore "A" is displayed. However, if the measurement value
was not "2" but a value within the range 1 to 10, "B" would be
displayed.

5 click [0K].
The condition specified in step 4 is added.

6 Edit the table details as required.
* Table Name: Enter a table name (up to 64 1-byte
characters or 32 2-byte characters).
 All: Select all conditions.
Invert: Invert the current selection.
Edit: Edit the selected condition.
Delete: Delete the selected condition.
Move Up: Move the selected condition up one line.

Reference

You can change the order of conditions by selecting one
condition, holding down the No.1 (FUNCTION) button or No.7
Back button and then moving up or down.

Two or more conditions cannot be moved simultaneously.
7 When editing is complete, select [OK].
The changed made to the [Table Text Listing] are

reflected and the display returns to the [Table List]
menu

To edit other tables, repeat steps 2to 7.

When the editing of all tables is complete, select
[Close].
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Move Down: Move the selected condition down one line.

Save

Save the current unit changes the program file.

If the device is turned off before any settings are saved, all of
those changes will be deleted.

Do not turn off the system power while you are saving the
settings. Doing so may cause errors in the internal data

= Prog000
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Cafure (Rsvo): Save current el lime.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.



Parallel terminal output

Parallel terminal output

Parameters and settings for outputting data on the
parallel I/O connector and terminal block.

Parallel terminal output

Specify the settings for outputting data on the parallel and
or terminal I/O. Terminal assignment and settings are
linked to the [Parallel Port] settings (Page 5-22).

! Sattings Bl SorwanEditar ¥ Run
5

it Prao, Tiws
Interva

Processing results

The standard results and data returned by the parallel

. . = Progdgg
terminal output unit are as follows: —

O b5 Parl e teeningl oatpat (Fditins) [lriosse 017) {Dutout 1Y)

Out Buf. Space The remaining space (0 to 100%) of the output
buffer after unit execution

If the remaining buffer decreases every time a
flowchart unit is executed, the buffer may

| Full it Baffer (Wit for from macs ) T
[ skie weecutad itos

eventually overflow.

Output buffer The overflow status of the output buffer can be

overflow referenced, 1 being output when the buffer is
full during execution of the unit. The behavior
of the unit when the buffer overflows is

dependent on the unit settings.

Output List

Data The status of the transfer of data by the
Transferred Parallel Terminal Output unit to the output Displays a list (8 lines maximum) of the current output data
buffer can be referenced, 1 being output when setup in the unit.

the transfer has been completed and O if the
transfer fails.

Add

Add an item to be output.

When the [Output Item] menu is displayed, choose the
type of data or variable to be output and then select the
output item or variable.

If two or more output system variables (%OutDataA to H) are
assigned in the [Parallel Port] settings (Page 7-23), the [Output
Item Setting] menu is displayed before the [Output Item] menu.
Select the output system variable to be used in the [Output Item
Setting] menu and then set the appropriate settings in the [Output
Item] menu.

Edit

Edit the settings of the selected output item.

When the [Output ltem] menu is displayed, choose the
type of data or variable to be output and then select the
output item or variable.

Delete

Delete the selected output item.
Select [OK] on the confirmation message.
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Up/Down

Move the selected output item up/down to change the
order of items being output.

You can change the order of the output data by holding down the
No.1 (FUNCTION) button or No.7 Back button and then moving up
or down.

Two or more output items can not be moved simultaneously.

BIT Setting

Use the [Output BIT Setting] menu to set the combination
of output system variables (%QutDataA to H) and output
data.
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* (System variable name) BIT. The output system
variable assigned to the terminal and its bit position.

* Item: Specify the result data, variable, or numerical
value to be output with reference to the bit of the output
system variable.

¢ BIT: Specify the data bit of the item to be output with
reference to the bit of the output system variable.

¢ Terminal: The physical names of the terminals assigned
to the specified output variable and bits from the [Global
Setting]. For more details on the terminal names and
assignment, refer to "Terminal Block & Parallel Port"
(Page 7-23).

Reference

When two or more output system variables (%OutDataA to H) are
assigned in the [Parallel Port] settings (Page 7-23), the [BIT
Setting] menu is displayed before the [Output BIT Setting] menu.
Select the output system variable to be used in the [BIT Setting]
menu and then set the appropriate settings in the [Output BIT
Setting] menu.
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* Anoutput that hasn't been assigned to a terminal cannot be
specified.

e Two or more combinations of the same output variable or bit
assignment cannot be specified in the same unit.

» |f referencing arrays in the [item] field, specify the element of
the array to be output (Example: #a[1] for numerical variable
data and #b.X for non-numerical variable data).

¢ Floating point values referenced in the [Item] field will be
converted into an integer.

e |f the [ltem] field is empty, O is used.

e An execution error will occur if invalid result data is specified in
the [Item] field, and the value of the output with the invalid
result data is set to O.

Output Var.

Use the [Select Output Variable] menu to specify the
system variable to be output.
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Check the system variable to be output.

Full output buffer

Specify which should have priority when the output buffer

becomes full: Image processing or data output.

» Skip output item: Give priority to image processing and
skip the current data waiting to be output.

¢ Wait for free space: Give priority to the waiting data and
resume image processing after data output is complete.

The skipping of data can be by checked with the [Data
Transferred] if the result remains 0 after the output unit execution
data was skipped.



Parallel terminal output

Skip unexecuted items

Skip outputting data for items referencing units which were
not executed. Refer to "Unit Execution" (Page 7-6) for more
details on the [Never Execute] setting of a unit.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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Data output

Parameters and settings for outputting data through the

following means:

e SD card: Specify data to be saved to an SD card.

¢ RS-232C: Specify data to be output via RS-232C no-
protocol communication.

¢ Ethernet: Specify data to be output via Ethernet no-
protocol communication.

e PLC link: Specify data to be output via PLC link.

e CC-Link: Specify data to be output via CC-Link.

¢ EtherNet/IP: Specify data to be output via EtherNet/IP.

e PC program: Specify data to be output to XG
VisionTerminal software or for ActiveX control.

Major Processing results

The standard results and data returned by the data output
unit are as follows:

Out Buf. Space The remaining space (0 to 100%) of the output
buffer after unit execution

If the remaining buffer decreases every time a
flowchart unit is executed, the buffer may
eventually overflow.

Output buffer Outputs 1 when the output buffer of the

overflow destination becomes full during execution of
the data output unit. Behavior of the data
output unit when the output buffer becomes
full depends on the unit settings.

Data The status of the transfer of data by the Data

Transferred Output unit to the output buffer can be

referenced, 1 being output when the transfer
has been completed and 0 if the transfer fails.
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Data output

Specify the settings for outputting data.
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* An execution error will occur if invalid result data is specified in
the [ltem] field, and the value of the output with the invalid
result data is set to 0.

e When [PLC link], [CC-Link] or [EtherNet/IP] is selected for
[Device], and when [Line String] or [Line Registered String] is
selected for the OCR unit (Page 4-231) results data changing
the [Number of Char.] setting may change the destination
address of the text data and subsequent output items.

e When [Readout], [Split Data Readout], or [Multi Reference] is
selected for the 2D code reader results data, changing [Fixed
Length ] to [OFF] may change the destination address of the
text data and subsequent output items.

Device

Specify the destination of the data output.

e SD Card: Output data to an SD card.

e RS-232C: Output data to RS-232C.

¢ Ethernet (TCP/IP): Output data to Ethernet.

e PLC-Link: Output data via PLC-Link.

e CC-Link: Output data via CC-Link.

e EtherNet/IP: Output data via EtherNet/IP

¢ PC Program: Output the image to the XG VisionTerminal
or for use with ActiveX Control.

* The available destination varies depending on the System
Configuration setting (Page 7-1).

¢ To use the CC-Link, you need to attach the CA-NCL10E CC-
Link module to the controller. For more details, see the XG-7000
Series Communication Control Manual.

Some setting items in the [Data output] menu change depending
on the specified destination.

Settings
Display the detailed settings menu for the selected data
destination.
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Output List

Displays a list (256 lines maximum) of the current output
data setup in the unit.

Add

Add an item to be output.

When the [Output Item] menu is displayed, choose the
type of data or variable to be output and then select the
output item or variable.

Edit

Edit the settings of the selected output item.

When the [Output ltem] menu is displayed, choose the
type of data or variable to be output and then select the
output item or variable.

ltem

Specify the data to be output such as a variable, unit result
data, a string or special characters. To assign a variable or
unit result data from an array, specify the index number of
the item.

Syntax

Choose the format for data to be output.

¢ Auto: Output data using the format of the referenced
result data.

¢ Format 1 to 16: Output data using the format setting
defined in the [Data output format setting] dialog.

e Character: Output a fixed string.

* Non ASCII: Output special characters.

> Note |

If [PLC-Link], [CC-Link], or [EtherNet/IP] is selected for [Device],

settings are limited as follows.

* |f [Character] or [Non ASCII] are selected as the format, the
item line is grayed out and the data excluded from the output.

e |f [Format 1to 16] is selected as the format, data is output but
not using the pre-determined format setting.

o |f [Auto] is selected, variables are set to "use +/- prefix", "zero
suppression: OFF", and "7 integer digits, 3 decimal places".

e For a list of system variables, setting parameters, and result
data, refer to the XG-7000 Series Communications Control
Manual.

Format Setting

Define the format of the data to be output.

When the Format Setting menu is displayed, combine the

following setting items to define formats 1 to 16.

* +/- prefix: Use this option to add a + sign to a positive
value when output.

e Zero suppress: Use this option to suppress leading
Zeros.

* Number of digits: Specify the number of digits (1 to 10)
to use.

* Decimal places: Specify the number of decimal places
(0 to 6) to use.

Quantity
If array data is specified, specify the number of items to be
output.

Preview (only available when the [Device] selection is
not [PLC-Link], [CC-Link], or [EtherNet/IP])

Check the data that will be output based on the quantity
and format settings.

DM Address ([PLC-Link] only)
Displays the data memory address of the output device.

RWr Address ([CC-Link] only)
Displays the register address of the destination.

Address ([EtherNet/IP] only)
Displays the address of the output device.

Item Name ([SD Card] or [PC Program] only)
Add a identification header to the output data as desired
(40 bytes maximum).

Auto ([SD Card] or [PC Program] only)
Use the definition in [ltem] as the [Item Name].

Clear ([SD Card] or [PC Program] only)
Clear settings in [Item Name].

Delete

Delete the selected output item.
Select [OK] on the confirmation message.
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Data output

Up/Down

Move the selected output item up/down to change the
order of items being output.

You can change the order of the output data by holding down the
No.1 (FUNCTION) button or No.7 Back button and then moving up
or down.

Two or more output items can not be moved simultaneously.

Settings

Delimiter

Select the character to separate the output data and header
from either a comma, tab, space, or none (no delimiter).

¢ A delimiter is not used when [Character] or [Non ASCII] is
selected for [Format] (Page 4-337).

e Ifitis necessary to use a delimiter for [Character] or [Non
ASCII], specify a delimiter (TAB, CR, LF, or CR+LF) as a
separate item in the output data

Full output buffer

Specify which should have priority when the output buffer

becomes full: Image processing or data output.

» Skip output item: Give priority to image processing and
skip the current data waiting to be output.

* Wait for free space: Give priority to the waiting data and

resume image processing after data output is complete.

Skip unexecuted items

Skip outputting data for items referencing units which were
not executed. Refer to "Unit Execution" (Page 7-6) for more
details on the [Never Execute] setting of a unit.

Skip unexecuted items is disabled when [PC Program] is chosen
for [Device].

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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SD Card

If [SD Card] is chosen for [Device] in the [Data output]
menu (Page 4-336), additional settings can be set for
controlling the data.
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Output folder
Specify the folder path to save the data to.

Itis possible to change the destination folder via a command from
an external device. For more details, see the explanation of OPW
commands in the XG-7000 Series Communication Control Manual.

File naming rule

Choose the file naming rule for the file saved.

¢ Auto (default): Name the file as "Data output day
(YYMMDD)_Time (hhmmss)_Unit ID.csv".

Fixed Name: Name the file with a user-specified file
name. If this option is selected, the most recent data is
added to the file every time data output is repeated. If
[Fixed Name] is selected, input the filename (up to 64
characters).

lllegal filename characters (such as space or period) can not be
specified at the beginning of the filename.

If [Fixed Name] is selected, the file naming rule can be changed
via a command. For more details, see the explanation of OW
commands in the XG-7000 Series Communication Control Manual.

When [Auto] is selected, the output file is created at the
time of the first trigger input after:

* The controller is tuned on.

e The controller is reset.

e The program No. is changed.

e The destination folder is not available at the destination.



Data output

PLC-Link

If [PLC-Link] is chosen for [Device] in the [Data output]
menu (Page 4-336), additional settings can be set for
controlling the data.

For more details on the PLC link, refer to "Changing the PLC-Link
Settings" (Page 7-29) and "Control/Data Output via PLC-Link" in
the XG-7000 Series Communication Control Manual.
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Output Address Offset

Specify the offset from "Data Memory Address" (Page 7-
32) for the address to output the result data to. The
address to which the result data is output is displayed in
the [Absolute Address] field.

If this address is the same as the output address of other data
output units, the data will be overwritten.

Result Memory Address Offset

Specify the offset from "Result Memory Address (bit)"
(Page 7-32) for the address to output the completion data
to. The address to which the output completion data is
output is displayed in the [Absolute Address] field.

If this address is the same as the output address of other data
output units, the data will be overwritten.

Handshake

Choose whether to use handshaking between devices

before outputting result data.

¢ ON: Output result data after the handshaking process
has been confirmed.

e OFF (Default): Output result data without using the
handshaking process.

CC-Link

If [CC-Link] is chosen for [Device] in the [Data output]
menu (Page 4-336), additional settings can be set for
controlling the data.
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Offset of RWr
Specify the offset from RWr address (RWr000) to output the
result data to.

If this address is the same as the address used by the other data
output units or commands used, the operation may be affected.
For details, see "Control/Data Output via CC-Link" in the XG-7000
Series Communication Control Manual.

Handshake

Choose whether to use handshaking between devices

before outputting result data.

¢ ON: Output result data after the handshaking process
has been confirmed.

¢ OFF (Default): Output result data without using the
handshaking process.
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Data output

EtherNet/IP

If [EtherNet/IP] is chosen for [Device] in the Data Output
menu (Page 4-336), additional settings can be set for
controlling the data.

~nAnn i e L
T Dot enelonst CEili) fod [T bomamr 007] Ihabput 0011

151 05

%
=
i
21y
m |‘.
==
£ ot
T
B
T Paw s | iy
e | Commt -]
— 0 A T P PP v
4Rl suteut puiffar Wil for froe aoace -]
b = |

Sip wanacybed itees

1

Output offset
Specify the offset value of the address to output the result
data from the [Result Region Start] (Page 7-41) set in the
Offline menu.

If this address is the same as the output address of another data
output unit, the data will be overwritten. For details, see "Control/
Data Output via EtherNet/IP" in the XG-7000 Series
Communication Control Manual.

Handshake

Select whether to output result data after the output

completion data is confirmed.

e ON: Output result data after the handshaking process
has been confirmed.

e OFF (Default): Output result data without using the
handshaking process.
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PC Program

If [PC Program] is chosen for [Device] in the [Data output]
menu (Page 4-336), additional settings can be set for
controlling the data.
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Output Folder
Specify the folder path to save the data to.

Itis possible to change the destination folder via a command from
an external device. For more details, see the explanation of OPW
commands in the XG-7000 Series Communication Control Manual.

File naming rule

Choose the file naming rule for the file saved.

e Auto (default): Name the file as "Data output day
(YYMMDD)_Time (hhmmss)_Unit ID.txt".

Fixed Name: Name the file with a user-specified file
name. If this option is selected, the most recent data is
added to the file every time data output is repeated. If
[Fixed Name] is selected, input the filename (up to 64
characters).

lllegal filename characters (such as space or period) can not be
specified at the beginning of the filename.

If [Fixed Name] is selected, the file naming rule can be changed
via a command OW command. For more details, see the
explanation of OW commands in the XG-7000 Series
Communication Control Manual.

When [Auto] is selected, the output file is created at the time of the
first trigger input after:

e The controller is tuned on.

e The controller is reset.

e The program No. is changed.

¢ The destination folder is not available at the destination.



Image Output

Image Output

Parameters and settings for outputting images.

Processing results

The standard results and data returned by the image
output unit are as follows:

Out Buf. Space The remaining space (0 to 100%) of the output
buffer after unit execution

Since the image output unit always occupies
the output buffer for each unit, this value is
always 0%.

Output buffer
overflow

Outputs 1 when the image output unit is
executed while another image from the image
output unit with the same unit ID is being
output through the output port. Behavior of the
image output unit outputting an image,
depends on the unit settings.

Data The status of the transfer of data by the Image

Transferred Output unit to the output destination can be
referenced, 1 being output when the transfer
has been completed and 0 if the transfer fails.

Image Output

Specify the settings for outputting images.
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Image setting

Image variable

Specify the image variable to be output.

To specify an image from an array specify the index of the
image.

No. Images (array)
If an image array is selected, specify the number of images
to be output sequentially from the index number specified.

e |f this number exceeds the number of elements of the array an
error will occur.

* |f the memory is insufficient specifying a number exceeding the
capacity will result in an error.

File format

Choose the file format of the image to be output.

e BMP (default): Output the image in Windows bitmap
format (24-bit color for a color camera, 8-bit grayscale
for a monochrome camera).

e BMP (1/2 Resolution): Shrink the image to 50%
(reducing the number of pixels in the vertical and
horizontal directions to half), and then output the image
in Windows bitmap format (24-bit color for a color
camera, 8-bit grayscale for a monochrome camera).

* BMP (1/4 Resolution): Shrink the image to 25%
(reducing the number of pixels to one quarter), and then
output the image in Windows bitmap format (24-bit color
for a color camera, 8-bit grayscale for a monochrome
camera).

e BMP (1/8 Resolution): Shrink the image to 12.5%
(reducing the number of pixels to one eighth), and then
output the image in Windows bitmap format (24-bit color
for a color camera, 8-bit grayscale for a monochrome
camera).

¢ JPEG: Compress and output the image in JPEG format.
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Image Output

Output Device Setting

Device

Choose the destination of the image output.

e SD Card (default): Output data to an SD card.

e PC Program: Output the image to the XG VisionTerminal
or for use with ActiveX Control.

An output device has to be selected.

Settings

Displays detailed settings in the [Settings] menu for
configuring the image output destination. See "Parameters"
(Page 4-342) for more details.

Output Buffer & Memory

Full output buffer

Specify which should have priority when the output buffer

becomes full: Image processing or image output.

¢ Skip output item: Give priority to image processing and
skip the current image waiting to be output.

* Wait for free space: Give priority to image output and
resume image processing after the image output is
complete.

Image memory
The current image memory usage is displayed.

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

ltems specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.
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Parameters

SD Card

If [SD Card] is chosen for [Device] in the Image Output
menu (Page 4-341), additional settings can be set for
controlling the image output.
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Destination
Specify the folder path to save the image to.

Itis possible to change the destination folder via a command from
an external device. For more details, see the explanation of OPW
commands in the XG-7000 Series Communication Control Manual.

New folder rule

Specify the method and settings for creating folders to

store images into.

¢ None: Save all images to the specified destination
folder.

* No. Images (default): When image output starts, a new
folder is created and named as "Unit
ID_YYYYMMDD_hhmmss" in the folder specified in
[Destination]. When the number of files stored in the
folder exceeds the value specified in [No. Images per
folder], a new folder is created and the destination of the
image output changes accordingly.

» Date: When image output starts a new folder is created
and named "Unit ID_YYYYMMDD" in the folder specified
in [Destination]. Images are saved here until the data
changes. When the date changes, a new folder is
created and the destination of the image output
changes accordingly.

Reference >

When [No. Images] is selected, the output file is created at the
time of the first trigger input after:

¢ The controller is tuned on.

¢ The controller is reset.

* The program No. is changed.

¢ The destination folder is not available at the destination.



Image Output

File naming rule

Specify the file naming rules for images being output.

* Auto (default): Sets the filename as "Image output date
(YYYYMMDD)_Time (hhmmss)_Measurement
count_Image variable.Format".

¢ Sequential: Sets the filename as "Sequential
number_Fixed name_Image variable.Format". Specify
the maximum sequential number in the [Sequence limit]
field and the name in [Fixed Name] (up to 64
characters) respectively. When the sequential number
exceeds the maximum value, the number returns to O. If
[New folder rule] is set to [None] or [Date], and the value
set for [No. Images] is larger than the maximum
sequential number, images maybe overwritten.

¢ |f [Auto] is selected and the image output is repeated within 1
s, the output file is overwritten.

¢ |f the [Sequence limit] is smaller than the value set for [No.
Images] of [New folder rule], a new folder will not be created
regardless of the [New folder rule] setting.

If [Sequential] is selected, the fixed name for the file naming rule
can be changed via a command. For more details, see the
explanation of OW commands in the XG-7000 Series
Communication Control Manual.

PC Program

If [PC Program] is chosen for [Device] in the [Image
output] menu (Page 4-341), additional settings can be set
for controlling the image output.
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Settings in the Settings menu are applied to the virtual SD drive,
controlled by the PC programs XG VisionTerminal and ActiveX
Control.

Destination
Specify the folder path to save the image to.

Itis possible to change the destination folder via a command from
an external device. For more details, see the explanation of OPW
commands in the XG-7000 Series Communication Control Manual.

New folder rule

Specify the method and settings for creating folders to

store images into.

¢ None: Save all images to the specified destination folder.

¢ No. Images (default): When image output starts, a new
folder is created and named as "Unit ID_Date
(YYYYMMDD)_Time (hhmmss)" in the folder specified in
[Destination]. When the number of files stored in the
folder exceeds the value specified in [No. Images per
folder], a new folder is created and the destination of the
image output changes accordingly.

¢ Date: When image output starts a new folder is created
and named "Unit ID_Date (YYYYMMDD)" in the folder
specified in [Destination]. Images are saved here until
the data changes. When the date changes, a new folder
is created and the destination of the image output
changes accordingly.

When [No. Images] is selected, the output file is created at the
time of the first trigger input after:

¢ The controller is tuned on.

* The controller is reset.

¢ The program No. is changed.

¢ The destination folder is not available at the destination.
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Image Output

File naming rule

Specify the file naming rules for images being output.

¢ Auto (default): Sets the filename as "Image output date
(YYYYMMDD)_Time (hhmmss)_Measurement
count_Image variable.Format".

e Sequential: Sets the filename as "Sequential
number_Fixed name_lmage variable.Format". Specify
the maximum sequential number in the [Sequence limit]
field and the name in [Fixed Name] (up to 64
characters) respectively. When the sequential number
exceeds the maximum value, the number returns to O. If
[New folder rule] is set to [None] or [Date], and the value
set for [No. Images] is larger than the maximum
sequential number, images maybe overwritten.

* |f [Auto] is selected and the image output is repeated within 1
s, the output file is overwritten.

¢ |f the [Sequence limit] is smaller than the value set for [No.
Images] of [New folder rule], a new folder will not be created
regardless of the [New folder rule] setting.

If [Sequential] is selected, the fixed name for the file naming rule
can be changed via a command. For more details, see the
explanation of OW commands in the XG-7000 Series
Communication Control Manual.
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Command Execution

Command Execution

The command execution unit is used to issue commands
from the flowchart to cause a controller based operation.

Processing results

The standard results and data returned by the command
unit are as follows:

Command
response

If an error occurs during processing a
command, 1is generated, all other times O is
generated.

The output is only available when [Response]
is set to [Wait Response] and [Judge Value] is
set to [Command Result]. When other settings
are used the output is always 0.

Command

Specify the command and condition for the response.
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Command

Select a command.

e A standard instruction or a user-defined custom
instruction can be used. For more details, see the XG-
7000 Series Communication Control Manual.

¢ Numerical values or variables can be specified as
arguments for instructions.

¢ To use two or more standard instructions, separate them
with a line feed.

* Inasingle command unit, up to 16 standard instructions
or one custom instruction can be issued.

¢ The overall command can be a maximum of 256
characters. A line feed is counted as 2 characters.

Reference

¢ For details about the commands which can be used with the
Command unit, see the XG-7000 Series Communications
Control Manual.

¢ For details on custom instructions, see "List of Custom
Instructions" (Page 7-48).

Instruction

Select this option to enter a standard or custom instruction.
When the [Instruction] menu is displayed, select the type
of instruction required. For details about the parameters
that are associated with these commands, refer to the XG-
7000 Series Communications Control Manual.

Local variable

Select this option to use a local variable in the command.
When the [Local Variable] menu is displayed, select the
local variable to be used.

Global variable

Select this option to use a global variable in the command.

When the [Global Variable] menu is displayed, select the
global variable to be used.

System variable

Select this option to use a system variable in the command.
When the [System Variable] menu is displayed, select the
system variable to be used.

Image variable

Select this option to use an image variable in the
command.

When the [Image Variable] menu is displayed, select the
image variable to be used.

Selection

Highlight characters to be edited by selecting the first and
last characters.

Copy

Copy selected characters.

Cut

Cut selected characters.
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Command Execution

Paste

Paste selected characters.

Undo

Undo the last operation.

Text Input

[Hiragana], [Katakana], [Alphanumeric Characters], and
[Kaniji] can be entered.

Check Error

Check and locate any errors. If several errors are found,
the cursor moves to the first character of the error closest
to the start of the command.

Wait for response

Specify whether to wait or not for the completed
processing of the command unit before moving on and
processing the next unit in the flowchart.

e On (Default): Wait for a completed response from
commands in the unit before continuing to process the
flowchart. Use [On] for conditional based processing
and branching of the operation.

¢ Off: Continue to process units in the flowchart without
waiting for a response from the command being
processed.
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Judge value

When [On] is set for [Wait for response] set the judgment

value to be output from the command unit.

¢ OK (Command Executed) (default): Sets the judgment
value of the command unit to be [OK] regardless of the
result of the instruction processed.

e Command Response: Sets the judgment value of the
command unit according to results of the actual
instructions processed. Use [Command Result] for
conditional processing and branching of the flowchart.

If two or more instructions are set in the command unit, they are
executed in the order in which they are specified. If a command
execution error occurs midstream, subsequent instructions are
cancelled and the process moves to the next unit.

If the result of the command execution affects subsequent image
processing, it is recommended to set [Wait for response] to [On]
and [Judge Value] to [Command Response].

Save

The settings for the unit are saved in the current program
file in SD Card 1 or SD Card 2.

Items specified not to be saved in XG VisionEditor are excluded
from the saving operation.

For example, variable values changed in the current program or
the default display, and display parts, can be excluded when
saving.



Program Settings

Program Settings

The following settings can be changed via the [Settings]
menu at the top of the program edit screen.
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¢ Flowchart Settings (Page 4-347)

¢ Variable settings (Page 4-348)

¢ Total Status Output (OR and %JA_Hold) (Page 4-355)
¢ Total Error Output (Page 4-356)

¢ Scaling (Page 4-356)

¢ Camera Selection (Page 4-357)

¢ Image Capture Buffer Settings (Page 4-358)

e Statistics (Page 5-11)

¢ Image Archive (Page 5-20)

e FTP Settings (Page 4-359)

¢ Variable Update Settings (Page 5-8).

¢ Target Classification Settings.

¢ Update Registered Image Information (Page 4-359)
¢ Update Reference Position Information(Page 4-360)
¢ Lock / Unlock Groups (Page 4-360)

Controller Operation During Edit
Mode (Flowchart Settings)

Set the default image used when setting up units and the
trigger input / output operation.

1 from the [Settings] menu select [Flowchart
Settings].
The [Flowchart Settings] menu appears.
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2 Change the settings as required.

Unit Edit Image Display

In the [Unit Edit Image Display] field, switch the image

to be displayed on the screen.

» Captured Img.: Displays the latest image from the
specified camera (image variable).

« Registered Img.: Displays the registered image
specified under [Image Selection].

Disable Functionality

» Disabling Trigger Inputs: Check [Trigger] to disable trigger
inputs.

¢ Disabling Outputs: Check [Outputs] to disable outputs.

Reference

The 1/O disable functionality is enabled when the flowchart is
edited and disabled when the flowchart is closed. The setting
is also disabled when [Show Flowchart] or [Hide Flowchart] is
selected during the [Run] operation.

3 click [OK].
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Program Settings

Variable Settings (Variables)

Variables are used for referencing result data from units

results or for setting parameters and controlling a units

operation.

¢ Variables can also be used to process data between
units, programs and to store calculation results.

e Variables also cover system inputs, outputs and image
control in the system.

XG-7000 Series Variable Types

The following are the categories and types of variables
supported by the controller along with their naming
convention and processing rules.

System variable

These are pre-defined, read only variables managed by
the system.

These variables include I/O and some values can be
controlled through the command functions. Refer to the
XG-7000 Communication Control Manual for the list of
system variables provided in the controller.

User variable

These are user definable variables, divided into two

categories depending on the scope of use.

¢ Local Variables: Variables that are only defined and
available in the program. Up to 10000 can be defined
and used.

* Global Variables: Variables that are defined and usable
across multiple programs on a single controller. Up to
1024 can be defined and used.

Image variable

These are user definable variables for storing image data.

Up to 512 image variables can be defined and used per

program.

¢ System image variables (& Cam1img to &Cam4Img):
These are image variables managed by the system. A
variable is pre-assigned to each camera and used in the
capture unit (Page 4-17) and cleared at the start of the
flowchart .

* User image variables: These are user managed image
variables and the stored image is kept until it is
overwritten or the system is reset.

By using a user defined image variable as a result image
in an image operation unit (Page 4-286) the process
performed in the unit can be checked. A user defined
image variable can also be used for displaying a
processed image for large pixel processing inspections.
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Temporary variables

A temporary variable can only be used in a calculation unit
(Page 4-283), and does not require definition in the
[Variables] menu. See "Operator and Function List" (Page
10-28) for more details.

* The number of variables available varies depending on the
amount of resources currently used.

* The maximum number of image variables depends on the type
of connected cameras set in the capture unit and the amount of
free image memory. As the amount of image memory varies
depending on the type of camera (color and resolution, capture
range, and scanning method), changes to the type of
connected camera set with the capture unit may result in an
error due to insufficient image memory.

* The number of user defined image variables maybe changed
through unit properties, image archive criteria, or other settings.

Types of variables

User variable
The type of user variables are as follows. All types also
have the functionality to be set as an array.

Type Naming Convention Internal storage type

Numerical Variable name 64-bit floating point number

Position Variable name.X (X  64-bit floating point number
coordinate)
Variable name.Y (Y  64-bit floating point number
coordinate)

Line* Variable name.T (q)  64-bit floating point number
Variable name.RH (r) 64-bit floating point number

Circle Variable name.CX 64-bit floating point number

(center of circle X
coordinate)

Variable name.CY
(center of circle Y
coordinate)

64-bit floating point number

Variable name.CR
(circle radius)

64-bit floating point number

*

Line variable notation

- T(0): The clockwise angle from the 3 o'clock direction of the
line perpendicular to RH (p) as 0°

- RH(p): The length of the perpendicular line that connects the
straight line from the origin (0,0).

Image Variables

Image variables are associated by camera type and image
area along with connected camera number. Image
variables also have the functionality to be set as an array.

The camera type information is automatically determined by the
camera settings (Page 7-8).
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Initial Value

¢ The initial value of a variables can be defined when the
variable is setup.

e The initial values are stored together with all variable
settings in the following files.

Type Save location

Local Program files (inspect.dat) under each program
variables  folder
Saved for each program.

Global
variables

Global variable files (gvar.dat) on SD1

¢ Aninitialization is performed whenever the controller is
turned on, reset, or a program is switched. The
initialization of a variable on a reset or program switch
can be set when defining the variable.

When a program is saved, the current variable value can be
copied over the initial value so when the program is used again
the previous current value is used.

Variable naming rules

¢ A variable name can contain up to 32 alphanumeric
characters (including the variable prefix).
¢ Variable prefixes are shown in the table below.

Variable type Naming rule
prefix
System variable %
User variable Local variables #
Global variables $
Image variable &
Temporary variables @

(used in calculation units (Page 4-283) only)

* Variable names are case sensitive.

e Each variable name must be unigue within its scope of
use.

¢ Symbols other than the prefix symbols and underscore
(L) cannot be used.

Save location of variables

Defined variables are saved in the program file.
The save location differs for local and global variables.

Type Save location

Local variables Program files (inspect.dat) under each
program folder

Saved for each program.

Global variables  Global variable files (gvar.dat) on SD1

The program file name is fixed, if a inspect.dat file is renamed, the
system cannot reference the file.
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Defining and editing local variables

1 From the [Settings] menu select [Variables].
The [Variables] menu appears.

vt Time

%y Prog0000 Bt Settings B ScrennBditer % Run m
I I [T
1 s

® Local Varisbio
O Global Yarishis

O lasse Var idshe

2 Select [Local Variable] and then select [OK].
The [Select Local Variable] menu appears.

i [ = 1= = |
thur | [Biem Aecerd - [ [ ]
Yaluw [Gorrant wa e - [~ Twert T labe
Frogran memry ait I dil
Hote: [f wanw variables are reqistersd. nrocessing wav take a lona tive T

» Sort: Choose the order to display the local variables.
» Value: Choose the variable value to be displayed.

« Program memory: Shows the current program memory

usage.

If the program memory usage exceeds 100% after defining a

variable the definition is cancelled.
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3 Select [Add].
The [Add Local Variable] menu appears.

Yariable nowe Il LOOOD

Tune  [Mmer ical - ooy

[ Initialize on reset

[ tonw current valus to initial valus at save

[] Ween initial valus hen loading nevaray

Cowuent |

] S d ] ]

tur | [P e - [ [
Valus |Curreant walue - | Tiwart Lalste

Pruyran meary ai 1 dil
Hute: [f wanv variables are reaistered. nrocessing vav take a lena five.

4 Defining a local variable.

Variable name: Specify the name of the local variable.
Type: Choose the local variable type (Page 4-348).
Quantity: Specify the number of elements in an array
based variable.

Initialize on reset: Choose whether to reset the variable
value on reset. When this is checked, an initialization is
performed on reset.

Copy current value to initial value at save: Choose
whether to copy the current value to the initial value when
the program is saved. When this is checked, the initial
value on the controller can be kept without being
overwritten depending on the setting at the time of
uploading.

Keep initial value when loading program: Choose
whether to keep the initial value of the variable on the
controller when uploading a program from XG VisionEditor.
When this is checked, the current value is copied to the
initial value at save.

Comment: Enter any comments (up to 64 characters) to
associate with the variable. To aid developments
comments are shown when variables are referenced in unit
parameters and calculations (Page 4-283).

If the variable is edited and [Copy current value to initial value
at save] is selected, the current value is set as the initial
value.

5 cilick[oK].
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Editing a local variable

Select the local variable to edit and select [Edit].

To edit the current value or initial value, change the item
shown in the [Value] field and then change the value in the
right column.

Two or more variables can not be selected simultaneously.

Deleting a local variable
Select the local variable to delete and select [Delete].
Select [OK] on the confirmation message.

Two or more variables can be selected for mass deletion.

Defining and editing global variables

1 From the [Settings] menu select [Variables].
The [Variables] menu appears.

1 Sertings @ Scrwenditer ¥ Run m
t ¥ M ns
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2 Select [Global Variable] and then select [OK].
The [Select Global Variable] menu appears.
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» Sort: Choose the order to display the global variables.

e Value: Choose the variable value to be displayed.

« Global variable memory: Shows the current global
variable memory usage.

If the global variable memory usage exceeds 100% defining
a variable the definition is cancelled.
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3 Select [Add].
The [Add Global Variable] menu appears.

Yariable nowe 5 G001
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[ Initialize on reset

[ tonw current valus to initial valus at save

[] Ween initial valus hen loading nevaray
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4 Defining a global variable.

 Variable name: Specify the name of the global variable.

» Type: Choose the global variable type (Page 4-348).

* Quantity: Specify the number of elements in an array
based variable.

« Initialize on reset: Choose whether to reset the variable
value on reset. When this is checked, an initialization is
performed on reset.

» Copy current value to initial value at save: Choose
whether to copy the current value to the initial value when
the program is saved. When this is checked, the initial
value on the controller can be kept without being
overwritten depending on the setting at the time of
uploading.

» Keep initial value when loading program: Choose
whether to keep the initial value of the variable on the
controller when uploading a program from XG
VisionEditor. When this is checked, the current value is
copied to the initial value at save.

» Comment: Enter any comments (up to 64 characters) to
associate with the variable. To aid developments
comments are shown when variables are referenced in unit
parameters and calculations (Page 4-283).

If the variable is edited and [Copy current value to initial value
at save] is selected, the current value is set as the initial
value.

5 ciick[0K].
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Editing a global variable

Select the global variable to edit and select [Edit].

To edit the current value or initial value, change the item
shown in the [Value] field and then change the value in the
right column.

Two or more variables can not be selected simultaneously.

Deleting a global variable
Select the global variable to delete and select [Delete].
Select [OK] on the confirmation message.

Reference >

Two or more variables can be selected for mass deletion.



Program Settings

Defining and editing image variables

In image variables, &Cam1Iimg to &Cam4Ilmg are defined as
system image variables by default and cannot be edited.

1 From the [Settings] menu select [Variables].
The [Variables] menu appears.

= Prog000
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2 Select [Image Variable] and then select [OK].
The [Select Image Variable] menu appears.
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» Sort: Choose the order to display the image variables.

« Image memory: Shows the current image memory

usage.

If the image memory usage exceeds 100%, after defining a

variable the definition is cancelled.

3 Select [Add].
The [Add Image Variable] menu appears.
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4 Define an image variable as required.

Variable name: Specify the name of the image variable.
Type: Choose the camera No. associated with the image
variable.

Quantity: Specify the number of elements in an array
based variable.

Use for processing: Choose whether to make this
image variable available for unit processing (Image
Operation, Calibration, C Plug In) or as a display image
variable. Image variables can also be used for defining
regions based on image data. Refer to "Generating a
Region from an Image" (Page 1-30) for more details.
Comment: Enter any comments (up to 64 characters) to
associate with the variable. To aid development comments
are shown when image variables are referenced in image
operation (Page 4-286).

5 click [0K].

Editing a image variable
Select the image variable to edit and select [Edit].

Deleting a image variable
Select the image variable to delete and select [Delete].
Select [OK] on the confirmation message.
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Assigning variables to Parameters

If a unit has parameters which support variable
referencing, a variable can be assigned to control or
change the parameters externally, or to tie multiple settings
to one central point.

Refer to "List of Setting Parameters" in the XG-7000 Series
Communication Control Manual for more details about the
parameters that can be assigned and the supported variables.

1 Select the value input field of the setting parameter
to assign a variable.

2 Press the No.1 (FUNCTION) button on the handheld
controller.
The [Edit Menu] is displayed.

Example: Using a variable for the [Upper] limit of an area
inspection
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3 Select [Data Reference].
The [Data Reference] menu appears.

% Progl000

e (Linits): Sob mee / fail (0K BE) Limida,

The Data Reference menu can be also be displayed by
pressing the No.7 button or No.1 + No.0 buttons.
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4 Select [Set].

5 Choose the type of variable to assign and then
select [OK].

6 Select the variable to assign.

Notes on assigning variables to setting parameters
Each parameter has a set input range, if the value of the
variable is invalid, an error will occur in the processing of
that unit.

Reference

For the lists of parameters, input ranges, and other details, refer to
"List of Parameters" in the XG-7000 Series Communications
Control Manual.

Canceling the variable assignment
Select [Clear] in the [Data Reference] menu.

If the assignment is canceled, the definition of the variable is not
deleted.
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Assigning an image variable

An image variable can be assigned to the current image of
a unit and used as a reference for image processing or
image display.

The image variable can only be used to store image data from the
capture, image operation and calibration units. To set an image
variable to store a captured image from the capture unit, refer to
the capture unit section (Page 4-17). To set an image variable as a
result image from the image operation unit, refer to the image
operation unit section (Page 4-286).

Assigning image variables
To reference an image variable, assign it to the [Current
Imagel] field in the [Select Image] menu of the unit.

A blank image variable assignment will result in a setting error.

Units which support the assignment of image variables are limited
to the vision tools, on-screen graphics, image operation, and
position adjustment units.

1 Open the [Select Image] menu for the unit.
[&Cam1Img] (the system image variable used for
captured images from Camera1l) is assigned to the
current image by default.

2 To change the image variable, choose the image
variable which contains the desired image.
The image display, camera No., number of colors, and
number of pixels for [Source Image Information] are
updated based on information of the image variable.

Notes on changing the image variable assignment
Changing the image variable may reset some settings of
the unit and result in errors. After changing the image
variable, confirm that there are no errors.

If no capture units in the flowchart are used to assign an image to
an image variable, processing is performed using a black image.

Total Status Output
(OR and %JA_Hold)

Choose the units to be associated with the total status
output (%JgAll and %JAHold).

1 From the [Settings] menu select [Total Status
Output (OR and %JA_Hold)].
The [Total Status Output] menu appears.
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2 Select the unit or units to be used by checking the
box of each unit.
The logical sum (OR function) of the judgment values
of the selected units are used as the result for %JgAll
and %JAHold.

3 click [OK].
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Total Error Output Unit

Choose the units to be associated with the total error
output (%UnitError).

1 From the [Settings] menu select [Total Error
Output].
The [Total Error Output] menu appears.
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2 Select the unit or units to be used by checking the

box of each unit.
The logical sum (OR function) of the errors of the

selected units are used as the result for %UnitError.

3 click [OK].
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Scaling

Specify the scale factors to be used for each camera.

1 From the [Settings] menu select [Scaling].

The [Setup Scale Factor] menu appears.
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2 Specify the scale factor that can be used for

measurement data from the vision tool units.

X
Input the scale factor to be applied in the X direction.

Y
Input the scale factor to be applied in the Y direction.

Length
Input the scale factor to be applied for length
measurements.

For more details on the result data for which scaling can be
used refer to "List of Result Data" in the XG-7000 Series
Communication Control Manual.

3 click [OK].
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Camera Selection

Choose the model and specifications for the camera
connected to the controller.

1 From the [Settings] menu select [Camera
Selection].
The [Camera Selection] menu appears.
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2 Select the camera No. ([Camerai] to [Camera4]) to
be set.
The settings screen for the selected camera appears.
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3 Choose the model of the connected camera.

* The camera connection will be configured according to the
color/monochrome selection and resolution.

¢ |f the connected camera is any of XG-200C/200M/S200C/
S200M/H200C/H200M: the resolution can be set to [1600 x
1200] or [1024 x 960].

¢ |f the connected camera is any of XG-035C/035M/S035C/
S035M/H035C/H0O35M, the resolution can be set to [640 x
480] or [512 x 480].

For analog cameras

e |If an analog camera is connected, select the
manufacturer of the camera connected to the
terminal in step 1.

¢ Depending on the camera the number of pixels in
the imaging region and the scanning method can
also be set.

¢ |f the camera settings for an analog camera are
modified, the controller needs to be restarted for
changes to take effect. Note, some changes may
also require you to change the DIPP switches on the
camera. For more details, refer to "Changing the DIP
switches on an analog camera" (Page 2-9), or
contact Keyence directly.

* Selecting [Auto] with a digital camera connected will
automatically detect and set the connected camera.

* For more details on analog camera models, refer to
"Cameras (CA-CM20: for XG-7002A)" (Page 9-14).

4 Change the camera settings, then click [OK].

¢ Connect the camera before turning on the controller.

* When using analog cameras, the same model has to be set for
all cameras 1 through 4.

* If the selected camera uses a non-square CCD, the aspect
ratio of the captured image will be incorrect. Measurements
and inspections will also potentially be incorrect due to this
incorrect CCD ratio. For details on the CCD types used in your
camera, refer to the instruction manual provided with the
camera.

¢ For details on the CCD types used in your camera, refer to the
instruction manual provided with the camera.

¢ When the model or resolution is changed, operation stops, and
all image variables, archived data, and the image buffer are
cleared.
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. 3 click [OK].
Image Capture Buffer Settings
Set the image capture buffer according to the application * The image capture buffer memory is reserved for each camera.
speed and processing requirements. * The capture unit processes the oldest unprocessed image in
the image capture buffer allocating it to the assigned image
variable. If several capture units are used, multiple images can
* The image capture buffer settings are common for all capture be captured with a variety of different settings.
units in the flowchart. * When the type is changed, operation stops, and all image
» For details about the image capture buffer, see the XG-7000 variables, archived data, the output buffer, and target
Series Communication Control Manual. classification results are cleared.

¢ When continuous capture is set with a line scan camera, the
buffer operation mode requires overwriting buffer and capacity
of 3 or more is required.

1 From the [Settings] menu select [Image Capture
Buffer Settings].
The [Image Capture Buffer Settings] menu appears.

W Satvings B Sormenkditar ¥ Run m
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T

2 Set options for the image capture buffer operation.

Custom

» ON (default): Use the image capture buffer and allocate
image memory for storing multiple images.
» OFF: Do not use the image capture buffer.

e |f there is insufficient image memory errors will occur.
* The image capture buffer cannot be used in combination
with HDR capture (Page 4-21).

Image Buffer Capacity

Specify the number of images to be stored in the
buffer between 1 to 1024 (Default: 1). The number of
images that can be stored depends on the type and
number of cameras used and the amount of free
image memory.

Type

Choose how the buffer handles images when full.

» Fixed (Default): When the buffer is full with unprocessed
images additional captured images are ignored.

 Overwriting: When the buffer is full with unprocessed
images additional captured images overwrite existing
images starting at the oldest unprocessed image.
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FTP Settings

When using [FTP] for outputting archived information
"Output Location" (Page 5-21) set the FTP server settings.

1 From the [Settings] menu select [FTP Settings].
A confirmation screen appears.

2 Sselect [Edit].
The FTP Server Settings menu appears.
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3 Input the FTP server details.

Server IP Address
Specify the IP address of the FTP server to output the
data to.

The IP address must be different from the controller's IP
address.

Controller IP Address

The current IP address of the controller is displayed.

User ID
Input the user name for logging into the FTP server (up
to 32 characters).

Password
Input the password for logging into the FTP server (up
to 32 characters).

The folder for storing the archived data depends on the FTP
server settings.

4 ciick [0K].

Update Registered Image
Information

Registered image information used by multiple pattern
search and or image operation units can be registered/
updated simultaneously. If several units in a program use
registered image information, this eliminates the need to
change each individual set of settings.

1 From the [Settings] menu select [Update
Registered Image Information].
A confirmation screen appears.

1 Sattings Bl SorwanEditar ¥ Run
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2 Click [OK].
The registered image information is registered to all
relevant units simultaneously.

3 click [Close].
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Update Reference Position
Information

Positioning information for position adjustment units in a
program can be registered/updated simultaneously. If
there are several position adjustment units in a program,
this eliminates the need to change each individual set of
settings.

1 From the [Settings] menu select [Update Reference
Position Information].
A confirmation screen appears.

Rofersoced ponition fTor mosition adissteent mils
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2 Click [OK].
Positioning information is updated for all position
adjustment units simultaneously.

3 click [Close].

* |f there are no position adjustment units that allow the updating
of the base position, a message "There are no units to be
updated." appears and the settings are not updated.

* Using [Update Reference Position Information] under these
circumstances may result in an inaccurate position adjustment
when:

- the inspection region for a unit that affects position
adjustment uses the current image.

- the unit that is referenced by a position adjustment has not
been registered with an appropriate registered image. Make
sure to save the settings before turning off the controller.
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Lock / Unlock Group-Lock

If a group has been locked via XG VisionEditor the group
can be unlocked edited and locked again.

If the "allow editing on the controller" option has not been set via
XG Vision Editor [Lock Group Lock] and [Unlock Group Lock] are
not displayed.

Unlocking a group

1 From the [Settings] menu select [Unlock Group
Lock].
The [Unlock Group-Lock] menu appears.

2 Input the password and then select [OK].
If the password is correct, the group is unlocked.

Locking a group

1 From the [Setting] menu select [Lock Group Lock].
A confirmation screen appears.

W Satvings B Sormenkditar ¥ Run m
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The arours will be lockml.

2 Click [OK].
The group is locked.
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Program File Management

Changing Programs

¢ Changing the program will stop the inspection in progress and
clear all archive and statistics data in the controller's memory.
Any unsaved variables being used in the current program will
also be cleared and returned to their initial values.

* |f data is being output (terminal I/O, data output, image output)
when the request to change programs is made the program
change is not completed until the data output is finished.
Depending on the data being output the output, the program
changeover could take up to a minute. During this time, the
controller will be inoperable. For more details, refer to "Output
Units" in the XG VisionEditor Reference Manual (Programming
Edition).

* During the program change, the controller will read from and
write to the SD card where the program data is stored. The
flash memory used as in the SD card has a read/write life.
Corruption and or loss of data may result if programs are
frequently changed. It is strongly recommended that data
stored on the SD card is backed up regularly to other storage
media.

1 Select [Program No.]
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¢ The icon to the left of the program indicates the program is
stored on either SD Card 1 or SD Card 2.

* A maximum of 1000 programs (0000 to 0999) can be
stored each on SD card 1 and SD card 2. The number of
programs varies depending on the capacity of the SD card

where the programs are stored.

2 Select [Change Programs].
The [Change Programs] menu appears.

3 Select the desired program No. from the menu and
then select [OK].
The controller changes to the selected program.

Program changes can also be made via an external
command.

Adding a New Program

New programs for new inspections can be easily added as

required.

1

From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

Select [Add].

=y Prog0000 1 Satvingn .| B Screanbditar | S iun m
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To add a program to SD Card 2, change the default
selection in the [Location] field from [SD Card 1] to
[SD Card 2].

[Location] cannot be set to SD Card 2 if no SD card exists.
When adding a Program No. to SD Card 2, be sure to first
insert the SD card into the SD2 slot.

Select [Prog. No.] and specify the program number
for the program.

The name of the newly created program defaults to
"New****" where **** represents the program number.

A Program No. that is already being used cannot be
specified.

Select [Name].
The [Program Name] menu appears.

Input the program name and select [OK].

Refer to "Entering Characters" (Page 3-8) for more
details on inputting characters.
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7 ciick [Execute]. .
The Program is added and the system is switched to Renamlng a Program

that program.

* Selecting [Close] will cancel the creation of a new program. 1 From the [Program No.] menu select [New/Edit/Del
¢ The available free area on each SD card is displayed at the

bottom of the [New/Edit/Delete Program] menu as "Free area/ Programs]. .
total area in SD Card 1" and "Free area/total area in SD Card 2". The [New/Edit/Delete Programs] menu appears.

Programs can be renamed for easy identification.

2 Select [Rename].
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3 Select the program to change its name and select
[Rename].
The [Program Name] menu appears.

4 Input a new name for the program and then select
[OK].
Refer to "Entering Characters" (Page 3-8) for more details on
inputting characters.

5 Click [Close].

The program name is changed.
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Copying/Deleting a Program

Copying a program

All the settings contained under one program can be
copied across to another program.

* When a program is copied, the previous settings in the
destination program will be overwritten with the settings of the
source program.

* When using a program stored in SD Card 2 as the source or
destination for copying, make sure an SD card is in slot 2
beforehand.

¢ Copies cannot be made if the copy destination has insufficient
space to store the program.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Click [Copy].
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Select [Program] and choose the source program.

4 Select [Copy to] and choose the location and
program number.

5 To include the master images (re-test mode), check
the [Master (OK / NG Folder under Inspection
Folder)] box.

6 If necessary, choose how the copying / overwriting

of variables should be handled.

» Overwrite (Default): Overwrite the initial value of the
variables with the values in the source program.

« Use variable settings: Do not overwrite the initial value
of the variables that have [Keep initial value when loading
program] selected. The variable settings are also copied
across to the destination program.

For more details on keeping initial values of the variables,
refer to the XG VisionEditor Reference Manual (Programming
Edition).

Click [Execute].
After copying is complete, "File(s) copied" is
displayed.

If the selected program number already exists in the
destination location, conformation is required to overwrite the
program.

Click [Close].
To exit the copying menu, select [Close].
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Program File Management

Deleting a program

Existing programs can be deleted.

If a program is deleted, all related settings (such as units, local
variables etc) are also deleted.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Click [Delete].

=y Prog0000 # Satvings @ Sormankditer ¥ Run w
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3 Select [Location], and then select a program to
delete.

4 Cciick [Delete].
A confirmation screen appears.

5 ciick[0K].
The program selected in step 3 is deleted.

6 Click [Close].
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Saving/Loading Programs

Saving individual program settings

Choose what settings and image data for a specified
program to be saved.

The following operations cannot be performed if an appropriate
SD card is not inserted.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Click [Save].
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Choose [Individual] for [Program File].

4 Select [Program file] and choose the program to
save.

5 Under [File Typel, check the files / settings to be

saved.

» Program: Save the program data from the selected
program.

» Images: Save the image data from the selected program.

 Library: Save the library data from the selected program.

« Binary(bin/dll): Save the bin/dll files from the selected
program.

» Master Image: Save the OK and NG master images that
are contained in the selected program.

» System Setting: Save the system setting data.

» Global Variable: Save the global variable settings.

* Logo: Save the logo image files.

For more details on the global variable files and logo image
files, refer to the XG VisionEditor Reference Manual
(Programming Edition).



Program File Management

6 Select [Save in] and specify where to save the data.

Specify a folder, (if necessary), where the controller
manages all program files.

Folders under "SD1:/xg/setting" and "SD2:/xg/setting" cannot
be used as the [Save in] location.

7 Select [Folder] and specify the folder to which the
data will be saved.

8 click [Execute].
The controller starts saving the selected program files
/ settings.
When the settings have been saved, a confirmation
screen appears.

9 click [Close].

The available free area on each SD card is displayed at the
bottom of the [New/Edit/Delete Program] menu as "Free area/total
area in SD Card 1" and "Free area/total area in SD Card 2".

Saving all program settings

Choose what settings and image data to be saved for all
programs.

The following operations cannot be performed if an appropriate
SD card is not inserted.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Click [Save].
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Choose [All] for [Program File].

Select [Program file] and choose the location for all
the programs.

» SD Card 1: Save all program settings stored on SD Card 1.
» SD Card 2: Save all program settings stored on SD Card 2.

5 Under [File Type], check the files / settings to be

saved.

« Program: Save the program data from the location
specified in [Program file].

« Image: Save the image data from the location specified in
[Program file].

« Library: Save the library data from the location specified
in [Program file].

« Binary(bin/dll): Save the bin/dll files from the location
specified in [Program file].

» System Setting: Save the system setting data.

« Global Variable: Save the global variable settings.

« Logo: Save the logo image files.

« Master Image: Save the OK and NG master images from
the location specified in [Program file].

For more details on the global variable files and logo image
files, refer to the XG VisionEditor Reference Manual
(Programming Edition).
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Program File Management

9

Select [Save in] and specify where to save the data.

Specify a folder, (if necessary), where the controller
manages all program files.

Folders under "SD1:/xg/setting" and "SD2:/xg/setting" cannot
be used as the [Save in] location.

Select [Folder] and specify the folder to which the
data will be saved.

Click [Execute].
When the settings have been saved, a confirmation

screen appears.

Click [Close].

The available free area on each SD card is displayed at the
bottom of the [New/Edit/Delete Program] menu as "Free area/total
area in SD Card 1" and "Free area/total area in SD Card 2".

4-366

Loading individual programs

Load program settings and image data saved in a folder
on an SD card into a specified program.

The following operations cannot be performed if an appropriate
SD card is not inserted.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Select [Load].
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Choose [Individual] for [Program File].

4 Select [Load from] and specify the location of the
desired files.
Specify a folder, (if necessary), where the program is
stored.

Folders under "SD1:/xg/setting" and "SD2:/xg/setting" cannot
be used as the [Load from] location.

Folders which contain program files / settings are shown by
the following icons: |Ll_| (when the folder is not selected)
and E} (when the folder is selected).

5 Under [File Type], check the files / settings to be
loaded.
» Program: Load the program data.
* Image: Load the image data.
* Library: Load the library data.
« Binary(bin/dll): Load the bin/dll files.
» Master Image: Load the OK master images and NG
master images.



Program File Management

6 Select [Copy to] and choose where to load the data.

* SD Card 1: Load the data to SD Card 1.
* SD Card 2: Load the data to SD Card 2.

Select [Prog. No.] and then choose the program
number to load the data to.

If necessary, choose how the copying / overwriting

of variables should be handled.

Choose how the copying and overwriting of variables

with same name in both the [Load from] and [Save in]

locations are handled.

» Overwrite (Default): Overwrite the initial value of the
variables with the values in the source program. Use
variable settings:

« Use variable settings: Do not overwrite the initial value
of the variables that have [Keep initial value when loading
program] selected. The variable settings are also copied
across to the destination program.

For more details on initial values and settings of the variables,
refer to the XG VisionEditor Reference Manual (Programming
Edition).

Click [Execute].

The controller loads the selected files / settings.
When loading operation is completed, a confirmation
screen appears.

10click [Close].

The available free area on each SD card is displayed at the
bottom of the [New/Edit/Delete Program] menu as "Free area/total
area in SD Card 1" and "Free area/total area in SD Card 2".

Loading all program and system settings

Load program settings, image data, and system settings
for all programs from an SD card.

* The following operations cannot be performed if an appropriate
SD card is not inserted.

* This operation overwrites all the existing program settings and
system settings. Save the current program settings and system
settings to an SD card or other media before performing this
operation.

1 From the [Program No.] menu select [New/Edit/Del
Programs].
The [New/Edit/Delete Programs] menu appears.

2 Select [Load].
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Choose [All] for [Program File].

Select [Load from] and specify the location of the
desired files.

Specify a folder, (if necessary), where the files are
stored.

* Folders under "SD1:/xg/setting" and "SD2:/xg/setting"
cannot be used as the [Load from] location.

* The load operation cannot be performed if the folder
above the folder with the program files / settings is not
specified properly.

Folders which contain program files / settings are shown by
the following icons: |Ll—| (when the folder is not selected)
and L'_]} (when the folder is selected).
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5 Under [File Type], check the files / settings to be
loaded.
» Program: Load the program data.
* Image: Load the image data.
* Library: Load the library data.
Binary(bin/dll): Load the bin/dll files.
» System Setting: Load the system setting data.
Global Variable: Load the global variable setting data.
» Logo: Load the logo image files.
Master Image: Load the OK master images and NG
master images.

For more details on the global variable files and logo image
files, refer to the XG VisionEditor Reference Manual
(Programming Edition).

6 Select [Copy to] and choose where to load the data.
» SD Card 1: Load the data to SD Card 1.
» SD Card 2: Load the data to SD Card 2.

7 If necessary, choose how the copying / overwriting
of variables should be handled.
Choose how the copying and overwriting of variables
with same name in both the [Load from] and [Save in]
locations are handled.

« Overwrite (Default): Overwrite the initial value of the
variables with the values in the source program. Use
variable settings:

» Use variable settings: Do not overwrite the initial value
of the variables that have [Keep initial value when loading
program] selected. The variable settings are also copied
across to the destination program.

For more details on initial values and settings of the variables,
refer to the XG VisionEditor Reference Manual (Programming
Edition).

8 cClick [Execute].
The controller loads the selected files / settings.
When loading operation is completed, a confirmation
screen appears.

If [Global Setting] or [Global Variable] is checked for [File
Type], the system setting data and global variable settings
are not applied until the controller is restarted. The controller
can be restarted by selecting [Restart now] from the
confirmation menu.

9 Click [Close].

The available free area on each SD card is displayed at the
bottom of the [New/Edit/Delete Program] menu as "Free area/total
area in SD Card 1" and "Free area/total area in SD Card 2".
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Chapter

Using Functions During Operation

Features Available in
Run Mode

This section explains the various functions available during
Run mode.

» Starting/Ending Inspections: Performing inspection in
Run Mode. (Page 5-2).

e Built-in Functions (Page 5-4)

¢ Changing Programs (Page 5-6)

¢ Changing a Variable Value (Variable Update) (Page 5-8)

» Statistics (Page 5-11)

* Image Archive (Page 5-19)

¢ Using Inspection Results for Retesting (Page 5-26)

* Classifying Detected Targets by Feature (Target
Classification).

¢ Viewing a Graph of the Scan Camera Capture

Conditions (Graph Viewer)

SD Card File Management (Page 5-41)

* Verifying the Connection Status of Input and Output
Terminals (Page 5-41)

* Verifying the Status of RS-232C Communication (Page
5-42)

e Changing the Login User (Page 5-43)

¢ Logging Handheld Controller Operations (Page 5-44)

¢ Setting the Clock (Date & Time) (Page 5-45)

e Saving settings (Page 5-46)

For details on how to select and use items or how to enter
numerical values and characters, refer to "Basic System
Operation" (Page 3-7).
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Starting/Ending Inspections

Starting/Ending Inspections

Running Inspections

1 Turn on the controller
The controller displays the startup screen, and
automatically loads the last saved program file (Page
5-46), ready to start performing inspections in Run
mode.

The controller may be configured to display a modified
startup screen or to startup in a different mode.

If the program cannot be loaded

If the specified program file cannot be loaded from the
SD card, the controller will display an error message
and default to Offline mode. Click [Close] on the error

screen and choose an option from the following menu.

* Create a new program: To create a new program.

* Go Offline: Switch to offline mode and show the
system configuration menu (Page 7-1).

* Change Programs: Change to a different program
and go to Run mode.

Under default settings, the initial startup menu will appear if
button No.1 (FUNCTION) is held down while the controller is
started up. Refer to the setup manual for more details.

2 If using an external trigger, input trigger signals.
This starts capture and image processing.

Depending on settings, the controller may be configured to
start capturing and processing images as soon as it is
placed in Run mode without the need of an external trigger.

Loading a different program file
immediately after turning power ON

The program file loaded when the system is turned on is
either the last saved program, or the startup program
number specified in XG VisionEditor. To load a different
program, switch to that desired program (Page 5-6), save
it and then cycle power.

The file does not need to be saved if the program is being
changed by the handheld controller.



Starting/Ending Inspections

Stopping / Ending Inspections

Stopping Inspections

Switching to Offline mode stops the current inspection and
displays the System Configuration menu (Page 7-1).

From the Function menu select [Go Offline] (Page
5-4).
The System Configuration menu appears.
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When the controller goes offline

¢ Inspections in Run mode stop.

» Data for the last inspection cycle in progress when the
controller is switched is processed and output before
going to offline mode.

Resuming Inspections

From the System Configuration menu select [Go
Online (run)] (Page 7-1).

The controller will resume inspections using the last
program file when the controller was switched to
offline.

If the controller cannot find this program file, it will display the Start
menu for creating a new or choosing a different program.

Ending inspections

Turn off the controller.

Turning off the controller while it is accessing an SD card may
damage and or corrupt the data of the SD card.
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Built-in Functions

Built-in Functions

The function menu provides access to built in functions of
the system. Press the No.1 (FUNCTION) button on the
handheld controller to display the function menu.
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* Some or all function menu operations may be limited by the
logged in users account settings (Page 5-43).

¢ The function menu is not available in Offline or Remote capture
mode (Page 3-4).

To close the function menu
Press the No.1 (FUNCTION) button or the No.2 (ESCAPE)
button.
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Function Menu Options

The function menu displays different items based on the operating
mode of the controller and items currently selected. Some items
may not be displayed based off the user account settings.

Program

* Change Programs: Provides the opportunity to change
the program currently running to a user specified
program stored on the controller's SD card (Page 5-6).

* New/Edit/Del Programs: Displays the [New/Edit/Del
Programs] menu for creating, renaming, loading and
saving programs. See "Program File Management"
(Page 4-361) for more details.

* Rename Program: Change the name of a program.
Refer to "Renaming a Program" (Page 4-362) for more
details.

* Copy/Delete Programs: Copy or delete a program.
Refer to "Copying/Deleting a Program" (Page 4-363) for
more details.

» Save/Load Programs: Saves or loads a program. Refer
to "Saving/Loading Programs" (Page 4-364) for more
details.

Show/Hide Flowchart

Displays/hides the flowchart while in Run Mode.

Refer to "Showing/hiding a flowchart" (Page 4-2) for more
details.

Edit Flowchart/Finish Editing
Enters/Exits the flow editor (Edit Mode). Refer to "Creating
and Editing Flowcharts" (Page 4-1) for more details.

Edit Unit
This command opens the unit properties menu. Refer to
"What is the Edit Unit menu?" (Page 4-8) for more details.



Built-in Functions

Update Variables

The variables selected in [Variable Update Settings] can
be changed. Refer to "Changing a Variable Value (Variable
Update)" (Page 5-8) for more details.

The displayed variable name can be changed using [Variable
Update Settings] (Page 5-9).

Variables

Displays the [Variables] menu used to define and
configure variables. See "Variable Settings (Variables)"
(Page 4-348) for more details.

Utility

¢ Statistics: Displays the [Statistics] results menu, which
shows measurement results as statistical data using
trend graphs, histograms, and other display formats
(Page 5-11).

¢ Image Archive: Displays the Image Archive menu,
which can be used to check captured images from the
inspection process (Page 5-19).

* Retest: Displays the Image Strip which shows
thumbnails of the selected archived images that have
been previously stored. Retest mode is initiated when an
image is selected (Page 5-26).

* File Management: Displays the File Management menu,
which can be used to view, verify and format files on the
SD cards used in the controller (Page 5-35).

¢ |/0O Monitor & Diagnostics: Displays the I/O Monitor &
Diagnostics screen, which can be used to check the
real time status of terminal inputs and outputs on the
controller (Page 5-41).

¢ RS-232C Monitor: Displays the RS-232C Monitor
screen, which can be used to check the real time status
of the RS-232C port data on the controller (Page 5-42).

e Change Login User: Allows the logged in user to be
changed (Page 5-43).

¢ Modification Log (start/stop): Starts/stops logging of
operations performed with the handheld controller
(Page 5-44).

¢ Resources: Displays the amount of memory (program,
image, and processing memory) used by the controller.

Date/Time
Reset the date and time of the controller's internal clock
(Page 5-45).

Save program
Saves the current program (Page 5-46).

Go Offline
Switches to Offline mode (Page 7-1).

Stop SD Card 2 Operation
Stops all SD Card 2 operation so that it can be safely
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Changing Programs

Changing Programs

This function allows the change of the running program to
a different user specified program stored on an SD card in
the controller.

What is a Program?

All the settings required for an inspection including camera
settings, inspection regions, limits etc. are grouped
together in one entity in the controller called a program.
This helps by making the organization of everything very
easy so that switching programs or performing product
changeovers is a simple process.

Data storage on the controller

Each program in the controller is managed and saved in a
folder as a group files. This includes the individual
program used for image processing, image data, library
data, image data, variables and other files.

) D SD Card 1 (SD1 slot)

Program 0000
Local variable file
[bindiifles |

Global variable file
(Common for all
programs)

Global settings
(Common for all
programs)

Logo image file
(Common for all
programs)

? D SD Card 2 (SD2 slot)

Program 0000

I‘Q

Program

_Registered image data
Local variable file

Librar

E

bin/dll files
Master reference (OK/NG

o

e SD Card 1 and 2 can individually manage up to 1000 programs
from 0000 to 0999, where as the actual number of programs that
can be stored depends on the available space of the SD card.

* Removing SD Card 1 will remove the system settings file and
prevent the controller from operating properly.

e Make sure SD Card 1 is inserted when using the controller.

* The systems settings are referenced by all programs in the
controller.
* The bin/dll files are used for C Plug In units.
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Changing Programs

* Changing the program will stop the inspection in progress and
clear all archive and statistics data in the controller's memory.
Any unsaved variables being used in the current program will
also be cleared and returned to their initial values.

* |f data is being output (terminal I/O, data output, image output)
when the request to change programs is made the program
change is not completed until the data output is finished.
Depending on the data being output the output, the program
changeover could take up to a minute. During this time, the
controller will be inoperable. For more details, refer to "Output
Units" in the XG VisionEditor Reference Manual (Programming
Edition).

* During the program change, the controller will read from and
write to the SD card where the program data is stored. The
flash memory used as in the SD card has a read/write life.
Corruption and or loss of data may result if programs are
frequently changed. It is strongly recommended that data
stored on the SD card is backed up regularly to other storage
media.

1 From the Function menu (Page 5-4) select
[Program] - [Change Programs].
The Change Programs menu appears with the current
program selected.
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* The icon to the left of the program indicates the program is
stored on either SD Card 1 or SD Card 2.

e Both SD Card 1 and SD Card 2 can individually manage up
to 1000 programs each (0000 to 0999). The actual number
of programs that can be stored will depend on the
available space on the SD card.

2 Select the program to change from the pull down
menu.
The controller changes to the selected program.

Program changes can also be made via an external
command.



Changing Programs

Additional Program Management
Functions

The functions listed below are accessed by selecting
[Program] - [New/Edit/Del Programs] from the function
menu (Page 5-4).
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¢ Adding a new program (Page 4-361)

¢ Renaming a program (Page 4-362)

¢ Copying and deleting programs (Page 4-363)
¢ Saving and loading programs (Page 4-364)
For further details refer to the noted pages.
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Changing a Variable Value (Variable Update)

Changing a Variable Value (Variable Update)

This function allows the easy changing of specified
variables within the Update Variables menu.

Changing the Settings to Allow
Changing Variables

In order to allow the variable to be changed from the
1 From the function menu (Page 5-4), select [Edit

Flowchart].
A confirmation screen appears.

2 Sselect [OK].
This will open the flowchart edit mode.

3 Select [Variable Update Settings] from the

[Settings] menu located at the top of the screen.

The [Variable Update Settings] menu appears.
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4 select [Add].
The Variable menu appears.

5 Select the variable type to add and then select
[OK].

A selection menu is displayed which lists the variables

of the selected type.
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6 Select the variable to add to the update list and
then click [OK].
The Add menu appears.
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Change the variable update settings as necessary.

Array Item Number

If an array type variable is selected, select the number
of array items to be able to update.

Group

Select the group which the variable will belong to.
When [Groups] is selected, the group name and
group order can be changed.

Name

Enter the item name that will be displayed in the
Variable Update Settings menu for the selected
variable. It is also possible to click [Variable Name] to
use the actual name of the variable as the item name
or [Variable Comment] to use the comment of the
variable as the item name.

Updateable
Select whether or not to permit the selected variable to
be changed during operation (default: Yes).

If a system variable is added, this setting is fixed at [No].

Variable Settings

Set the number of digits and decimal places that can
be set for the variable. Additionally, an upper and
lower limit can be set so the value cannot be changed
outside this set range.

When setting is complete, Select [OK].
The variable which was selected in step 6 is added to
the displayed variables in the Update Variables menu.



Changing a Variable Value (Variable Update)

9 Select [OK] to close the Variable Update Settings
menu.

When a variable is assigned to a program parameter, it is possible
to add it to the Variable Update list by selecting [Add to Update
List] from the Edit menu of the flowchart.

Modifying the variable update settings

Select the desired variable to modify settings for on the
Update Variables menu, then select [Edit].

Deleting the registration of a variable in the
variable update settings

Select the desired variable to delete from the Update
Variables menu, then select [Delete].

Changing the order of the displayed
variables

The order for displaying the variables registered in the

Update Variables menu can be changed as follows:

e Group Sort: Arrange in ascending order of the group
Nos. set for the groups.

* Move Up: Move the selected variable up in the list.

¢ Move Down: Move the selected variable down in the list.

Changing the number of variables
displayed per page on the Update Variables
menu

The number of variables to display per page on the

Update Variables menu can be set between 1 and 13 by
changing [Variables per page] (default: 8).

Changing the Update Variables menu
display method

Select [Advance] on the Variable Update Settings menu to
change the settings for the way in which the Update
Variable menu appears on the screen and the response
when a value is changed.
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¢ Run Menu Name: Specify the name of the Update
Variables menu that is displayed on the controller.
(default: Update Variables)

¢ Menu Position: Select the position where the Update
Variables menu is displayed on the controller (default:
Bottom right).

* Menu Response: Select the timing for when a variable
update is confirmed (default: Enter Button).

* Program Response: Select the timing for when a
variable update is applied to the program (default:
Immediately).

* Update screen when value changes: Check this box to
update the camera image and display template while a
variable is updated.

¢ Link to screen: Select the display template that is
displayed for the Update Variables menu.

- ON: Specify the screen display.
- OFF (default): Do not specify the screen display.

Refer to "Overview of the Creation of Display Templates" (Page 6-
2) for more details on screen displays.

Changes to the Update Variable menu name is not applied on the
Menu ID drop-down menu of User Menu units.
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Changing a Variable Value (Variable Update)

Changing a Variable Value on the
Update Variables menu

1 From the Function menu select [Update Variables].
The Update Variables menu appears.
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If the name of the Update Variable menu has been changed, that
name will appear in the Function menu.

2 Select the [Current Value] field of the desired
variable and change the value.
To check the most current value of a variable while the
Update Variables menu is displayed, select [Update].

3 Select [Close].
The value of the variable selected in step 2 is changed
at the timing which was set for [Menu Response] and
[Program Response].

.Referencer:

If the current value of a variable is changed where [Copy current
value to initial value at save] is enabled, then a confirmation
screen appears asking whether or not to save the setting.
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Statistics

Statistics

Any of the data used or generated from the running of a
program and inspection of parts can be recorded for later
viewing and analysis through the [Statistics] option in the
XG Vision Editor or Edit mode on the XG-7000 controller.
In Run mode the items identified for collection can be
viewed in real-time, while also allowing for changes to be
made directly to upper and lower limits. At the same time
any images stored in the image archive can also be
directly referenced and viewed based on the statistical
analysis.

Some displays and functions are different when the statistics
functions are used in Retest mode. See "Checking the retesting
results on the Statistics screen" (Page 5-30) for more details.

» Statistics provide useful information allowing the verification of
optimal tolerance levels in a test run as well as the checking,
configuring and fine tuning of settings during production.

The maximum number of statistical data points that can be

recorded per item is 100,000 (1024 per item for statistics in

Retest Mode). If the data exceeds the preset limit the oldest

data is overwritten.

* Up to 256 items can be recorded at one time. If the items being
recorded contain multiple targets the primary target data is
used.

¢ Only the results generated during the Run mode are recorded.

* Recorded statistical data is deleted in the following situations:

When the controller is turned off

When the controller is reset

When changing programs

When the current program is overwritten via an external

command

When selecting [Clear] on the [Statistics] screen.

When the Statistics Data Clear command is executed.

- When the operating mode is changed to Remote capture

mode

- When opening the camera settings or white balance settings

in Offline mode

- When editing the targets for statistical analysis or criteria for

image archiving

When the controller is stopped after changes in Retest mode

(Online) were confirmed.

When the setting to enable/disable the use of Retest Mode

was changed

* The statistical data can be viewed during Run mode without
affecting image processing, however the refresh rate for the
[Statistics] screen maybe slower depending on runtime
conditions.

Specifying Items to be Recorded

To store statistical results on the controller and during
simulation, specify items to gather data from beforehand.

* Up to 256 items can be recorded at one time.

* The statistical analysis function records the results when the
program execution reaches the end unit. Thus results for a unit
processed multiple times in a loop will be the value from the
last execution.

Specifying items for statistical analysis consumes program
memory space.

1 From the function menu (Page 5-4), select [Edit
Flowchart].
A confirmation screen appears.

2 Click [OK].
The options menu is now available for setting up the
image archive function.

3 From the [Option] menu, select [Statistics].
The [Statistics] screen appears.

=y Prog0000 1 Settings [ ScrwenEditar

Stablutics Editing) |Ir looer OMF] Petoat ori]

Pase: [ 1]/

Ka. lala Points (per itom)

Mo, Wotist Data Puints Geer itom)
| Prowas wesory

5-11

uoneladp Buiring suonoung Buisn



Statistics

4 select [Add].
The [Add an item] menu appears.
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5 Choose the item type, then click [OK].

A menu to select items and data from for the item type
selected appears.

Example shown for [Unit Results]
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Groups can not be selected for statistical analysis.

Select the desired item and data, then click [OK].
The unit data or variable is added to the list of
statistics, and the display returns to the [Statistics]
screen.
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An item in an array can also be specified by including the
index number.
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7 Make changes to the controller's statistical
processing [Statistics] screen (Page 5-13) as
required.

Accessibility

The accessibility to changing upper and lower limits
on the controllers [Statistics] screen can be set for
each user group (UGO to UG4).

Highlight the item to set the accessibility for and click
[Accessibility]. In the [Accessibility] menu, remove the
checks for user groups that should not have access to
the limit values.

No. Data Points (per item)

Specify the number of data points (from 10 to 100000)

to be collected by the statistics function.

* The statistics will set aside as many data points as
required to collect all the data.

* When the data exceeds the preset limit, the oldest
data will start to be overwritten.

No. Retest Data Points (per item)
Specify the number of data points (from 0 to 1024) to
be collected in Retest mode.

If the count is set to O, statistical function for retesting results
cannot be used.

8 click [oK].

Deleting statistical items

In the [Statistics] screen, select the measured values or
variables to delete and click [Delete].



Statistics

Displaying Statistics (List)

The list view displays the results of items that have been

selected for statistical processing.

¢ Here statistical summary data such as OK/NG counts,
standard deviation of each item can be seen and saved

to an SD card.

* The cause of rejects can also be analyzed by checking
the data against the image archive.
¢ Upper and lower limits can also be optimized based on
the statistical data.

1 From the Function menu select [Utility] - [Statistics].
The [Statistics] result screen appears.
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2 Select [List].

The list screen appears.

3 From the drop down menu select the data to see
the summary for.

The selected measurement data values appear.

The list does not show data for items not specified for

statistical analysis.

4 To view the details for each recorded value move

the cursor to the item in the list.

¢ To change pages, use the 8-way key right and left
with the list selected.

¢ If a NG has occurred, a NG icon appears to the left
side of the [Count] column. If the item is OK or no
limit is set, an OK icon appears.

¢ Data that cannot be processed is handled as follows.
- 0 appears in the value column in the list (except for defect
measurements which appear as "9999999").
- Results in the [Counts] group reflect the judgment settings
specified for data that cannot be measured.
- Calculations in the [Statistical Value] group do not include
items that cannot be measured.
¢ Unexecuted units are handled as follows.
- The [Value] column in the list displays "------
- No OK or NG icon is displayed.
- Calculations in the [Statistical Value] group do not include
items that cannot be measured.

5 To sort the displayed order by inspection number,

value, or presence of an image, select [Order].
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¢ Count: (Descend/Ascend): Displays the list in
order (ascending or descending) by inspection
number.

¢ Value: (Descend/Ascend): Displays the list in order
(ascending or descending) by the size of the value.

¢ Image: (Available — None/None — Available):
Displays the list in order giving priority to items with
a recorded image.
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Statistics

6 To display the associated image, select the
appropriate image archive from [Image Archive].
Then use the data summary to choose which image
based on the image flag type, "*" or "+". "*"
indicates the image was recorded as it matched the
image archive criteria, and "+" indicates the image
was recorded as part of a multiple archive series
(Page 5-23).

* Select an item that has an image flag and press the
No.0 (ENTER) button to display the images.

* When the image is displayed, move the 8-way key
left and right while holding down the No.1
(FUNCTION) button to scroll through additional
images and data in the image archive.

 To exit replay mode, press the No.2 (ESCAPE)
button.

* If the [Image] column does not contain any image flags,
there are no images associated between the statistical and
image archive data.

* When continuously recording images during Run mode,
the image archive updates after the images have been
recorded. Thus images may not yet be recorded even if the
item shows an image flag.

¢ |f no image archive criteria has been set, no image flags
will appear during Run mode.

7 To adjust the tolerance limits, change the values in
the [Upper] and [Lower] fields, then select [OK].
The summary data changes as the upper and lower
limits are changed. Adjust the values while observing
changes to the yield rate.

* When changing the limits, the summary data is displayed
with simulation values for the program. After the [Statistics]
screen is closed and reopened, selecting the items again
from the list returns the summary data based on the result
history.

* |f the tolerance limit references a variable, changes in the
values will take effect when execution reaches the initial
capture/end unit. Otherwise, the changes take effect
immediately.

¢ When no limits are set for the unit, "-----" is displayed and
the value cannot be changed. Set an upper/lower limit in
the desired unit to be able to change the values.

» Tolerance limits that reference a variable will be shown with
a gray or blue background. Limits that reference a system
variable (gray background) cannot be changed.

* The upper and lower limits cannot be changed if
accessibility is turned off for the current user group.
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8 After checking the statistics, click [OK].

Saving recorded results to an SD card

Clicking [Save] with an SD card inserted into the controller
saves the recorded data, judgment results, and item name
as text data.

Two csv text files are saved into the "/xg/stat" folder of the

specified SD card.

e YYMMDD_HHMMSS_SD No. in program_Program
No._dat.csv: Measurement results (count/total status/
statistic item/individual status)

e YYMMDD_HHMMSS_SD No. in program_Program
No._idx.csv: Measurement item names

* The SD card can be specified in the System Settings in XG
VisionEditor (default: SD2).

* The data in the saved files can be viewed or edited using a text
or spreadsheet program.

* The controller keeps track of the inspection number until it is
reset. This allows it to resume properly for the second run and
onwards. The upper limit for the inspection count on the
controller is 1,000,000,000.

» |fthe data exceeds the maximum amount of statistical data, the
oldest results are overwritten so part of the results may not be
saved.

* The [Save] button is disabled if [Save] has been disabled for
the user group logged in.

Deleting recorded results (Clear)

Clicking [Clear] deletes the currently recorded statistical
data.

The [Clear] button is disabled if [Clear] has been disabled for the
user group logged in.



Statistics

Displaying Data as a Trend Graph

Data can be displayed as a trend graph against the
inspection number. This function is useful for checking how
data is changing over the course of time or several
inspections during Run mode.

e Upper and lower limits can be changed during the Run
mode while observing changes in the yield rate and the
distribution of data.

e The graph also displays whether image data was
recorded with the image archive and allows images to
be viewed directly.

1 From the Function menu select [Utility] - [Statistics].
The [Statistics] result screen appears.
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2 Select [Trend graph].
The [Trend graph] screen appears.
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3 From the drop down menu select the data to see

the trend graph for.
The histogram of the selected data appears.

The list does not show data for items not specified for
statistical analysis.

Reference

If the [Ignore skipped units] option is checked, the graph will
exclude the data for units that were not executed.

To adjust the tolerance limits, change the values in
the [Upper] and [Lower] fields, then select [OK].
Select the bar for upper and lower limit, then move the 8-
way key up and down to adjust the tolerance.

The judgment results and yield rate change when the
upper and lower limits are changed. Adjust the values
while observing changes to the yield rate.

* When changing the tolerance, the yield rate is displayed
with simulation values for the program. After the [Statistics]
screen is closed once and reopened, selecting items
again from the list returns the yield rate to the actual result
history.

* [|fthe measurement references a variable, changed tolerance
values will take effect when execution reaches the initial
capture/end unit. Otherwise, the changes take effect
immediately.

¢ When no limits are set for the unit, "-----" is displayed and
the value cannot be changed. Set an upper/lower limit in
the desired unit to be able to change the values.

* Tolerance limits that reference a variable will be shown with
a gray or blue background. Limits that reference a system
variable (gray background) cannot be changed.

* The upper and lower limits cannot be changed if
accessibility is turned off for the current user group.

5 After checking the statistics, select [OK].
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Enlarging / Reducing the trend graph size

The trend graph can be enlarged or reduced for easier
viewing. During Run mode, click [Stop] to stop updating
the graph and zoom in / out of the graph for an enlarged /
reduced view.

* Use the Zoom icon (magnifying glass) and go to the
desired center point for the zoom using the 8-way key
up, down, left, and right. The display will zoom in or out
centered on the position of the zoom cursor.

* Use the Move icon to scroll around the histogram.

* Use the Fit icon to fit the histogram to the Y axis range.

The initial display state for the trend graph is to automatically

adjust according to the range of data based on the settings

below:

e X direction: Previous 515 inspections

e Y direction: Results +3c or range between the upper and lower
limits, whichever is larger

* After closing the [Trend Graph] screen or updating the screen
in Run mode, the zoom ratio in the Y direction returns to the
initial state of automatically adjusting to the range of data.

e The zoom ratio in the X direction is maintained until the system
is restarted.

Checking the values on the trend graph

Use the vertical data selection cursor on the screen and
move the 8-way key left and right. The display will show the
inspection number and item data at the position of the
Ccursor.
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Viewing images from the trend graph

To check the data against an image that is stored in the
archive, move the data selection cursor to the desired
point.

* At each data point a square will appear on the graph
when an image is available. Place the cursor over a
square and press the No.0 (ENTER) button to display
the image from the image archive.

* When the image is displayed, moving the 8-way key left
and right while holding down the No.1 (FUNCTION)
button scrolls additional images and data in the image
archive.

¢ To exit replay mode, press the No.2 (ESCAPE) button.

Dark blue squares indicates the image was recorded as it
matched the image archive criteria, while the light blue squares
indicate images recorded as part of a multiple archive series
(Page 5-23).

¢ |f the data point does not have a square next to it, there are no
images associated between the statistical and image archive
data.

¢ When continuously recording images during Run mode, the
image archive updates after the images have been recorded.
Thus images may not yet be recorded even if the data point a
square.

* |f no image archive criteria has been set, no squares will
appear on the graph.

Moving the cursor bar left and right while holding down the No.1
(FUNCTION) button jumps between data points that have images.

Deleting recorded results (Clear)

Selecting [Clear] deletes the currently recorded statistical
data.

The [Clear] button is disabled if [Clear] has been disabled for the
user group logged in.



Statistics

Displaying Data as a Histogram

This can be used to display the distribution of values as a

histogram. This function allows the user to grasp the

overall dispersion of values, so it is useful when adjusting

measurement limits.

e Upper and lower limits can be changed during the Run
mode while observing changes in the yield rate and the

distribution of data.
e The graph also displays whether image data was

recorded with the image archive and allows images to

be viewed directly.

1 From the Function menu select [Utility] - [Statistics].
The [Statistics] result screen appears.
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2 Select [Histogram].
The [Histogram] screen appears.
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3 From the drop down menu select the data to see
the trend graph for.
The histogram of the selected data appears.

The list does not show data for items not specified for
statistical analysis.

4 To adjust the tolerance limits, change the values in

the [Upper] and [Lower] fields, then select [OK].
Select the bar for upper and lower limit, then move the 8-
way key left and right to adjust the tolerance.

The judgment results and yield rate will update when
the upper and lower limits are changed. Adjust the
values while observing changes to the yield rate.

* When changing the tolerance, the yield rate is displayed
with simulation values for the program. After the [Statistics]
screen is closed once and reopened, selecting items
again from the list returns the yield rate to the actual result
history.

* |fthe measurement references a variable, changed tolerance
values will take effect when execution reaches the initial
capture/end unit. Otherwise, the changes take effect
immediately.

¢ When no limits are set for the unit, "-----" is displayed and
the value cannot be changed. Set an upper/lower limit in
the desired unit to be able to change the values.

* Tolerance limits that reference a variable will be shown with
a gray or blue background. Limits that reference a system
variable (gray background) cannot be changed.

* The upper and lower limits cannot be changed if
accessibility is turned off for the current user group.

After checking the statistics, select [OK].
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Enlarging / Reducing the histogram size

The histogram can be enlarged or reduced for easier
viewing. During Run mode, select [Stop] to temporarily halt
updating the graph and zoom in / out of the graph for an
enlarged / reduced view.

* Use the Zoom icon (magnifying glass) and go to the
desired center point for the zoom using the 8-way key
up, down, left, and right. The display will zoom in or out
centered on the position of the zoom cursor.

* Use the Move icon to scroll around the histogram.

* Use the Fit icon to fit the histogram to the Y axis range.

The initial display state for the trend graph is to automatically

adjust according to the range of data based on the settings

below:

* X direction: Results +3c or the range between the upper and
lower limits, whichever is larger

e Y direction: Maximum frequency

After closing the [Histogram] screen, or after updating the screen
in Run mode, the zoom ratio returns to its initial state of
automatically adjusting to the range of data.

Checking values on the histogram

Select the cursor bar on the screen and move the 8-way
key left and right. This displays the recorded count and
value range at the position of the cursor.
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Viewing images from the histogram

To check the data against an image recorded by the image
archive use the data selection cursor. At each data point a
square will appear on the graph.

¢ Place the cursor over a square and press the No.0O
(ENTER) button to display the image saved during
measurement in archive mode.

* When the image is displayed, moving the 8-way key left
and right while holding down the No.1 (FUNCTION)
button scrolls additional images and data in the image
archive.

¢ To exit archive mode, press the No.2 (ESCAPE) button.

Dark blue squares indicates the image was recorded as it
matched the image archive criteria, while the light blue squares
indicate images recorded as part of a multiple archive series
(Page 5-23).

¢ |f the data point does not have a square next to it, there are no
images associated between the statistical and image archive
data.

* When continuously recording images during Run mode, the
image archive updates after the images have been recorded.
Thus images may not yet be recorded even if the data point a
square.

* |f no image archive criteria has been set, no squares will
appear on the graph.

Moving the cursor bar left and right while holding down the No.1
(FUNCTION) button jumps between data points that have images.

Deleting recorded results (Clear)

Clicking [Clear] deletes the currently recorded statistical
data.

The [Clear] button is disabled if [Clear] has been disabled for the
user group logged in.



Image Archive

Image Archive

The image archive is a useful troubleshooting tool for
reviewing inspections that have failed during Run mode.
The image archive allows for Images captured in Run
mode to be archived in the controllers internal memory for
review at a later time. Data can also be stored for the
images archived allowing for full process to be understood
when the image is reviewed.

* The display and functionality of the Image Archive may be
limited due to settings in the XG VisionEditor. For more details,
refer to "Controller System Settings" in the XG VisionEditor
Reference Manual.

* The [Image Archive] screen cannot be displayed while the XG
VisionEditor or any other program is accessing the image
archive.

* Images can only be archived during online Run mode.

* The image archive data is recorded in the controller's memory
and will be cleared in the following circumstances. If the
information is required for later use, save the data to an SD
card or another media (Page 5-24).

When the controller is turned off

When the controller is reset

When changing programs

When the current program is overwritten via an external

command

When the Image Archive Clear command is executed

When the operating mode is changed to Remote capture

mode

- When opening the camera settings (Page 7-22) or white

balance settings (Page 7-8) in Offline mode

- When editing the image archive criteria

- When adding, editing, or deleting image variables in the

[Variables] menu

- When the camera type setting is changed

When the using the [Area Settings] menu in a capture unit

When the image buffer setting is changed

* Using the image archive does not affect the processing time.
* Images can be recorded from multiple cameras at the same
time.

Number of images that can be archived

The number of images that can be archived varies
depending on the camera settings and the combination of
connected cameras. The maximum number of images that
can be archived into the system image memory is as

follows.

Typical examples with the XG-7702

When using a
monochrome
camera

When using a
color camera

240,000 pixel images

Maximum 1013

Maximum 1008

images images
310,000 pixel images Maximum 501 Maximum 498

images images
1000,000 pixel images  Maximum 245 Maximum 240

images images

2000,000 pixel images

Maximum 117
images

Maximum 112
images

500 megapixel images

Maximum 40
images

Maximum 35
images

Typical data for the XG-7502

When using a

When using a

monochrome color camera
camera
240,000 pixel images Maximum 501 Maximum 496
images images
310,000 pixel images Maximum 245 Maximum 242
images images

1000,000 pixel images

Maximum 117
images

Maximum 112
images

2000,000 pixel images

Maximum 53
images

Maximum 48
images

The figures above represent the maximum number of images that
can be recorded in Run mode under the following conditions: one
camera is connected, the default settings for the image capture
buffer are used (image capture buffer enabled and the image
capture buffer is reserved for 1 fixed image), Retest mode is not
used, and [Archive all images] is selected for the archiving
condition.
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Setting the conditions to archive
images used for inspection and
result data (Specifying Criteria for
Image Archiving)

The reference criteria needs to be set for the image archive
in order to store images/data into the controller memory.
Up to eight individual image archives can be set, each with
their own unique reference criteria. Even if the same
criteria is specified for multiple archives, the data is still
handled separately.

Enabling an image archive consumes image and program
memory.

1 From the function menu (Page 5-4), select [Edit
Flowchart].
A confirmation screen appears.

2 Click [OK].
The options menu is now available for setting up the
image archive function.

3 From the [Options] menu, select [Image Archive
Settings].
The [Image Archive Settings] menu appears.
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The Image Archive menu displays the current image
archive No. and shows the amount of resources
currently consumed by the current program.

If the program and image memory are close to 100%, it may
not be possible to enable the image archive.
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4 Choose the image archive to set criteria for.

5 Change the settings as required.

Enable

Check this box to enable archive setting.

When you check this box, the controller will allocate
memory according to the selected criteria settings of
archive condition.

Reference

Specify the reference to determine which images
should be stored in the archive. Specify the unit
reference condition and the result (OK / NG) to be
used for archiving images.

Reference

* The result of the [Total Status] depends on the Total Status
Settings (Page 4-355).

* |n addition to the [Total Status] option, the reference
includes all units that have a judgment value (UJG)
available.

No. Archives

Specify the number of image sets (max. 1024).

e |f [Images] is set to [Single]: images are stored one
at atime.

e If [Images] is set to [Multiple]: multiple images
(including preceding images as set under
[Advance]) are stored one at a time.

Make sure there is enough memory when storing preceding
inspection images as well as the current image. If the archive
criteria is set to store a lot of images including preceding
images this will can consume a large amount of memory.
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Parameters
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* Images: Choose the images to be archived.

- Single: Archives the single image that matches the
criteria.

- Multiple: Archives the current image when it matches
the criteria and a number of preceding images as
specified in [No. Archives (inc. latest)] (max. 512).This is
useful when the images before the NG state need to be
reviewed as well.

» Buffer: Choose how the image buffer works when
the capacity is reached.

- Overwrite buffer each time: Continues storage by
overwriting images starting with the oldest first.

- Process until buffer full: Stops archiving when the
buffer is full. Pauses archiving until the controller is reset,

or the image data in the archive criteria is cleared.

The following diagram explains how the [Images] setting
affects storage range when the archive criteria is met.

Reference matches criteria

l
Single 1 2 3 4 5
<—>Save
Multiple 1 2 3 4 5
(No. Archives (inc. latest): 3) D —

Archive Objects
* Image Source: Choose the image variables to be
archived.
- All: Allimage variables that are used in the program are
archived.
- Select: Select which image variables to archive (up to
256 image variables can be select).
* Data: Choose whether to include unit and variable
processing data with the image (default: OFF).

* |f the data is not archived, the data will not be able to be
checked when using the image archive replay mode in the
XG VisionEditor software or on the XG Controller screen
display.

e Even when [All] is selected, images for image variables
that are not used by the measurement unit are not output. If
the output of monochrome images for image variables that
are not used is required, select [Select] and check the
boxes of the individual image variables to output images
for.

* |f [Select] is used under [Image Source] and all the image
variables are removed this will force the data to be not be
included.

Output Location

Choose the output location where images and results

data are output to when they meet the archive criteria.

¢ None: No archive data is output.

¢ SD Card: Output to the SD card in the controller.

¢ PC Program: Output the image to the XG
VisionTerminal or for use with ActiveX Control.

e FTP: Output to an FTP server.

If [Archive Objects] is set to [Select] and the image variable
with a check mark is not actually used, the data is output as a
black back image.

Outputting archived images differs from using the image
output unit (Page 4-341) as all images are stored in the image
archive before they are output. This prevents the loss of
images, even for a continuous stream, as long as there is
enough memory to hold the images required.
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Settings

When [No. Images] is selected, the output file is created at
the time of the first trigger input after:

e The controller is tuned on.

e The controller is reset.

* The program No. is changed.

¢ The destination folder is not available at the destination.

This menu is used to set the destination for the image
archive.
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* File Naming Rule: These are rules for naming files
when saved.
- Auto: Files are named automatically with the date and
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time when the data was stored,
[YYMMDD]_[HHMMSS]_[Count]_[No.]_image
variable.jpg/bmp (image file) and
[YYMMDD]_[HHMMSS]_[Count]_[No.].hst (results file).
- Sequential: The files are named as [Sequential_fixed

* Destination: Specify the destination for the image
archive.

Reference >

* |f [PC Program] is selected as the [Output Location], the
image archive data will be saved in the specified folder
below the destination base path folder, or in a newly
created folder.

o |f [FTP] is selected as the [Output Location], the image
archive data will be saved in the specified folder below
the FTP server home directory, or in a newly created
folder. Note, depending on the FTP server the server
may require the full path including the home directory.
For details on such settings consult with your network
administrator.

name_image variable.jpg/omp] (image file) and
[Sequential_fixed name.hst] (results file). Specify the
maximum number of images in the [Sequence Limit]
field (max.1000000), and a fixed name to use in the
[Fixed Name] field. Each field may contain no more than

32 characters.

When the sequential number exceeds the limit, the count
rolls over to 0. This may result in old output data files being
overwritten if the new folder rule is set to [None], or if the
number of images is greater than the maximum serial

. . . number.
* New Folder Rule: This rule is for creating new !

folders for saving archive data.
- None: The archive data is saved in a specified

* Image Format: This specifies the file format for
saving the image data.

destination folder without separating new folders. - BMP: Outputs the image as a bitmap file (24-bit color:

Date: The archive data is saved in a folder created
below the specified destination folder when each output
begins. Folders are named [No.]_[YYMMDD]. When the
date changes, a new folder is created and this becomes
the new destination folder for archive data.

- No. Images: The archive data is saved in a folder
created below the specified destination folder. Folders
are named as [No.]_[YYMMDD]_[HHMMSS]. (Folders
can store up to 50,000 images.) When the number of
images in the folder reaches the specified limit, a new
folder is created and this becomes the new destination

folder for archive data.

color camera, 8-bit gray scale: monochrome camera).

- BMP (1/2 Resolution): Shrink the image to 50%
(reducing the number of pixels in the vertical and
horizontal directions to one-half), and then output the
image in bitmap format (24-bit color for a color camera,
8-bit grayscale for a monochrome camera).

- BMP (1/4 Resolution): Shrink the image to 25%
(reducing the number of pixels in the vertical and
horizontal directions to one-quarter), and then output the
image in bitmap format (24-bit color for a color camera,
8-bit grayscale for a monochrome camera).

- BMP (1/8 Resolution): Shrink the image to 12.5%

(reducing the number of pixels in the vertical and

If you select [None] and continue to save a large number of
files to the same folder, saving may be time-consuming.

horizontal directions to one-eighth), and then output the
image in bitmap format (24-bit color for a color camera,
8-bit grayscale for a monochrome camera).

- JPG: Outputs the full pixel image as a JPEG file.

6 select [OKI.
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Viewing Images in the Image
Archive

1 From the Function menu select [Utility] - [Image
Archive].
The [Image Archive] screen appears.
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2 Select the image archive to be viewed.
A summary list of the images recorded based on the
set criteria are displayed along with the [Images] and
[Status].
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Images
¢ Single: Images are archived for each single

measurement.

e Multiple: is shown when preceding images are
being archived as well as the current image.

Status

* <Archiving>: Images are being archived.

¢ <Hold>: Archiving has stopped because the set
archiving count has been reached. The images are
retained in the archive, preventing them from being
overwritten.

¢ <Paused>: Archiving has been temporarily stopped.

3 Use [Order] to change the display order of the
image files.

4 Use [Display] to choose the image variables to
show.
¢ All Image (default): Displays all the images from
each measurement.
¢ &<image variable>: Displays only images for the
user-specified image variable.

5 After reviewing the images, select [Close].

Clearing the image archive

Use the following procedure to clear the image archive.

To clear only the current image archive

Select [Clear Selected Items].
To clear all of the image archive

Select [All Clear].
Pausing the image archive

Pausing the image archive

Pausing the archive is useful when data is being archived
at high speeds so the images do not get overwritten when
reviewing.

To pause the image archive

Select [Stop].

While the image archive is paused, the button changes to
[Start].

To resuming the image archive
Select [Start].

The image archive will remain paused even if the [Image Archive]
screen is closed. The paused condition will remain in effect until
either power is turned off and on again, or until it is canceled via
an external command.
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Replaying image archive results

Images and data archived in the memory can be replayed
for analysis and review.This is useful for reviewing the
conditions when a NG (fail) occurred without having to
take the controller offline.

» |f the image archive is not configured to archive data, only
images are replayed.

» |f the program is changed via the Edit Unit menu option (Page
4-8), the archived data recorded before the change may not
match the changed parameters preventing proper replaying of
the archived result.

1 Check the box for the images from the list in the
[Image Archive] screen to replay.

2 Select [Replay].
The image and the data for the selected inspections is
displayed.

3 If multiple images were selected, press and hold
the No.1 or No.7 button while moving the 8-way key
left and right to move through the inspections.

The image and the data for the selected inspection is
displayed.

4 To finish the replaying of the image archive, press
the No.2 (ESCAPE) button.

Results displayed during replay cannot be output to an external
device.

If program data is changed in the Edit Unit menu, the archived
result data recorded before the change may not replay properly.
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Saving the Image Archive

Follow this procedure to save the archived image and
result data to an SD Card.

1 From the Function menu select [Utility] - [Image
Archive].
The [Image Archive] screen appears.
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2 Check the box for the images from the list in the
[Image Archive] screen to save the image and data
for.

» Clicking [All] places check marks next to all the items in
the image archive list.
¢ Clicking [Invert] reverses the checked / unchecked state.

3 click [Save].
The [Save Archived Datas] menu appears.
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4 Choose which image variables from the image
archive to save the data for.
To save the data as well, check the [Data] box.



Image Archive

5 Use the [Save To] field to specify where to save the
image archive to.

Use [View Files] to specify the folder path from the [View
Files] screen (Page 5-35).

6 Specify the file format in the [File Type] field.
Specify the file format used when the image data is
saved from the formats below.

* BMP: Outputs the image as a bitmap file (24-bit
color: color camera, 8-bit gray scale: monochrome
camera).

* BMP (1/2 Resolution): Shrink the image to 50%
(reducing the number of pixels in the vertical and
horizontal directions to one-half), and then output
the image in bitmap format (24-bit color for a color
camera, 8-bit grayscale for a monochrome camera).

* BMP (1/4 Resolution): Shrink the image to 25%
(reducing the number of pixels in the vertical and
horizontal directions to one-quarter), and then
output the image in bitmap format (24-bit color for a
color camera, 8-bit grayscale for a monochrome
camera).

* BMP (1/8 Resolution): Shrink the image to 12.5%
(reducing the number of pixels in the vertical and
horizontal directions to one-eighth), and then output
the image in bitmap format (24-bit color for a color
camera, 8-bit grayscale for a monochrome camera).

¢ JPG: Outputs the full pixel image as a JPEG file.

7 Click [Execute].
The image and results data from the image archive are
saved.
The image and data files are named as follows when
they are saved.
* Image:
YYMMDD_HHMMSS_Count_No._lmageVariable..om

p (jpg)
 Data: YYMMDD_HHMMSS_Count_No.hst.

8 After saving is complete, click [Close].

* Depending on the amount of data saving can take several
minutes.
* The controller cannot be operated while saving is taking place.
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Using Inspection Results for Retesting (Retest Mode)

It is possible to check and modify the image processing
flowchart using stored archived images on the controller or
images saved on the SD card/FTP. The Online setting
(page 3-33) allows the retesting to be performed
independently without interrupting the current image
processing inspection.

Checking the Image Processing
Results Again for Images Stored
in the Controller (Retest Mode)

Select an image (archived image) stored in the controller
and execute image processing. This mode is useful to
check for the condition of a NG result at a later time.

Offline Mode

Run Mode

Flowchart Editing

Retest Mode
= Edit Flowchart¢\,

2 /Finish Editing &

Flowchart Editing

* In Retest mode, image processing based on the trigger input is
disabled.

* The changes made during Retest mode are directly applied to
the active program and are effective immediately after the
retest finishes.

* The following options are disabled in Retest mode: [Change
Programs], [Rename], [Copy/Delete Programs], [Save/Load
Programs], [Image Archive], [Change Login User], and [Go
Offline].

* The availability of some commands may be different from that
in Run mode. Refer to the XG VisionEditor Reference Manual
(Control/Data Edition) for more details.
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1 In Run mode, press the No.6 (MENU) button on the
hand-held controller.
The image strip is displayed which lists the archived or
stored images as thumbnails.

- " " - | —— a -
4 1L |1

* If [Image Archive Memory] is selected for Image Strip
Files, at least one image must be in the archive in order to
show thumbnails.

* To apply the most recent archive results to the Image strip,
select [Update] to update the Image Strip display.

2 Select the image to retest.
A confirmation screen appears.

3 Select [OK].
The controller changes to Retest mode and retesting is
performed using the current inspection setting.

Retest
COFEna]

To retest another image, select the thumbnail of the
image to retest from the Image Strip.

To retest the same image again, press the No.3
(TRIGGER) button on the hand-held controller to
execute retesting for the currently selected image.

5 To exit Retest mode and return to Run mode, select
[Exit Retest Mode] on the Image Strip.



Using Inspection Results for Retesting (Retest Mode)

The images shown on the Image Strip are the images specified by
the image variable referenced by the unit which is being selected
when the Image Strip is displayed.

To display the images specified by a different image variable,
close the Image Strip, change the unit, and then display the
Image Strip again.

Editing a Program Using the
Stored Archive Images (Flow
Editor in Retest Mode)

Select an archived image from the Image Strip, then edit
the flowchart as normal. This can be useful when adjusting
the inspection conditions as you can check the setting
results using an image that was stored during the actual
inspection operation.

Offline Mode

Run Mode

Flowchart Editing

Retest

Retest Mode

Edit Flowchart

/Finish Editing

Flowchart Editing

: Online Mode

* During Retest mode, image processing based on the trigger
input is disabled.

* The changes made during Retest mode are directly applied to
the active program and are effective immediately after the
retest finishes.

1 In Run mode, press the No.6 (MENU) button on the
hand-held controller.
The Image Strip appears, displaying a thumbnail list of
the archive images.
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Using Inspection Results for Retesting (Retest Mode)

* If [Image Archive Memory] is selected for Image Strip
Files, at least one image must be in the archive in order to
show thumbnails.

¢ To apply the most recent archive results to the Image Strip,
select [Update] to update the Image Strip display.

e |f [Image Archive Memory] is selected for Image Strip
Files, it is recommended that archiving be paused
beforehand because the archive images can be
overwritten while the controller is operating continuously.

* |tis possible to display the Image Strip directly from the
Edit mode Flow Editor. If this is done, step 4 below is not
necessary.

Select the thumbnail of the image to use for
program editing.
A confirmation screen appears.

Select [OK].
The controller changes to Retest mode and retesting is
performed using the current program setting.

Press the No.1 (FUNCTION) button on the handheld
controller, then select [Start to Edit Program].

On the Flow Editor, change the flowchart and the
unit settings as necessary.

When [Captured Image] is selected in the Flow Editor, the
image selected in step 2 is displayed.

To retest a different image, select the new
thumbnail to retest from the Image Strip.

To exit Retest mode and return to Run mode, exit the
Flow Editor and select [Exit Retest Mode] on the
Image Strip.

The mode changes to Run mode and trigger input is
enabled. If [Exit Retest Mode] is selected on the
Image Strip without exiting the Flow Editor, the mode
changes to Edit mode and the Flow Editor remains
active.

Using Other Retesting Functions

Selecting the image for retesting

In addition to the images stored in the controller (archive
images), images saves on an SD card or FTP server and
images saved in the OK master image folder or NG master
image folder can be displayed on the Image Toolbar and
selected for retesting.

1 Select [Image Strip Files] on the Image Strip.
The Image Strip Files Settings menu appears.
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2 Select the image for retesting.

* Image Archive Memory (default): Display the
images stored in the controller (archive images) in
the Image Strip. Also select the archive condition
No.

e SD Card/ FTP: Display the images saved on an SD
card or FTP server in the Image Strip. Also select the
device and folder.

¢ Master Reference Pass (OK): Display the images
saved as the OK master (Page 5-29) in the Image
Strip.

* Master Reference Fail (NG): Display the images
saved as the NG master (Page 5-29) in the Image
Strip.

e Sort
- Ascending: Display the images on the Image Strip in

ascending order of the measurement count.

Select [Run] on the Flow Editor to directly return to Run mode.
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- Descending: Display the images on the Image Strip in

descending order of the measurement count.
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* Filter
- All: Display all images in the Image Strip.
- OK Only: Display only the images that are judged as
OK or untested in the Image Strip.
- NG Only: Display only the images that are judged as
NG in the Image Strip.

The device and folder path selection for the OK master and
NG master can be changed from the Options menu (Page 5-
32) of the Image Strip.

* The sorting filter is applied when [Image Strip Files] is
executed.

* When performing retesting, the format of the image file
name must be one of the following.
- YYMMDD_HHMMSS_Count_No._Image variable.bmp/jpg
- Sequential No._Fixed name_Image variable.bmp/jpg
- Sequential No._lmage variable.omp/jpg

* |f the file name is changed, it may not be possible to
perform retesting on the image.

¢ Files that include double-byte characters cannot be used
in re-test.

3 select [OKI.

Retesting a Group of Archived Images
Simultaneously (Retest Images)

It is possible to retest images on the Image Strip and OK/
NG master images simultaneously instead of retesting
them one by one. Several images can be batch retested
together after editing measurement conditions. This is
useful when to track the results from the previous
measurement or judgment results.

¢ OK master images are known good images that were obtained
from actual measurement, and OK images obtained in an ideal
environment, that are saved in the designated folder. Use them
to verify during retesting that images which must be judged OK
(OK masters) are not judged NG. Conversely, use the NG
master images to check during retesting that images which
must be judged NG (NG masters) are not judged OK.

¢ The folder where the OK master / NG master images are saved
can be specified on the Options menu (Page 5-32) of the
Image Strip.

¢ ltis also possible to add an image on the Image Strip as an OK
master or NG master image. With the cursor positioned over
the thumbnail in the Image Toolbar Strip, press the No.1
(FUNCTION) button and select either [Add to Master Ref.: OK
Images] or [Add to Master Ref.: NG Images] from the Retest
menu that appears.

The batch testing results are cleared at the following times.

* When an FTP server image is set as an Image Strip image or
OK/NG master image and the FTP server settings are changed

¢ When [Update] is executed

* When [Image Strip Files] is executed (except for cases when
only the sorting or filter was changed)

¢ The settings on the Options menu (Page 5-32) are changed.

1 Select [Retest Images] on the Image Strip.
The Retest Images menu appears.
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Using Inspection Results for Retesting (Retest Mode)

2 Check the boxes of the images to use for the batch
test, then select [Execute].
Batch testing is executed and the [Results] menu
appears.

[O#fSina)

3 After checking the result, select [Close].

It is also possible to interrupt batch testing before it is completed.
In this case, the [Restart] button appears in the batch test results,
and when [Restart] is selected, retesting is continued from the
point it was interrupted.
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Checking the retesting results on the
Statistics screen

The results of retesting can be checked on the Statistics
screen.

Select [Statistics] on the Image Strip.

The [Retest Statistics] screen appears.

The operations on the Retest Statistics screen are the
same as for standard Statistics, however some
functions are different.

The only statistics displayed are for the batch test results.

The following Statistics screens are from when batch
testing was performed with Image Strip images, OK
master images, and NG master images.

[NG Count] screen

The NG count for each unit can be checked.

For example, if a result was NG during a batch test of OK
master images, then it is possible to select the images
from the unit which resulted in the NG and directly adjust
those settings on the images.
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When a unit is selected for checking results or for adjusting
parameters, the [OK/NG] inspection count for the selected
unit is displayed on the Unit Result screen.
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When an inspection count is selected on the Unit Result
screen, the image for the selected inspection count is
displayed as the current image in the Unit Properties menu,
and the necessary program adjustments can be made.
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* Onthe [NG Count] screen, it is possible to change the displayed
units and display order, and to display only the desired units.
- Image:

All: Display the count for all images.

Image Strip: Displays the counts for images that are in the

Image Strip.

Master Ref.: OK: Displays only the counts for OK master

images.

Master Ref.: NG: Displays only the counts for NG master

images.

Order

Unit ID Ascending: Displays units in ascending order of the

Unit IDs.

Unit ID Descending: Displays units in descending order of

the Unit IDs.

NG Count Ascending: Displays units in ascending order of

their NG counts.

NG Count Descending: Display units in descending order of

their NG counts.

¢ On the Unit Result screen, it is possible to change the filters
and display order, and to display only the desired
measurement counts.
- Filter

NG Only: Displays only the NG images.

OK and non-processed: Display only the OK images and

images which have not been retested.

All: Display all images.

Order

Ascending: Display images in ascending order of the

measurement count.

Descending: Displays images in descending order of the

measurement count.

¢ Only the images selected for [Image Strip Files] are displayed
in the Unit Result screen.

* Because the measurement count is associated with the file
name, if the file name was changed, the image may not be
displayed correctly.

List menu
Used to check a list of the measurement values from
retesting.
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The primary differences with the standard Statistics List
menu (Page 5-13) are as follows:

e The displayed images can be changed among all
images, the Image Strip images, the OK master images,
and the NG master images.

¢ If the [Master Ref.] box is checked, the measurement
count results data can be added as a master image.

¢ When [Save] is executed, a file is created for each
displayed image. The names are as shown below.

- YYMMDD_HHMMSS_SD No. in program_Program
No._image.csv: data (count/total status/statistic item/
individual status)

- YYMMDD_HHMMSS_SD No. in program_Program
No._ok.csv: data (count/total status/statistic item/
individual status)

- YYMMDD_HHMMSS_SD No. in program_Program
No._ng.csv: data (count/total status/statistic item/
individual status)

- YYMMDD_HHMMSS_SD No. in program_Program
No._idx.csv: item name

When the measurement unit results data is displayed in the list,
the desired measurement count can be selected and the Unit
Properties menu for that measurement unit displayed.

Trend Graph screen
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The primary differences with the standard Statistics Trend

Graph screen (Page 5-15) are as follows:

e The displayed images can be changed among all
images, the Image Strip images, the OK master images,
and the NG master images.

* The results data for the measurement count selected in
the trend graph can be added as a master image.

When the measurement unit results data is displayed in the trend
graph, the desired measurement count can be selected and the
Unit Properties menu for that measurement unit displayed.
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Histogram screen
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The primary differences with the standard Statistics

Histogram screen (Page 5-17) are as follows:

e The displayed images can be changed among all
images, the Image Toolbar images, the OK master
images, and the NG master images.

¢ |f the [Master Ref.] box is checked, the measurement
count results data can be added as a master image.

e The results for OK master images are shown in green.
The results for NG master images are shown in red.

When the measurement unit results data is displayed in the
histogram, the desired measurement value can be selected and
the Unit Properties menu for that measurement unit displayed.
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Changing the Retest Mode settings
(options)

The settings for retesting can be changed.

1 Select [Options] on the Image Strip.
The [Options] menu appears.

Erahlod  « Systes Procesaing |OF1 line

Uaster Raforanca Foldar
P (K] [Mtomatic |
{

Fail (Wi}

H woow 11 e
[[Fe sottines

Processing canse by 0. 28

Provarss somory 4.11 Insse wenory 4,61

2 Change the settings as necessary.

Retest mode
If Retest mode will not be used, select [Disabled]
(default: Enabled).

System Processing
If online retest operation (Page 5-33) will be used,
select [Online] (default: Offline).

* These settings cannot be changed while Retest mode is
active.

* |f there is not enough memory, then Retest mode and
Retest mode (Online) cannot be used.

Master Reference Folder

Specify the folder where the master images are saved.

¢ Pass (OK): Select the folder where the OK master
images are saved.

¢ Fail (NG): Select the folder where the NG master
images are saved.

e FTP Settings: When the master images are saved
on an FTP server, select the FTP server where the
images are saved. Refer to "FTP Settings" (Page 4-
359) for more details.

3 select [OKI.

If the System Processing setting is changed, it will be necessary
to save and reload the program. This is done automatically with
the confirmation screen, just select [Save & Reload].
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Retesting While Normal
Inspection Continues (Keep
System Online)

Select an image (archived image) stored in the controller
and execute image processing. When online operation is
enabled, it is possible to perform retesting and program
editing during normal operation, without interrupting actual
image processing.

Offline Mode

Run Mode

Flowchart Editing

"4
| Retest

Non-stop Mode

Edit Flowchart
/Finish Editing

Flowchart Editing

: Non-stop Mode

* When online operation is enabled, some flowchart editing
functions are restricted. Refer to "Editing restrictions during
Retest Mode (Online)" (Page 5-34) for more details.

* The following options are disabled in Retest mode: [Change
Programs], [Rename], [Copy/Delete Programs], [Save/Load
Programs], [Image Archive], [Change Login User], and [Go
Offline].

¢ The availability of some commands may be different from that
in Run mode. Refer to the XG VisionEditor Reference Manual
(Control/Data Edition) for more details.

1 On the Image Strip, select the thumbnail of the

image to retest.
A confirmation screen appears.

Eontirm
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When the flow editor is open in Retest Mode, it is not possible
to change the System Processing setting. However when
[Run] on the Flow Editor is selected, the mode automatically
changes from Retest mode (Online) to Run mode when the
Flow Editor closes.

Check the [Keep system online] box and then
select [OK].

The controller changes to online Retest mode and
retesting is performed using the current program.

{Bmline)

The checkbox is not displayed when [Offline] is selected for
System Processing on the Options menu (Page 5-32).
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3 Execute retesting and edit the flowchart and unit
settings as necessary.

* During Retest mode, there is the possibility that a black
image will be displayed if image processing inspection
overwrites the archive image and the image displayed in
the Image strip disappears when selected. In this case,
either select [Update] on the Image Toolbar to update the
display, or select [Archiving Pause] to stop overwriting of
archive images.

* |f the mode is Retest mode (Online), [Running
count] is displayed at the lower right of the Run
screen. [Running count] displays the measurement count
and total status (green if OK, red if NG).

4 Resume inspections.
If the inspection program contents have been
changed at the time when inspections are resumed, a
confirmation screen appears to confirm whether or not
to apply the changes to the currently active inspection
program. If [OK] is selected, image processing is
performed using the changed program contents as
soon as Run mode is restored.

If the inspection program has been changed, or if [OFF] or
[User updated (fast)] is set for High Speed Mode in the
flowchart, a confirmation screen will appear before
inspections are restarted to check whether or not to save the
program.

When the changes are applied, a several milli-second may
occur in the process which is currently being executed.
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Editing restrictions during Retest Mode

(Online)

During Retest mode (Online), the restrictions on the
program items which can be edited are as follows:

Add, Delete, Edit (including unit execution and unit
name changes), Cut, Paste, and Copy of Imaging units,
Output units (Parallel Terminal Output, Data Output,
Image Output), and Timing units (Pause, Timer Start/
End, Terminal I/O Delay, Variable Delay, User Menu) are
not possible.

Add, Delete, Copy, Cut, and Paste of Calibration units is
not possible. (Editing is possible.)

If there is an output unit where [PC Program] was selected
as the [Device], Add, Delete, Copy, Cut, and Paste of all
units is not possible.

When an image variable (other than a resultant image
variable) is not defined and the only Capture unit is
located immediately after the Start unit, it is not possible
to add or paste a unit between the Start unit and
Capture unit. If the deletion or cut of a unit would result
in the only Capture unit being located immediately after
the Start unit, then unit delete/cut is not possible.
Renumbering of unit IDs is not possible.

[Register Image] and OCR [Library] (other than library
index change, library name change, and library export)
are not possible.

Screen editing is not possible.

It is not possible to change to Offline mode or Remote
Capture mode.

The only changes permitted on the Settings menu of the
Flow Editor are [Variable Settings] (change current value
only), [Total Status Output], [Total Error Output],
[Statistics], and [Update Reference Position
Information].

If target classification [Enable] is set, Add, Delete, and
Paste of Defect, Blob and Grayscale Blob Units is not
possible.



SD Card File Management (File Management)

SD Card File Management (File Management)

From the [File Management] screen, files and the SD cards

used in slot 1 & 2 can be viewed, checked and managed. VIeWIng Files Saved on the SD
Card
Viewing Files 1 From the [File Management] menu, select the [File
location].
1 From the Function menu select [Utilities] - [File Two icons are displayed representing SD Card 1 (SD1)
Management]. and SD Card 2 (SD2).

The [File Management] menu appears.
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2 Select the drive or folder containing the files to
2 Select [Close] to finish viewing files. view move the 8-way key to the right.
Moving the 8-way key to the right expands the folders
in the drive or folder.

Craaln f'older

St 507
D Card UE

| .

Continue moving the 8-way key to the right to open lower
level folders one after another.

Up to 1,024 items can be displayed in the [View Files]
screen.
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3 To view files within folders or to check a list of files
/ folders, highlight the desired folder and press the
No.0 (ENTER) button.

A list of files or folders inside the folder is displayed.
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Switching display methods

The File Management menu display can be switched
between a list and a preview display.

To switch the display method, select the desired method
from the menu on the right side of the [File Management]
menu.

List

[File Tocation [{& 501 faasatting/0a1 List -

O oot dot warr e | [Aeeheond
[l rerr_onn b RUTFEER TR 1 R )
I et oo e i ised 1 ke | [Toert
L P
T
L Pl
X Dwlwte
Croale folder
Stus 507
W Card UK ity
I
Filn Tws [WIT ke ol folders(s. 35 - T losa

Preview

[File Tocation [{& 501 fuasmattina/ng1 Poviw
(] eomnect.dat ™ o Aol
(] rere, oot bus -y SinAln m
3 Bpdatod: 1BS7/ET TRERER
[ Jelrett:ant.om P T™ JRAcL
1] Comy
¥ tut
g Pl
* Dolote
Fanm
Croale folder
Stus 07
W Card UK ity
it lwa  [NIT 110 ol Folduesis. o) Bl oo |

e The preview display will only show 24-bit color or 8-bit
grayscale BMP or JPEG images supported by the system.

* 5-megapixel (2432 x 2050 pixels) preview images can be
displayed only when a 5-megapixel camera is assigned for the
XG-7702 controller.

e Screen capture images can be displayed only when using a
1-megapixel camera.

* Progressive JPEG images cannot be displayed.

Display order

The order for displaying files and folders can be switched
between ascending and descending based on file name,
last saved, or file size.

To change the display order, select the desired display
order from the menu on the right side of the [File
Management] screen.
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Managing Folders and Files

Folders and files in the SD card can be managed just the
same as folders and files on a computer.

The controller may not be able to read saved data correctly if
folders are moved or if the names of folders or files are changed.

Copying folders and files

To replicate folders and files follow this procedure.

1 Select the folders and files to be copied by using
check marks.
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* Clicking [All] puts a check mark next to all the folders and
files displayed in the list.
* Clicking [Invert] reverses the checked / unchecked state.

2 Select [Copy].
A confirmation screen appears.

Select [Close].

4 Select the folder location to move the files to.
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5 Press the No.0 (ENTER) button to display the
destination list.

6 Select [Paste].
A confirmation screen appears.

7 select [OK].
The selected folders and files are copied.

¢ Copying may take up to several minutes, depending on the
size of the information.

* The controller cannot be operated while copying files.

* Do not turn the controller off or eject the SD card while copying.
Doing so may corrupt the data and or damage the SD card.
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Moving folders and files Deleting folders and files

To move folders and files follow this procedure. m

Once folders or files are deleted, they cannot be restored.
1 Select the folders and files to be copied by using

check marks. 1 Select the folders and files to be deleted by using
check marks.
* Clicking [All] puts a check mark next to all the folders and

files displayed in the list.

T * Clicking [All] puts a check mark next to all the folders and
» Clicking [Invert] reverses the checked / unchecked state.

files displayed in the list.
» Clicking [Invert] reverses the checked / unchecked state.
2 Select [Cut].

A confirmation screen appears. 2 select [Delete].
A confirmation screen appears.
3 Select [Close].
Select [OK].
4 Select the folder location to move the files to.

4 Select [Close].
5 Press the No.0 (ENTER) button to display the
destination list.

Renaming folders and files
6 Select [Paste].
A confirmation screen appears. 1 Select a single folder or file to be renamed and
place a check mark next to it.
7 select [OK].
The selected folders and files are moved. 2 Select [Rename].
The [Rename] menu appears.

3 Change the name of the folder or file and click
[OK].
Refer to "Entering Characters" (Page 3-8) for more
details on inputting characters.
A confirmation screen appears.

4 Select [Close].
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Creating new folders

1

From the [File Location] select the location to
create the folder.

Press the No.0 (ENTER) button to display the
destination list.

Select [Create folder].
The [Create folder] menu appears.

Input the name of the folder and Select [OK].
Refer to "Entering Characters" (Page 3-8) for more
details on inputting characters.

A confirmation screen appears.

Select [Close].

Removing SD Card 2

Choose [Stop SD2] operation, then press the SD card in
the SD2 slot inward to release and remove the card.

* Take the following steps to protect the SD card and the data it
contains.

* Turn off the controller when removing the SD card in the SD1
slot (SD Card 1).

¢ |f you remove the SD card using a procedure other than that
specified, or if power is turned off when the card is being
accessed, any writing task will stop resulting in a possible loss
of data or damage to the SD card.

1 From the [View Files] menu, select [Stop SD2].
A confirmation screen appears.

2 select [OK].
The LED indicator turns off, indicating that SD Card 2

can now be removed.

3 Press the SD card in the SD2 slot inward to release
and remove the card.
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Checking and Formatting SD
Cards

The SD Card Utility function can only be used during Offline
mode.

Checking the SD Card

If an error occurs with an SD card it may cause additional
problems such as the inability to load files or the loss of
files. If these types of problems occur, the Check function
can be used to resolve such errors.

1 From the [File Management] menu select [SD Card
Utility].
The [SD Card Utility] menu appears.
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2 Choose [Check] for [SD Card 1] or [SD Card 2].
A confirmation screen appears.

3 select [OKI.
After the check is complete, the "Check is complete”
confirmation message appears.

4 Select [Close].

Refer to "Error Messages" (Page 10-74) when abnormal messages
are displayed after the Check function has been performed.
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Formatting the SD Card

When the SC card is formatted, all data stored on the card will be
lost. Formatting erases all of the data on the SD card, and data
cannot be restored. Format the SD card after copying the data
from the SD card onto a computer.

When formatting an SD card with a PC, it is recommended that a
special SD/SDHC card formatter be used.

Visit the below URL to obtain the formatter (English site, as of
March 2010).

http://www.sdcard.org/consumers/formatter_3/

Download from [Download the SD Formatter] at the bottom of the

page.

1 From the [File Management] menu select [SD Card
Utility].
The [SD Card Utility] menu appears.
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2 Choose [Format] for [SD Card 1] or [SD Card 2].
A confirmation screen appears.

3 select [OKI.
After formatting the confirmation screen appears.

4 Select [Close].
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Verifying the Connection Status of Input and
Output Terminals (170 Monitor & Diagnostics)

The 1/O Diagnostic tool allows for the checking of the
status of incoming and outgoing signals via the inputs and
outputs of the terminal block and parallel port. This is very
useful for verifying the connection status of external
equipment wired to the terminals on the controller.

Not supported when system variables %Flash1 to 8 are assigned
to outputs F_OUTO to 7. For more details on system variables,
refer to "Variables" in the XG VisionEditor Reference Manual.

1 From the Function menu select [Utilities] - [I/O
Monitor & Diagnostics].
The [I/O Monitor & Diagnostic] menu appears.

x
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2 Select the terminal type (Inputs or Outputs)
indicating the connection status in the [Terminal]
field in the lower right of the screen.

3 Verify the connections.

Each input and output is displayed with their

respective assigned system variable.

¢ The status display for each terminal is updated in
real time in response to the incoming and outgoing
signals. A check mark next to the input / output
indicates the terminal is ON (shorted).

¢ To forcibly turn on specific output terminals, set
[Control] to [ON], and put check marks next to the
terminals to be turned on (only available during
Offline mode).

In Offline mode, no variables are output except certain
system variables. To verify data output, switch to Run mode
or use the [Manual Control] function in the 1/0 Diagnostic tool.

4 Select [Close].
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Verifying the Status of RS-232C Communication

The RS-232C Diagnostic tool allows for the checking of the
status of incoming and outgoing signals via the RS-232 port
of the controller. This feature is very useful for verifying the
communication status and content between the controller
and external equipment. The most recent communication
content (up to 10 KB) can also be saved for later review.

1 From the Function menu select [Utilities] - [RS-232C

Monitor].
The [RS-232C Monitor] menu appears.
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2 Verify the communication status.

The communication data is updated in response to

incoming and outgoing RS-232C commands.

e A'<"appears at the beginning of the data when
output from the controller, and a ">" appears at the
beginning of received by the controller.

e Characters other than ASCII code are displayed as

in mhexadecimal.

In Offline mode, the only RS-232 communication output that
occurs are responses to commands input from external
devices. To check whether data output from the program is
functioning correctly, switch to Run mode.

3 Use the following operations as required.

* To stop data being displayed on screen: Click
[Stop].

¢ To clear the log: Click [Clear].

* To save the log to the SD card: Click [Save] to
save the log as text data. The log is saved in the
"xg\rs_log\" folder on the specified SD card with the
name "File creation date YYMMDD_HHMMSS_SD
No._ProgramNo.log".

The SD card can be specified in the System Settings in XG
VisionEditor (default: SD2).

4 ciick [Close].
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Changing the Login User

This function enables a different user to be able to log into
the system and operate the controller.

What is a User Account?

A user account belongs to a user group which has a
defined set of privileges for operating the controller.
Depending on which account is logged in different items
can be used or displayed based on the user group (UGO
through 4) that account belongs to.

Logging in with a different user account and password
changes the user group and allows different control over
the information displayed and available options. Handheld
controller actions can also be recorded for different users
using the system for traceability purposes. Refer to
"Logging Handheld Controller Operations" (Page 5-44).

Only through the System Settings in XG VisionEditor or via
external commands can user accounts and groups be added,
edited or deleted. For more details on how to setup accounts,
refer to "Controller Global Settings" in the XG VisionEditor
Reference Manual.

Changing the Login User

1 From the Function menu select [Utilities] - [Change
Login User].
The [Change Login User] menu appears with the
currently logged in user account displayed.

"Administrator", registered to user group UGO, is the default
logged in account.

Ehangs Limin s

2 From the drop down menu choose the desired user

account.

User accounts can be set without a password.

If the password is lost that account cannot be used until a
new password is assigned via the XG VisionEditor software.

3 click [OK].

This changes the logged in user.

If the controller is turned off and on again, the controller will
log in to the start up user account setup through the XG
VisionEditor software.
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Logging Handheld Controller Operations (modification Log

(Start/Stop))

Use the following procedure to start/stop the logging of
controller operations made with the handheld controller
and touch panel.

What is Logging?

Logging is a function which automatically records all the
handheld controller and touch panel operations of the
controller that are made, along with the user name and a
data time stamp, in a CSV text file.

With this function modifications made by the logged in
user can be traced and reviewed for traceability purposes
(Page 5-43).

* Log settings can only be changed in the System Settings in the
XG VisionEditor software. For more details on logging, refer to
"Controller Global Settings" in the XG VisionEditor Reference
Manual.

* Log files are saved to the controller SD card in the"\xg\op_log\"
folder under the name "file creation
dateYYMMDD_HHMMSS.csv" or "User-defined text.csv".

* The log file cannot be viewed on the controller. To view the logs,
use a spreadsheet or text editor to open the file.

¢ The modification log records operations performed with the
handheld controller and touch panel, as well as some
operations performed in Offline mode.
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Starting / Stopping the Log

To start logging

1 From the Function menu select [Utilities] -
[Modification Log (start)]. (If controller modification
log recording is stopped)

A confirmation screen appears.

2 Select [OK].
Logging has started

Reference

If the menu shows [Modification Log (stopped)], logging will
resume automatically when the controller is turned on if based on
the settings set with the XG VisionEditor software.

To stop logging

1 From the Function menu select [Utilities] -
[Modification Log (stop)].
A confirmation screen appears.

2 select [OK].
Logging is stopped.

Stopping the log from the menu only works temporarily if it is
configured in the XG VisionEditor to start automatically when the
controller is turned on.



Setting the Clock (Date & Time)

Setting the Clock (pate & Time)

Use the following procedure to set the controllers built in
clock. The date and time information is used for time
stamping purposes, such as when data is transmitted from
the controller.

This function can also be accessed from the [System
Configuration] menu.

1 From the Function menu select [Date & Time].

we o] s [or] 7 famn]

e ] : for] - fn]

2 The [Date/Time] screen appears.

3 Specify the [Month], [Day], [Year], [Hour], [Minute],
[Second] respectively.

4 1o finish settings, Select [OK].
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Saving a Program

The current program settings can be save to the SD card.

* |f the device is turned off before any settings are saved, all of
those changes will be deleted.

¢ Do not turn off the system power while you are saving the
settings. Doing so may cause errors in the internal data

1 From the Function menu select [Save Program].
A confirmation screen appears.

Canfirn

! avo lhe proormf

o

2 Sselect [OK].
The settings are saved to the current program file in
SD Card 1 or SD Card 2.

ltems specified not to be saved are excluded from the saving
operation.

For example, variable values changed in the current program
or the default display, and display parts, can be excluded
when saving.
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Creating Controller Display Screens (Screen Editor)
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Overview of the Creation of Display Templates

Overview of the Creation of Display Templates

It is possible to create a controller display screen by placing various parts on the screen (screen editing).

Organization of Display Screens Created in Screen Editor

The screen editor arranges and manages the display screens created for the controller in groups and hierarchies as

outlined below.

Select Screen (specified by ID)
A Focus shifting

(SUNNEEEEEEEEEEEEEEEEEEEEEE®, ..
-

Screen Display (P00 to P99)

Image Display 1

Image Display 2

Unit result display

 Displaying the result of a
specific unit

o Displaying the value of each
label

* Switching the display based

on the camera screen being
focused

Base frame (BF)
| Basic part | | Basic part |
| Basic part | | Basic part |
| Built-in part |
| Builtin part |

! *, | Page switching

%

%1

K

Page frame (PFO1 to PF99) .I
[ Basic part |
[ Basic part |
[ Built-in part |
[ Built-in part |

Screen elements

Screen display (P00 to P99)
Controller display screens.

Image display (maximum 5 screens)
This is a part which displays the image captured by the
camera.

Base frame (BF, only 1)

This is an 800 x 600 pixel (SVGA) or 1024 x 768 pixel

(XGA) area part. All display parts can be placed on the

base frame.

* Basic parts: these parts display shapes and
processing results in the controller.

¢ Built-in parts: these parts provide functions for special

purposes.

Page frame (PF01 to PF99)

This is an 800 x 600 pixel (SVGA) or 1024 x 768 pixel
(XGA) area part with page switching support. Like the
base frame, it can be laid out with basic parts and most
built-in parts.

Display mechanism

* The parts in the currently selected page frame appear
visible on top of the base frame display.

* Parts which need to be visible at all times for the current
display template should be placed directly in the base
frame, whereas parts that need only be visible in certain
situations should be placed in a page frame that is
called into use when needed. This allows flexible display
possibilities with a single display template.

e Up to 500 parts can be placed in each frame.

e |tis not possible to edit display templates when the memory
usage reaches 100%.

* The memory usage can be checked in [Screen Display].
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Creating Display Templates

This section explains how to create a display template that 5 Select [Add].
will serve as the display screen for the controller. The [Add Screen Display] menu appears.

Salect Stvin |

1 From the Function, click [Edit Flowchart].

Prearan

Show Flowchart
[Edit Flowchart
Ut Varr b s

Varlobshe Suttims
Utitity

llata & Tiss

Sarvn Progrms

o 0P Fimn

Ston 507 Operat i

The [Add] option is disabled when the number of registered
display templates has reached the maximum number (99).

A confirmation screen appears.
6 Click [Select Style].
2 Select [OK]. The [Select Screen Display Style] menu appears.

The flowchart and units can now be edited. Salect Screen Display Stvla

3 Select [Screen Editor] at the top of the dialog. ! !

il Ulsnla: il Ulsnla:
Cedwed wvens TRl % wen

The [Screen Display] menu appears. m ! m ﬂ
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[
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7 Select the desired display template.
In this step, select [Single Display] (one screen) as an

VI frctimm) ity ) kb

example.
4 PreSS the N°.1 (FUNCTION) button on the handheld The most typ|oa||y used par’[s can be qu|Ck|y added by
controller. selecting any of the display templates, except the template
The screen editing menu is displayed. labeled [Blank]. For more details, refer to the XG VisionEditor

Reference Manual (Programming Edition).

T TCHR— i 8 Change the settings of the display template as
el necessary and then press [OK].

For more details on the settings, refer to the XG

VisionEditor Reference Manual (Programming Edition).
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Creating Display Templates

To change the settings of the existing display
template:

Place the cursor on the display template to edit, press
the No.1 (FUNCTION) button on the handheld
controller, and select [Edit] - [Properties] from the
screen editing menu.

To delete a display template:

Place the cursor on the display template to delete,
press the No.1 (FUNCTION) button on the handheld
controller, and select [Edit] - [Delete] from the screen
editing menu.

A display template which has been specified in a menu such
as the [Update Variables] menu cannot be deleted.

Select the display template added in step 7.
The display template setting menu appears.

P2:Gimale Disolay (redued screan)
kU e [ rame Panm Fromme

100n the [Image Dsp.] tab, select a [Image Display]

part.

In this step, select [100: Image Display 0] as an
example.

The [Image Display] menu appears.

Slarte jmwe (Riv 2 -
[ Tsae T
Dl [mse |Curront luimw

EALiv imioe

11 Change the settings of the image display as

necessary and then press [OK].
For more details on the settings, refer to the XG-7000
Series User's Manual.

To add a image display:

Press the No.1 (FUNCTION) button on the handheld
controller and select [Add] from the screen editing
menu.

The [Add] option is disabled when five camera screens have
already been placed.

To delete a image display:

Place the cursor on the image display to delete, press
the No.1 (FUNCTION) button on the handheld
controller, and select [Edit] - [Delete] from the screen
editing menu.

1 25elect [Base Frame] tab and change the settings as

necessary.

P:Eimale [lsolay Credwed screan)

Show

FERREEDE

[5)0on] T T

The base frame is used to control all parts that appear
at all times. In the base frame, both basic and built in
parts can be edited.

Use [Show] to select an option so that only parts which
satisfy the selected condition are listed.

To add a part to the base frame:

Press the No.1 (FUNCTION) button on the handheld
controller and select [Add] - [(Part name to be added)]
from the screen editing menu. The selected part is
added at the center of the screen.

Use [Data (Text & Value)] in the parts list to add [Text
display] (Variable name) and [Value display] (Variable
value) of the selected result data or variable
simultaneously.



Creating Display Templates

The [Page Frame] menu appears.
> Note (Page Frame] menu 2pp

* |f no base frame exists, no parts can be added. Press the PRSIl G raied N7
v Do, sie [rame LO0RUZ ]

No.1 (FUNCTION) button on the handheld controller and
select [Edit Base Frame] - [Add] from the screen editing
menu to add a base frame.

¢ The [Add] option is disabled when the number of

registered parts has reached the maximum number. W
[ Pt imai ity
To edit the part placed in the base frame:

Select a part to edit, and the menu for editing the part
is displayed. For more details, refer to the XG-7000
Series User's Manual.

When two or more parts are selected, only their properties 150hange the settings of the page frame, and then
can be viewed, and no editing options other than [Draw] can click [OK].
be selected. The page frame is added and the display template

To delete the part placed in the base frame: setting menu appears again.

Place the cursor on the part to delete, press the No.1 16 .
(FUNCTION) button on the handheld controller, and Change the settings as necessary.
select [Edit] - [Delete] from the screen editing menu. '

1 3Select the [Page Frame] tab.
The page frame is used to control parts that appear
when the user switches to a specific page. In the page
frame, it is possible to edit basic parts and most of the
built-in parts.

14 select [Edit] - [Add].

PUZ:Gimle st lay (rediosd screan)

To add a page frame:
Select [Edit] - [Add] (Refer to the instruction in steps
14 and 15.)

To change the page frame used to edit parts:
Select a desired page frame from the list at the top of
the screen.

The [Add] option is disabled when the number of registered
page frames has reached the maximum number (99).
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Creating Display Templates

To delete a page frame:
Select a page frame to delete from the list at the top of
the screen and select [Edit] - [Delete].

P Gimale Dishlav (redticed screan)

Select [OK] on the confirmation screen.

To edit the parts in the page frame (add/edit/delete
parts):

The operation is the same for the base frame.

Some parts may not be added or deleted depending on the
specified location. Refer to the description of each part for
more details.

To edit the part placed in the page frame, it is necessary to
switch to the page frame containing the part.

17When editing is complete, select [OK].
The display returns to the [Screen Display] menu.

1 85elect [Save].
A confirmation screen appears.

1 QSeIect [OK].
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Changing the Position of a Placed
Part

Reference

To change the display contents of the parts, refer to the
description of each part.

Editing the placement position of a part
(Draw mode)

To change the placement position of a display part, select
[Draw] in the editing dialog of the part, or place the cursor
on the part and press the back and ENTER buttons on the
handheld controller (Draw mode).

In Draw mode, the currently selected part (current part) is
shown in a red frame (a pink thick frame when more than
one parts are selected), the other selected parts are
shown in pink thin frames, and other parts are shown in
blue frames.

e Up/down/right/left key: Move or resize the selected part.
¢ No.0 (ENTER): Confirm the setting.

¢ No.2 (ESCAPE): Exit from Draw mode.

Refer to "Key operations on the dialog in Draw/Multi Select
menu" (Page 6-10) for more details on other operation.

Editing the placement positions of multiple
parts simultaneously (Multi Select mode)

It is possible to directly select multiple parts which have

been placed.

To enter Multi Select mode, enter Draw mode once, and

then press the No.1 (FUNCTION) button on the handheld

controller and select [Edit] - [Start Multi Select mode (Back

+ ENT)], or press the BACK and ENT buttons.

In Multi Select mode, the currently selected part (current

part) is shown in a red frame (a pink thick frame when

more than one parts are selected), the other selected parts

are shown in pink thin frames, and other parts are shown in

green frames.

e Up/down/right/left key: Select a part (Change the
current part.).

¢ No.0 (ENTER): Include the current part in the selected
parts or exclude it from them.

¢ No.2 (ESCAPE): Exit from Multi Select mode.

* Refer to "Key operations on the dialog in Draw/Multi
Select menu" (Page 6-10) for more details on other
operation.
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Arranging parts

It is possible to select multiple parts and arrange them in
various ways.

Select two or more display parts, press the No.1
(FUNCTION) button on the handheld controller, select
[Align/ & Order] - [Align] or [Distribute], and select a
desired option.

Align

All of these options align the selected parts based on the

part on which the cursor is currently placed (current part).

o Left Align: Align the parts with the left end of the current
part.

¢ Center Align: Align the horizontal center of the parts
with the horizontal center of the current part.

¢ Right Align: Align the parts with the right end of the
current part.

¢ Top Align: Align the parts with the top of the current
part.

* Middle Align: Align the vertical center of the parts with
the vertical center of the current part.

* Bottom Align: Align the parts with the bottom of the
current part.

Distribute

* Horizontally: Arrange the selected display parts with
equal spacing between the rightmost and leftmost parts.
The vertical position of each part does not change.

* Vertically: Arrange the selected display parts with
equal spacing between the topmost and bottommost
parts. The horizontal position of each part does not
change.

The image display parts cannot be aligned or arranged.

Changing the grid display settings

It is possible to change the display options of the grid
displayed during screen editing in the [Options] menu.
Press the No.1 (FUNCTION) button on the handheld
controller and select [Utility] - [Options] from the screen
editing menu.

PUZ:Gimmle st oy (redied screan)

Cotor [T [ Golor |

uidth [ g

Grid
» Grid Color: To change the color of the grid, click [Select
Color].
e Spacing: Specify the grid interval.
¢ Position: Specify the parts layout method.
- Align to grid: Parts are positioned so that the top left
of the part is aligned with the grid.
- Free: Parts can be positioned freely while ignoring the
grid.

* When [Align to grid] is selected with [Scale On] specified, the
centers of horizontal line parts and vertical line parts are
aligned with the grid.

¢ As for the case of circle or cross mark parts, their center
coordinates are aligned with the grid.

Image Display Frame (Program Setting)

Specify the display color and line thickness of the frame for
the cases where the camera screen is in focus or not in
focus.
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Creating Display Templates

Use latest screen
Check this box to overwrite the initial display status when
the settings are saved (Default: Checked).

* The following items are overwritten in the display status:
- Initial display template
- Initial display page
- Focused image display in the initial display
- Unit initially displayed on each image display
- Processed image type initially displayed on each image
display
- Zoom ratio initially displayed on each image display
* The [Use latest screen] setting is saved as part of the program
file.

Changing the overlap order of parts

Overlapped parts can be rearranged in a different order.
Place the cursor on the part to change the overlap order,
press the No.1 (FUNCTION) button on the handheld
controller, and select [Overlay] - [On top] or [Underneath].

¢ On top: Move the selected part to the foremost position.

¢ Underneath: Move the selected part to the rearmost
position.

When several parts are selected, these parts are moved as a
group with the same overlap order to the foremost/rearmost
position.

Other Screen Editing Operations

Sorting/filtering relevant parts

When searching for a part, it is possible to filter the parts

based on type, or sort the parts by the order they are

added.

On the display template setting dialog, select the

appropriate option from [Show] on either the [Base Frame]

or [Page Frame] tab.

* All (by date added): Display all parts after sorting them

in the order of they are added.

All (by type): Display all parts after sorting them by their

types.

e Basic parts: Display basic parts only.

e Standard parts: Displays built-in parts only.

» Selected: Display parts which are selected for multiple
selection only.

¢ Value: Display [Value display] parts only.

e Text: Display [Text display] parts only.

* Active Text: Display [Active Text] parts only.

* Horizontal line: Display [Horizontal line] parts only.

¢ Vertical line: Display [Vertical line] parts only.

¢ Point: Display [Point] parts only.

¢ Rectangle: Display [Rectangle] parts only.

 Circle: Display [Circle] parts only.

* Polygon: Display [Polygon] parts only.

e Table: Display [Table] parts only.

¢ Values and Text: Display [Value] and [Text] parts only.

* Error or Empty: Display parts which contain [Error] or
[Empty] items.

The [Show] list does not show the categories to which no part
belongs.
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Selecting multiple parts for simultaneous
operation

Itis possible to select multiple display parts to copy,
delete, align, or arrange them simultaneously.

To select multiple parts, check desired display parts listed
on the display template setting dialog.

Multi Select mode (Page 6-6) can also be used to select parts
directly by viewing the placed parts.

Deleting selected parts simultaneously

Press the No.1 (FUNCTION) button on the handheld
controller and select [Edit] - [Cancel Multi Select] from the
screen editing menu.

Canceling the previous operation

When a mistake is made, it is possible to undo by one
step.

Press the No.1 (FUNCTION) button on the handheld
controller and select [Edit] - [Undo] from the screen editing
menu.

When there is no operation to be undone, a message "Undo
(BACK+FNC)" is displayed and [Undo] cannot be selected.

Copying, cutting, and pasting parts

Place the cursor on the part, press the No.1 (FUNCTION)
button on the handheld controller, and select [Edit] -
[(Desired operation)] from the screen editing menu.

An item can be pasted to a different display template if the editing

object specified at the destination supports the cut or copied part.

Saving or loading display templates

It is possible to save the settings of a specific display
template in a display template file (***.srn) and load it into
the controller.

Place the cursor on the display template list, press the
No.1 (FUNCTION) button on the handheld controller, and
select [Utility] - [(Desired operation)] from the screen
editing menu.

= Pl ) ser. (Full seraen)

[ pag:Sinle T lay (roduced ..

* Save Screen Display: On the displayed dialog, select
the display template to save and its file name and click
[Execute] to save the display template file.

* Load Screen Display: On the displayed dialog, specify
the display template file, select the destination display
template and click [Execute] to load the display
template.

* |f the loaded display template does not conform to the settings
of the current program, an error may occur, resulting in
improper display. It is recommended to check for errors after
loading the template.

* The display template file contains the active text table, the
screen frame setting (program-specific) which is an option for
screen editing, and the initial display application setting
(program-specific). When a display template is loaded, these
settings will be overwritten.
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Creating Display Templates

Key Operations Related to Screen
Editing

Key operations on the [Screen Display]
menu

No.6 button (MENU) Display help.

No.7 Back button +
No.6 button (MENU)

Change the transparency of
the menu.

No.7 Back button +
No.4 button (SCREEN)

Switch between grid layout
and free layout

No.7 Back button +
Right/left key

Move the dialog to right/left.

Key operations on the display template
setting menu

No.6 button (MENU) Display help.

No.7 Back button +
No.6 button (MENU)

Change the transparency of
the menu.

No.7 Back button + Switch to Draw mode.

No.0 button

No.7 Back button +
Right/left key

Move the menu to right/left.

No.7 Back button +
No.4 button (SCREEN)

Switch between grid layout
and free layout

No.7 Back button + Undo
No.1 button (FUNCTION)

Key operations on the dialog in Draw/Multi
Select menu

No.6 button (MENU) Display help.

No.7 Back button +
No.6 button (MENU)

Change the transparency of
the menu.

Switch between
Draw mode and Multi Select
mode

No.7 Back button +
No.0 button

No.7 Back button +
8-way key

¢ Change the current part (in
Draw mode)

* Move the current part (in
Multi Select mode)

No.7 Back button +
No.4 button (SCREEN)

Switch between grid layout
and free layout

No.7 Back button + Undo
No.1 button (FUNCTION)

Reference

Switching between grid layout and free layout using key operation
does not affect the [Layout method] on the [Options] menu (Page
6-7). The layout returns to the one specified by [Layout method]
when the [Options] menu is displayed.
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Displaying the key operation list

It is possible to display the help window and see the list of
key operations.

Press the No.1 (FUNCTION) button on the handheld
controller and select [Help (MENU)] from the screen
editing menu.

The list can also be displayed by pressing the No.6 (MENU)
button.
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Screen Display Style

Overview of Screen Display Style

Screen display styles are preset screen templates that
display information for the controller.

When creating a new screen display, a display style must
be chose in the ScreenEditor. Display styles allow you to
create screen displays quickly by allowing users to choose
a style and make changes to it.

The following 21 display styles are available.

¢ Blank (Page 6-13)

¢ Single Display (reduced screen) (Page 6-13)

¢ Single Display (full screen) (Page 6-14)

e 2-way Equal Split Display (reduced screen) (Page 6-14)

e 2-way Equal Split Display (full screen) (Page 6-15)

¢ Vertical Split Display (reduced screen) (Page 6-15)

¢ Vertical Split Display (full screen) (Page 6-16)

¢ Horizontal Split Display (reduced screen) (Page 6-16)

¢ Horizontal Split Display (full screen) (Page 6-17)

e 4-way Equal Split Display (reduced screen) (Page 6-17)

e 4-way Equal Split Display (full screen) (Page 6-18)

¢ Main +3 Smaller Right Displays (reduced screen) (Page
6-18)

* Main +3 Smaller Right Displays (full screen) (Page 6-19)

e Main +3 Smaller Bottom Displays (reduced screen)
(Page 6-19)

¢ Main +3 Smaller Bottom Displays (full screen) (Page 6-
20)

e Main +4 Smaller Right Displays (reduced screen) (Page
6-20)

¢ Main +4 Smaller Right Displays (full screen) (Page 6-21)

¢ Main +4 Smaller Bottom Displays (reduced screen)
(Page 6-21)

¢ Main +4 Smaller Bottom Displays (full screen) (Page 6-
22)

¢ 6-way Equal Split Display (reduced screen) (Page 6-22)

¢ 8-way Equal Split Display (reduced screen) (Page 6-23)

Common Settings for Display
Style

The controller can switch between 100 screen displays per
program. The Screen Editor offers 21 types (Page 6-11) of
display templates. Each type is set in the same way, the
only difference being the display template parts (Page 6-
24) initially included with the template.

The following is an explanation of the common setting
procedures used on the Add Screen Display menu (Page
6-3).
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Reference

For details on the screen display parts initially installed on the
display template, see the explanation for each individual part.

ID
Specify the screen display ID from 0 to 99.

* The ID must be unique within the same inspection program.
¢ The ID of a screen display that is selected as a screen display
in the menu cannot be changed.

Name

Enter the name of the display template.
This name appears on controller screen.

6-11
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Pass / Fail Reference

When changing the background color based on the
results, specify the reference value (variable, setting
parameter, or results data) for determining OK/NG.

Background color

Specify the background colors to use when the result is

normal (OK, no value specified) and when failed (NG).

¢ Pass (OK): Select the color of the background when the
inspection is OK.

¢ Fail (NG): Select the color of the background when the
inspection is NG.

Link to image display

The variable, setting parameter, or results data specified
for the [Pass / Fail Reference] can be linked to the result of
the image displayed in the image display (Page 6-24).

If the image display is set to display an archived image,

the background color will match the result of the archived

image.

Otherwise, the background color will match the latest

result for the displayed image.

¢ None: Background color always matches the latest
result, independent of the image display.

e Selected display: Links the background color to the
result of the displayed image from the camera image
selected on the controller.

* Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

e Ifthe link is set to an image display that has been set to an
archived image with no results logging data, the background
color will always be the color set for [Pass (OK)].

* A setting error will occur if the image display specified for the
display template does not exist.

6-12

User Group and Startup

This option designates the display template as the default

display and makes it selectable for each user group (Page

5-43).

¢ Select: Makes this display template selectable when the
user is logged into the controller for the specified user
group. Remove the check mark to prevent the user from
selecting this display template.

e Startup: Makes the selected display template the
default display when the program is loaded with the
specified user group.

* Only one screen display can be set as the Startup screen for
each account.

* |f there are no screen displays which are set as changeable
under [Select], then the screen display with the lowest ID
number is used as the Startup screen.

Reference >

The Startup screen state for each group can be checked from the
Startup icon E that is linked to the [User Group specification] on
the Screen Display List, and the selection status can be checked
from the color of the icon (blue if selectable, gray if not
selectable).

Initial Page Frame

This specifies the first page number to (i.e., page frame
part (Page 6-28)), immediately after switching to this
display template.

Initial Image Display

This specifies which image display (Page 6-24), when
located on the display template, should have focus
immediately after switching to this display template.

Updating the camera image and screen
display when variables are changed

Check this box to update the camera image and screen
display contents when a variable value was changed from
the Update Variables menu or by external input.

If [Update screen when value changes] is enabled, the unit that is
specified at the display target for the camera screen will display
the corresponding region on the screen even if it has been set as
non-executable.



Screen Display Style

Blank

This template contains a base frame only.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Blank] template includes the following parts.
¢ Base frame (x 1) (Page 6-27)

Single Display (reduced screen)

This template displays one image and information related
to that image. The template consists of a single image
display, and a base frame with parts for displaying related
information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Single Display (reduced screen)] template includes
the following parts.
¢ Image Display (x 1) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
¢ Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 1) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
- Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Screen Display Style

Single Display (full screen)

This template displays one image and information related
to that image using the entire screen. The template
consists of a single image display, and a base frame with
parts for displaying related information.

2 Equal Displays (reduced screen)

This template displays two images of the same size, side
by side, and information related to those images. The
template consists of two image displays, and a base frame
with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Single Display (full screen)] template includes these
parts.
¢ Image Display (x 1) (Page 6-24)
e Base frame (x 1) (Page 6-27)
» Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 1) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
- Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)

6-14

Parts included

The [2 Equal Displays] template includes these parts.
¢ Image Display (x 2) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
- Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)



Screen Display Style

2 Equal Displays (full screen)

This template displays two images of the same size, side
by side, and information related to those images using the
entire screen. The template consists of two image
displays, and a base frame with parts for displaying
related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [2 Equal Displays (full screen)] template includes
these parts.
* Image Display (x 2) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
* Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)

Vertical Split Display (reduced
screen)

This template displays two images half of the display size
in the X direction, side by side, and information related to
those images.

The template consists of two image displays, and a base
frame with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Vertical Split Display] template includes these parts.
¢ Image Display (x 2) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Screen Display Style

Vertical Split Display (full screen)

This template displays two images half of the display size
in the X direction, side by side, and information related to
those images using the entire screen. The template
consists of two image displays, and a base frame with
parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Vertical Split Display (full screen)] template includes
these parts.
* Image Display (x 2) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Horizontal Split Display (reduced
screen)

This template displays two images half of the display size
in the Y direction, top and bottom, and information related
to those images.

The template consists of two image displays, and a base
frame with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Horizontal Split Display] template includes these
parts.
¢ Image Display (x 2) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)



Screen Display Style

Horizontal Split Display (full
screen)

This template displays two images half of the display size
in the Y direction, top and bottom, and information related
to those images using the entire screen. The template
consists of two image displays, and a base frame with
parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Horizontal Split Display (full screen)] template
includes these parts.
¢ Image Display (x 2) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 2) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)

4-way Equal Split Display
(reduced screen)

This template displays four tiled images of the same size
and information related to those images. The template
consists of four image displays, and a base frame with
parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [4-way Equal Split Display] template includes these
parts.
¢ Image Display (x 4) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Screen Display Style

4-way Equal Split Display (full
screen)

This template displays four tiled images of the same size
and information related to those images using the entire
screen.

The template consists of four image displays, and a base
frame with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Main +3 Smaller Right Displays
(reduced screen)

This template displays one large image and three smaller
images vertically and to the right, and information related
to those images. The template consists of four image
displays, and a base frame with parts for displaying
related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [4-way Equal Split Display (full screen)] template
includes these parts.
¢ Image Display (x 4) (Page 6-24)
e Base frame (x 1) (Page 6-27)
» Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)
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Parts included

The [Main +3 Smaller Right Displays] template includes
these parts.
¢ Image Display (x 4) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)



Screen Display Style

Main +3 Smaller Right Displays
(full screen)

This template displays one large image and three smaller
images vertically and to the right, and information related
to those images using the entire screen. The template
consists of four image displays, and a base frame with
parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Main +3 Smaller Right Displays (full screen)] template
includes these parts.
¢ Image Display (x 4) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)

Main +3 Smaller Bottom Displays
(reduced screen)

This template displays one large image and three smaller
images horizontally below, and information related to the

images. The template consists of four image displays, and
a base frame with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Main +3 Smaller Bottom Displays] template includes
these parts.
¢ Image Display (x 4) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Screen Display Style

Main +3 Smaller Bottom Displays
(full screen)

This template displays one large image and three smaller
images horizontally below, and information related to those
images using the entire screen. The template consists of
four image displays, and a base frame with parts for
displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Main +4 Smaller Right Displays
(reduced screen)

This template displays one large image and four smaller
images vertically and to the right, and information related
to those images. The template consists of five image
displays, and a base frame with parts for displaying
related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Main +3 Smaller Bottom Displays (full screen)]
template includes these parts.
¢ Image Display (x 4) (Page 6-24)
e Base frame (x 1) (Page 6-27)
» Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 4) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)
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Parts included

The [Main +4 Smaller Right Displays] template includes
these parts.
¢ Image Display (x 5) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 5) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)



Screen Display Style

Main +4 Smaller Right Displays Main +4 Smaller Bottom Displays
(full screen) (reduced screen)
This template displays one large image and four smaller This template displays one large image and four smaller
images vertically and to the right, and information related images horizontally below, and information related to those
to those images using the entire screen. The template images. The template consists of five image displays, and
consists of five image displays, and a base frame with a base frame with parts for displaying related information.

parts for displaying related information.

Changing the settings of a screen display

Changing the settings of a screen display Place the cursor on the screen display to edit, then press
Place the cursor on the screen display to edit, then press the controller No.1 (FUNCTION) button and select [Edit] -
the controller No.1 (FUNCTION) button and select [Edit] - [Properties] from the Screen Editor menu.

[Properties] from the Screen Editor menu.

Parts included

Parts included , _ .
The [Main +4 Smaller Bottom Displays] template includes

The [Main +4 Smaller Right Displays (full screen)] template these parts.
includes these parts. ¢ Image Display (x 5) (Page 6-24)
¢ Image Display (x 5) (Page 6-24) ¢ Base frame (x 1) (Page 6-27)
¢ Base frame (x 1) (Page 6-27) ¢ Basic Parts
¢ Basic Parts - Value (x 6) (Page 6-28)
- Value (x 6) (Page 6-28) - Text (x 7) (Page 6-30)
- Text (x 7) (Page 6-30) e Standard parts
e Standard parts - Program Name (x 1) (Page 6-41)
- Program Name (x 1) (Page 6-41) - Inspection Date (x 1) (Page 6-42)
- Inspection Date (x 1) (Page 6-42) - Inspection Time (x 1) (Page 6-43)
- Inspection Time (x 1) (Page 6-43) - Display Camera & Image Info. (x 5) (Page 6-44)
- Display Camera & Image Info. (x 5) (Page 6-44) - Display Area & Magnification (x 1) (Page 6-45)

- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)

Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)
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Screen Display Style

Main +4 Smaller Bottom Displays
(full screen)

This template displays one large image and four smaller
images horizontally below, and information related to those
images using the entire screen. The template consists of
five image displays, and a base frame with parts for
displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [Main +4 Smaller Bottom Displays (full screen)]
template includes these parts.
¢ Image Display (x 5) (Page 6-24)
e Base frame (x 1) (Page 6-27)
» Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 5) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)
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6-way Equal Split Display
(reduced screen)

This template displays a latticed array of 6 images of the
same size, and information related to those images. The
template consists of six image displays, and a base frame
with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [6-way Equal Split Display (reduced screen)] template
includes the following parts.
¢ Image Display (x 6) (Page 6-24)
e Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 1) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
Unit Details (vision tools) (x 1) (Page 6-47)



Screen Display Style

8-way Equal Split Display
(reduced screen)

This template displays a latticed array of 8 images of the
same size, and information related to those images. The
template consists of eight image displays, and a base
frame with parts for displaying related information.

Changing the settings of a screen display

Place the cursor on the screen display to edit, then press
the controller No.1 (FUNCTION) button and select [Edit] -
[Properties] from the Screen Editor menu.

Parts included

The [4-way Equal Split Display] template includes these
parts.

¢ Image Display (x 8) (Page 6-24)
¢ Base frame (x 1) (Page 6-27)
* Basic Parts
- Value (x 6) (Page 6-28)
- Text (x 7) (Page 6-30)
e Standard parts
- Program Name (x 1) (Page 6-41)
- Inspection Date (x 1) (Page 6-42)
- Inspection Time (x 1) (Page 6-43)
- Display Camera & Image Info. (x 1) (Page 6-44)
- Display Area & Magnification (x 1) (Page 6-45)
Total Status Pass / Fail (x 1) (Page 6-46)
- Unit Details (vision tools) (x 1) (Page 6-47)
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Screen parts

Screen parts

Overview of Display Template
Parts

Screen display parts are modularized elements that are
used to display various information on the controller. Users
can place basic parts such as values, text, and lines on a
base frame (Page 6-27) or page frame (Page 6-28), or
built-in parts such as inspection information and results.
The following 25 screen display parts are available.

Parts that can be placed directly on the display
template

¢ Image Display (Page 6-24)

e Base frame (Page 6-27)

e Page frame (Page 6-28)

Parts that can be placed on a base frame or page frame
* Basic Parts
- Value (Page 6-28)
- Text (Page 6-30)
- Active text (Page 6-31)
- Rectangle (Page 6-34)
- Horizontal line (Page 6-35)
- Vertical line (Page 6-36)
- Point (Page 6-37)
- Circle (Page 6-38)
- Polygon (Page 6-39)
- Table (Page 6-40)
e Standard parts
- Program name (Page 6-41)
- Inspection date (Page 6-42)
- Inspection time (Page 6-43)
- Display Camera & Image Information (Page 6-44)
- Display Area & Image Magnification (Page 6-45)
- Total Status Pass / Fail (Page 6-46)
- Logo Image (BMP) (Page 6-47)
- Unit Details (vision tools) (Page 6-47)
- Unit Details (non-vision tools) (Page 6-49)
- Variable List (Page 6-50)
- Unit Pass / Fail Graphic (Page 6-51)
Unit Result Summary List (Page 6-52)

* New [Polygon] parts cannot be added. It is also not possible to
edit the nodes of existing polygon parts.

e [Unit Details (vision tools)], [Unit Details (non-vision tools)],
[Variable List], and [Unit Result Summary List] parts cannot be
placed in a page frame.

6-24

Image Display

This part adds an area to the display template that
displays the image captured by the camera. Up to 8 image
display parts can be placed on a single screen display.

Camera screen No.
Displays the screen number (0 to 9). To change the
number, select [Edit].

The image display ID must be unique within the same display
screen display.

Startup
Select the image type to display initially for the image
display.

Display Image

Select the type of image to display for the unit in the image

display.

e Captured Image: Displays the current image (image
variable) of the selected unit.

* Registered Image: Displays the registered image of the
selected unit.

* Image Archive: Displays an archived image of the
selected unit. If you selected [Archive Image], specify
which image in the archive to display.

- Image Archive: Specify the image archive (Page 5-20) to
reference (0to 7).

- Image archive offset: Specify the archive count to
reference (0 to 1023).

- Preceding Image No.: If you have set the archive
method to [Series] (Page 5-23), specify the preceding
image number to reference (1 to 512).



Screen parts

If these settings do not match the image archive settings (Page
5-20), an error will occur.

The image displayed will reflect the condition when flow
execution reaches the end unit. If the flowchart overwrites
image data after the controller executes the selected unit,
discrepancies will occur between the displayed image and the
processing result of the executed unit.

During retesting, an image display which shows an archive
image appears black.

When the image memory on the [Resources] menu is close to
100%, it may not be possible to set an archive image.

Live Image Feed

Check this option to display an image from a camera when
the Screen Update setting under Trigger Setting in the
Capture unit is set to [Continuous]. If this option is
unchecked and the Screen Update is set to [Continuous],
the screen will only update with a trigger input.

Continuously updated images are displayed when these
conditions are met:

the image update option for the most recently executed (or
currently executing) capture unit is set to continuous.

the current image variable for the currently selected unit on the
screen is the same as the destination image variable for the
most recently executed (or currently executing) capture unit.
the controller is in trigger wait condition regardless of whether
background capture is enabled/disabled.

Display Settings (zoom on unit)
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Display all units: Check this option to display all units
which can be displayed in the image display.

Units that can be displayed are inspection units, graphics
units, position ajustment units, image operation units, C-Plugin
units, and calibration units.

¢ Area: Specify how to display the region on the image

display.

- Single: Displays only the region for the unit selected
on the controller.

- Selected: Simultaneously displays the regions for the
applicable display units that reference the same
registered image (if [Display Image] on the [Image
Type] tab is set to [Registered Image]), or image
variable (if [Display Image] is set to [Captured Image])
for the unit selected on the controller.

If [Single] is selected for [Area], check marks are
automatically added to [Change] for the units that have
[display] selected.

If a unit that uses a processed image region (Page 3-27) is
not the topmost window when [Show] is set to [Multiple], the
image display will show the raw image regardless of the
image type specified for that unit.

e Zoom: Select whether to specify the zoom setting for

each camera or each unit.
- Camera: Specify the zoom setting for each camera.
- Unit: Specify the zoom setting for each unit.

This setting is fixed to [Camera] if the [Display all units] option
is selected.

e Zoom Settings: The zoom operation varies depending

on the [Location] setting. See "Setting the details for

zoom operation" (Page 6-26) for more details.

This is not displayed when [Zoom] is set to [Unit]. Set

the [Zoom Setting] for each unit under [Select Unit].

- Coordinate: Select the method to display coordinates
when a unit is specified as the target of position
correction.

Before position adjust (default): Displays the
coordinate value before correcting the position of the
inspection region.

After position adjust: Displays the coordinate value
after correcting the inspection region to the reference
position.

- Location
OFF (default): Disables zoom tracking. The image is
displayed at the specified zoom ratio.

Detected point: Zooms to the specified zoom ratio
centered at the result obtained by the position
measurement unit.

Inspection region: Zooms to the specified zoom ratio
centered at the position of the measurement region for
the unit.
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The XY coordinates listed below are the tracking targets
when [Detected point] is selected. For measurements that
detect multiple positions, the tracking target is set on the
primary target or a label specified by an index.

Applicable units Tracking targets

Pattern Search Primary target

Edge Position Primary target

Edge Angle Center position

Defect Grouping OFF Position
Grouping ON Center of gravity

Blob Center of gravity

Grayscale Blob Center of gravity

Profile Position  Circle/Line OFF Position

Circle ON Circle center

Line ON Line center
Profile Defect Defect Pos
On-screen Supports only [Point]
Graphics at the top of the

graphic settings.

Note, if [Detected Point] is set for a unit not listed above, the
measurement region position will be displayed as the primary
target.

Setting the details for zoom operation
Operation varies depending on the [Location] setting.

Conrdimata

Bofurs wosithon adiust

Locatlen

EA ks it

e If turned [OFF]

- Auto Fit: When checked, this option automatically
adjusts the zoom ratio so that the image fits the
image display size on the Screen Editor. (All other
manual settings become disabled.)

- Ratio: Specifies the zoom ratio to use.

-Offset: Set the amount of offset when displaying the
image in the image display.
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* If set to [Detected point]

- Ratio: Specifies the zoom ratio to use.

- Offset: Set the amount of zoom center offset
relative to the detected point.

- All scroll to: Specifies the label to track when
there are multiple detected targets (default:
Primary Target).

* If set to [Inspection region]

- Ratio: Specifies the zoom ratio to use. If set to
[Auto], this option automatically adjusts the long
end of the inspection region (if the region is not a
rectangle, the rectangle surrounding the region)
so that it fits within 90% of the image display.

- Offset: Set the amount of zoom center offset.

» Select Unit: Specify the image display settings for each
unit.

Camera (only when [Zoom] is set to [Camera]):
Displays only the units for the selected camera No.
Unit List: Select the unit ID display order.

Unit ID Ascending: Sort in ascending order of unit
IDs.

Unit ID Descending: Sort in descending order of unit
IDs.

Camera No. Ascending (only when [Zoom] is set to
[Unit]): Sort in ascending order of camera No.
Camera No. Descending (only when [Zoom] is set to
[Unit]): Sort in descending order of camera No.
Display: Place a check in this option to display the unit
information in the image display for the set unit.
Change: Place a check in this option to make the unit
information selectable on the image display from the
console.

Startup: Place a check in this option to display the unit
when the inspection program is loaded.

Unit ID: Displays the unit ID.

Unit Name: Displays the unit name.

Camera No.: Displays the camera number referenced
by the unit.

Image Type: Select whether to display Raw Image1 or
Raw Image2 when both raw images are selected when
an Image Processing unit (Page 4-286) or C Plug-In
unit is executed. Select either [Source 1] (default) or
[Source 2].
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* [Display] and [Change] are enabled and cannot be
disabled if the [Display all units] option is enabled. [Image
Type] is also fixed at [Source 1]. (To select [Source 2],
remove the check.)

¢ You can specify up to 64 units to display.

¢ To display the resultant image from an operation, set the
image type to either [Processed 1 (Gray)], [Processed 2
(Filtered)], or [Contrast].

e Zoom settings cannot be made when none of the valid
units have a check mark.

¢ |f the [Zoom] option is set to [Camera], the same settings
will be applied to all units that reference the same camera
number, except for the selectability and startup settings.

* |f the [Display all units] option is not checked, the
maximum number of units that can be selected for display
is 64.

Parameters

[ Pracossod 1 thravd
[ Procussed 2 (F 1itarad)

[ Eonmtrast
[ [ o |
] I

¢ Name: Enter the name of the image display. This name
appears in the Select Screen Display menu.

* Position: Specify the position for displaying the image
with the top left coordinate (X: 0 to 974, Y. 0 to 718).

¢ Size: Specify the image size (width: 50 to 1024, height:
50 to 768).

¢ Image Type: For each display type, specify whether the
display type should be selectable. Check the box to
make that type selectable.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.

Base frame

This part adds a base frame to the display template. The
Screen Browser shows and organizes parts such as
values, various graphic shapes, and judgment results
grouped under a base frame.

¢ A display template can have only one base frame.

¢ Unlike the page frame (Page 6-28), parts placed on the

base frame appear on the screen at all times regardless
of the page selected.

2 Base Frawe SFEENSETS

[nanad

Siow A (e tlale k) o

There are no setting items for the Screen Editor on the controller.
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Page frame

This part adds a page frame to the display template. The
Screen Browser shows and organizes parts such as
values, various graphic shapes, and judgment results
grouped under a page frame.

e A screen display can have up to 99 page frames.

* Parts laid out on a page frame support page switching.
By using page frames with the base frame (Page 6-27),
designers can control the display parts that should
appear at all times and those that should appear only
when the user switches to that page.

Fass Fraws NEEURISIT)

[nonat il
AL D dla ez sy

m
[A Furetional it

By selecting [Edit Page Frame] - [Properties], you can
change the following page frame settings.

Name
Enter the name of the page frame.
This name appears in the Select Screen Display menu.

Page No.
Specify the display page ID for the page frame (1 to 99).

The page ID must be unique within the same screen display.

Switch Targets
Remove the check to exclude this page from page
switching on the console.

E_?ﬂ is displayed when the page frame is set as the startup image.

is displayed when the page frame is selectable and is
displayed when it is not selectable. is displayed when there
is an error in the page frame settings.
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Basic Parts

These parts can be placed directly on the frame of the

display template.

¢ The maximum number of parts, including standard parts
(Page 6-41) that can be placed on a single frame is 500.

e The maximum number of parts that can be placed on a
single screen display is 4000, excluding the frame.

e The maximum number of parts that can be placed in a
single inspection program is 60000, excluding the
frame.

Value

This part is used to display measurements and variables
as numeric values.

Halus

Pass ¢ il Bazleer e

Value
Specify the item to display as a value (variable, setting
parameter, or result data).

Auto

If the [Value] field is set to a setting parameter or results
data, the judge value and number of digits will be set
automatically according to the value.

Reference

All other values will be displayed as a 7-digit integer and to 3
decimal places.

Pass / Fail Reference

If you specified to change the value displayed based on
the results, specify the threshold value (variable, setting
parameter, or results data) for changing the display. If the
first decimal place rounds to 0, the result is OK. Otherwise
the value is NG.

No. Digits
Specify the number of digits to display as 1 to 10 digits for
the integer portion and 0 to 6 digits for the decimal portion.
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Font Size
Select the display size for the value from 12, 16, 24, 32, or
48 dots (default: 12 dots).

Parameters

¢ Link to image display: The setting parameter or results

data specified for the [Value] (Page 6-28) and [Pass /
Fail Ref.] (Page 6-28) can be linked with the image
shown in the image display (Page 6-24). If the image
display is set to show an archived image, the displayed

A4
Masition H| 0382 ¥| 003
Tass (03 Valus | calar
outline [ color
Fail thr Valus ] Coler
outline [ color
[nvart schea |oFF w
utline | -
[ Zors sunnression
[ +- prefin
] Hide mhen skinned hLffie
Link to ivaas disnlaw

Salocted disnlay |

Position: Specify the top left coordinate of the position

to display the value (-9999 to 9999 for both X and Y).

Pass (OK): Select the color of the value and the outline

for it when the judgment is OK or if no judge value is

specified.

- Color: To change the value color, select [Color].

- Outline Color: To change the value outline color,
select [Color].

Fail (NG): Select the color of the value and the outline

for the value when the judgment is NG.

- Color: To change the value color, select [Color].

- Outline Color: To change the value outline color,
select [Color].

Invert scheme: Select whether to display the value with

the colors inverted.

- ON: Invert the colors.

- OFF (default): Does not invert the colors.

Outline: Select whether you want to draw an outline

around the value.

- ON (default): Displays the value with an outline.

- OFF: Does not display the value with an outline.

Zero Suppress: Remove the check to display the value

with leading zeros. For example, when the number of

integer digits is set to 5 and the value is 500, "00500" will

be displayed when zero suppression is disabled, and

"500" will be displayed when zero suppression is

enabled.

+/- Prefix: Place a check in this option to show the "+"

symbol before a positive value.

Hide when skipped: Place a check in this option to

display the value only when the controller executes the

unit for the setting parameter or results data specified in

[Value] (Page 6-28) and [Pass / Fail Ref.] (Page 6-28).

value will be the results data for the archived image. (For

any other shown image, the latest value will be

displayed.)

- None: Displays the latest results, independent of the
image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- ID: Always displays the result associated with the
displayed image on the specified image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

e |f [Invert scheme] is [ON], [Outline] will be fixed to [OFF].

¢ |falink is set to a image display that is set to display an
archived image which does not have any results data, no value
will be displayed.

¢ Asetting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Text

This part is used to display a text string.

Strina:  Pass (0K}

flrim:  Lail [(HE)

Iass / Fail RBefarence

L
i [1rdol =

Sattime

Text

» Pass (OK): Specify the text to display when the
judgment is OK or if no pass/fail reference is specified.

¢ Fail (NG): Specify the text to display when the judgment
is NG.

Pass / Fail Reference

Change the text displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Font Size
Select the display size for the text from 12, 16, 24, 32, or 48
dots (default: 12 dots).
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Parameters

Position H| 0306 ¥| 029

Dass (0K} Calor | calar

outline [l coler

Fail MG} Golor [l Color

mutline [l Coler

Invart schava |OFF -

Dutline | -
] Hide mhen skinned
Link to ivase disnlav

Salacted disnlay  w

| o |
[+ DT T

¢ Position: Specify the top left coordinate of the position

to display the text (-9999 to 9999 for both X and ).

* Pass (OK): Select the color of the text and the outline for

the text when the judgment is OK or if no judge value is

specified.

- Color: To change the text color, select [Color].

- Outline Color: To change the text outline color, select
[Color].

¢ Fail (NG): Select the color of the text and the outline for

the text when the judgment is NG.

- Color: To change the text color, select [Color].

- Outline Color: To change the text outline color, select
[Color].

¢ Invert scheme: Select whether to display the text with

the colors inverted.
- ON: Invert the colors.
- OFF (default): Does not invert the colors.

¢ Outline: Select whether you want to draw an outline

around the text.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.

¢ Hide when skipped: Place a check in this option to

display the value only when the controller executes the
unit for the setting parameter or results data specified in
[Pass / Fail Ref.] (Page 6-30).
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¢ Link to image display: The setting parameter or results Active Text
data specified for the [Pass / Fail Ref.] (Page 6-30) can

be linked with the image shown in the image display In addition to information such as measurement value and

(Page 6-24). If the image display is set to show an judgment results, this part is used to display user-defined

archived image, the displayed text will be linked to the text (active text) linked to measurement results.

results data for the archived image. (For any other Up to 512 combinations of values and text can be

shown image, the display is linked to the latest result.) managed in up to 64 tables. This function is useful when

- None: Background color always matches the latest switching between multiple display messages depending
result, independent of the image display. on the measurement result.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplayID: Permanently links the background
color to the result of the displayed image on the
specified image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

¢ [f [Invert scheme] is [ON, [Outline] will be fixed to [OFF].

¢ |[f the link is set to a image display that has been set to an
archived image with no results logging data, the text will always

Rafarance

be the text set for [Pass (OK)]. Value

» A setting error will occur if the specified image display does not Specify the item to display as a value (variable, setting
exist on the display template. parameter, or result data).

Draw

Table No./name

Change to Draw mode and adjust the part position. See Select a table to be used from the predefined tables.

"Editing the placement position of a part (Draw mode)"

(Page 6-6) for more details. Table Setting
Show the [Table List] menu for editing a table which stores
the different strings of text and associated displaying
conditions. See "Creating the active text table" (Page 6-32)
for more details.

Font Size
Select the display size for the value from 12, 16, 24, 32, or
48 dots (default: 12 dots).
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Parameters

Position H| 0307 ¥| 02
] Hide mhen skinned
Link to ivase disnlav

selacted disnlay  w |

| o |
[+ DT T

¢ Position: Specify the top left coordinate of the position
to display the value (-9999 to 9999 for both X and Y).

* Hide when skipped: Place a check in this option to
display the text only when the controller executes the
unit for the setting parameter or results data specified in
[Value] (Page 6-31).

* Link to image display: The setting parameter or results
data specified for the [Value] (Page 6-31) can be linked
with the image shown in the image display (Page 6-24).
If the image display is set to show an archived image,
the displayed text will be linked to the results data for the
archived image. (For any other shown image, the
display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

* Ifalink is set to a image display that is set to display an
archived image which does not have any results data, no value
will be displayed.

* A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Creating the active text table

In the [Table List] menu, you can edit tables which store
the different strings of text and associated displaying
conditions.

1 On the Active Text tab, select [Table List].
The [Table List] menu appears.

Ho. [tews 07 512
B [l

[ >

Table settinn | [T

2 Select the line of the table No. to edit and then
select [Table Setting].
The [Table Text Listing] menu of the selected table

appears.
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3 select [Add].
The [Display Condition] menu appears.
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4 Edit the conditions for text display.

Text

Enter the text (up to 64 1-byte characters or 32 2-byte
characters) that you want to display when the
conditions are met.

Lower limit

Choose [Enable] and then set the lower limit for the
measurement value, at or above which the text will be
displayed.

Upper limit

Choose [Enable] and then set the upper limit for the
measurement value, at or below which the text will be
displayed.

When the reference value is within the upper and lower limit
of a certain Item No., the text specified for that Item No. will
be displayed. For example, if ltem No.1 has an upper limit of
10 and a lower limit of 1, a reference value of 5 will display
the text for that condition. If ltem No.2 has an upper limit of
20 and a lower limit of 11, it will only display the text for Item
No.2 if a reference value between 11 and 20 is found.
Character color

Select the color of the text.

Outline Color
Select the color of the outline for the text.

The [Outline Color] option is only enabled if [Outline] is set to
[ON].

Color Invert

Select whether to display the value with the color
inverted.

» OFF (default): Does not invert the colors.

e ON: Inverts the colors.

Cannot be specified.

Select whether you want to draw an outline around the
value.

* OFF: Does not display the text with an outline.
* ON (default): Displays the text with an outline.

If [Invert scheme] is [ON], [Outline] will be fixed to [OFF].

Click [OK].
A new display condition will be added to the bottom of
the list on the Table Setting screen.

Edit the table details as required.

+ Table Name: Enter a table name (up to 64 1-byte
characters or 32 2-byte characters).

¢ All: Select all conditions.

¢ Invert: Invert the current checkmark selections.

* Delete: Delete the selected text display condition.

¢ Move Up: Move the selected condition up one line.

* Move Down: Move the selected condition down one line.

When editing is complete, select [OK].

The changed made to the [Table Text Listing] are
reflected and the display returns to the [Table List]
menu

To edit other tables, repeat steps 2 to 7.

When the editing of all tables is complete, select
[Close].
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Rectangle

This part is used to display a rectangle.

Pass ¢ Fail Refarance

Pass / Fail Reference

Change the rectangle displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the rectangle lines from 1 to 999
(default: 1).

Fill

Select whether to fill the rectangle.

e ON: The rectangle is filled.

e OFF (default): Only the outline of the rectangle is
displayed.

Parameters

Position | 0370 ¥ | 02
Pass (0K} Restansls | Color
Fail MG} Rectansls Il Color
Size Nidth | oo
Haisht L

] Hide mhen skinned
Link to iwage disnlav
Selacted disnlay

-l

[ o |
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* Position: Specify the top left coordinate of the position
to display the rectangle (-9999 to 9999 for both X and
Y).

¢ Pass (OK): Select the color of the rectangle when the
judgment is OK or if no judge value is specified.

* Fail (NG): Select the color of the rectangle when the
judgment is NG.

* Size: Specify the width and height of the rectangle from
1 to 9999 (defaults: 60 (width), 30 (height)).
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* Hide when skipped: Place a check in this option to
display the rectangle only when the controller executes
the unit for the setting parameter or results data
specified in [Pass / Fail Ref.] (Page 6-34).

* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-34) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplayID: Permanently links the background
color to the result of the displayed image on the
specified image display.

e Ifthe link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Horizontal Line

This part is used to display a horizontal line.

P'ass £ Fail Refarance

Pass / Fail Reference

Change the horizontal line displayed based on a value like
a variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the horizontal line from 1 to 999
(default: 1).

Parameters

Pesition ¥
lass (0K} Line
Fail (H§* Line
Divisions
0ffeat

Maior Dntarval Gnisls? |
Vartical lsnath | 150
Vinor [nterval Dnisls? | o
Vartical lanath | 120
] Hide mhen skinned

Link to ivaaa disnlaw
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* Y Coordinate: Specify the horizontal line Y coordinate

from -9999 to 9999.

¢ Pass (OK): Select the color of the horizontal line when
the judgment is OK or if no judge value is specified.

* Fail (NG): Select the color of the horizontal line when the
judgment is NG.

* Scale: Select whether to show a scale on the line when

a horizontal line is drawn.

- ON: Show the scale. Adjust the settings for [offset],
[interval(1/2)], and [Length (1//2)] to display the
required scale.

- OFF (default): Do not show the scale.

» Offset: Specify the offset distance from the left side of

the screen from 0 to 999 (default: 0).

* Maijor interval (pixels): Specify the major interval
(pixels) on Scale (1) from 0 to 999 (default value: 50).

* Horizontal length (1): Specify the length of the marks
on the scale (1) from 0 to 999 (default value: 50).

* Minor interval (pixels): Specify the minor interval
(pixels) on the scale (2) from 0 to 999 (default value: 10).

* Horizontal length (2): Specify the length of the marks
on the scale (2) from 0 to 999 (default value: 20).

* Hide when skipped: Place a check in this option to
display the horizontal line only when the controller
executes the unit for the setting parameter or results
data specified in [Pass / Fail Ref.] (Page 6-35).

* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-35) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

* No scale will be shown even if the hide/show option is set to
[ON] if both [Interval (1/2)] and [Length (1/2)] are set to 0.

¢ |fthe link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

¢ A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Vertical line

This part is used to display a vertical line.

Pass ¢ Fail Refarance

Pass / Fail Reference

Change the vertical line displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the vertical line from 1 to 999 (default:

1).

Parameters

Position
Iass (0K} Ling
Fail [H&} Ling
Divisions
Offet

Uaior [nterval tnizslsd | 150
Horizontal lenath | 150
Vinor [nterval [nizsls) | o
Horizontal lanath | 20
] Hide mhen skinned

Link to iwaga disnlau

Solocted disnlay |

* X Coordinate: Specify the horizontal line Y coordinate

from -9999 to 9999.

e Pass (OK): Select the color of the vertical line when the
judgment is OK or if no judge value is specified.

* Fail (NG): Select the color of the vertical line when the
judgment is NG.

* Scale: Select whether to show a scale on the line when

a vertical line is drawn.

- ON: Show the scale. Adjust the settings for [offset],
[interval(1/2)], and [Length (1//2)] to display the
required scale.

- OFF (default): Do not show the scale.

» Offset: Specify the offset distance from the top of the

screen from 0 to 999 (default: 0).
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* Major interval (pixels): Specify the major interval
(pixels) on the scale (1) from 0 to 999 (default value: 50).

* Horizontal length (1): Specify the length of the marks
on the scale (1) from 0 to 999 (default value: 50).

* Minor interval (pixels): Specify the minor interval
(pixels) on the scale (2) from 0 to 999 (default value: 10).

* Horizontal length (2): Specify the length of the marks
on the scale (2) from 0 to 999 (default value: 20).

* Hide when skipped: Place a check in this option to
display the vertical line only when the controller
executes the unit for the setting parameter or results
data specified in [Pass / Fail Ref.] (Page 6-36).

* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-36) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

* No scale will be shown even if the hide/show option is set to
[ON] if both [Interval (1/2)] and [Length (1/2)] are set to 0.

e |[fthe link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Point

This part is used to display a point.

P'ass £ Fail Refarance

Rl
Tyl

Pass / Fail Reference

Change the point displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the lines that compose the point from 1
to 999 (default: 1).

Length
Specify the length of the lines that compose the point from
110 999 (default: 21).

Parameters

Position H| 0400 ¥| 0300

Dass (0K Daint | color |

Fail thG: Peint [l Color |

[] Hide mhen skinned

Link to ivage disnlay
salucted disnlay |

[ e |
O v [ coeel |

¢ Center: Specify the X and Y center coordinates of the
point from -9999 to 9999.

* Pass (OK): Select the color of the point when the
judgment is OK or if no judge value is specified.

¢ Fail (NG): Select the color of the point when the
judgment is NG.

¢ Hide when skipped: Place a check in this option to
display the point only when the controller executes the
unit for the setting parameter or results data specified in
[Pass / Fail Ref.] (Page 6-36).

¢ Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-37) can
be linked with the image shown in the image display

(Page 6-24). If the image display is set to show an

archived image, the displayed color will be linked to the

results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

¢ If the link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

¢ A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.

6-37

(101p3 usal2s) suaalas Aejdsiq J9jj0413u0) Bunearn



Screen parts

Circle

This part is used to display a circle.

Pass ¢ Fail Refarance

Pass / Fail Reference

Change the circle displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the circle line from 1 to 999 (default:

1).

Fill
Select whether to fill the circle.
¢ ON: The circle is filled.

e OFF (default): Only the outline of the circle is displayed.

Parameters

Ik

Position H| 0400 ¥ | 0300
Dass (0K} Cirels | colar |
Fail oG} Circls [l Color
Radius (nizels? | o0
[] Hida mhen skipned
Link to iwase disnlav
Selected disnlay

|

[ oo |
(T T

e Center: Specify the X and Y center coordinates of the
circle from -9999 to 9999.

* Pass (OK): Select the color of the circle when the
judgment is OK or if no judge value is specified.

¢ Fail (NG): Select the color of the circle when the
judgment is NG.

* Radius: Specify the radius of the circle from 0 to 9999
(default value: 50).
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* Hide when skipped: Place a check in this option to
display the circle only when the controller executes the
unit for the setting parameter or results data specified in
[Pass / Fail Ref.] (Page 6-38).

* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-38) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

e Ifthe link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Polygon

This part is used to display a polygon.

Mass £ Fail Reference

Polygons can only be added with VisionEditor.

Pass / Fail Reference

Change the polygon displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width
Specify the width of the polygon lines from 1 to 999
(default: 1).

Fill

Select whether to fill the polygon.

* ON: The polygon is filled.

* OFF (default): Only the outline of the polygon is
displayed.

Nodes
Display the coordinates of each node in the polygon.

11

[
[
(LIRS
[E1L

Nodes cannot be edited with the controller.

Parameters

L)

Masition H| 029 ¥| 092
Dass (0K} Palvain | calor |
Fail iy Dolvaon [ Color |
] Hide mhen skinned
Link to iwaae disnlav
Salocted disnlay |

[ I e

¢ Position: Specify the top left coordinate of the position
to display the polygon (-9999 to 9999 for both X and Y).

* Pass (OK): Select the color of the polygon when the
judgment is OK or if no judge value is specified.

¢ Fail (NG): Select the color of the polygon when the
judgment is NG.

* Hide when skipped: Place a check in this option to
display the polygon only when the controller executes
the unit for the setting parameter or results data
specified in [Pass / Fail Ref.] (Page 6-39).

* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-39) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)
- None: Background color always matches the latest

result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplayID: Permanently links the background
color to the result of the displayed image on the
specified image display.

* If the link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

* A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Screen parts

Table

This part is used to display tables.

Pass ¢ Fail Refarance

Pass / Fail Reference

Change the table of lines displayed based on a value like a
variable, setting parameter, or results data. If the first
decimal place rounds to 0, the result is OK. Otherwise the
value is NG.

Width

Specify the width of the table lines from 1 to 999 (default: 1).

Divisions
Specify the number of cells in the table by row and column
from 1 to 100 (default: 2 for both width and height).

Parameters

Position #| 030 ¥ | 020

Pass (0K} Tabls | Calar

Fail tG} Table [l Color

Size Nidth | ma
Haisht | o

] Hide mhen skinned

Link to iwage disnlav

Selacted disnlay  w |

* Position: Specify the top left coordinate of the position
to display the table (-9999 to 9999 for both X and Y).

¢ Pass (OK): Select the color of the table when the
judgment is OK or if no judge value is specified.

* Fail (NG): Select the color of the table when the
judgment is NG.

¢ Size: Specify the overall width and height of the table from 1
to 9999 (defaults: 120 (width), 60 (height)).

* Hide when skipped: Place a check in this option to
display the table only when the controller executes the
unit for the setting parameter or results data specified in
[Pass / Fail Ref.] (Page 6-40).
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* Link to image display: The setting parameter or results
data specified for the [Pass / Fail Ref.] (Page 6-40) can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed color will be linked to the
results data for the archived image. (For any other
shown image, the display is linked to the latest result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result associated with
the displayed image on the image display that is
selected on the controller.

- Image DisplaylD: Permanently links the background
color to the result of the displayed image on the
specified image display.

* Ifthe link is set to a image display that has been set to an
archived image with no results logging data, the line will always
be drawn in the color set for [Pass (OK)].

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Standard parts

These parts can be placed directly on the frame of the

display template. (Some parts can only be placed on the

base frame.)

¢ The maximum number of parts, including basic parts
(Page 6-28) that can be placed on a single frame is 500.

¢ The maximum number of parts that can be placed on a
single screen display is 4000, excluding the frame.

¢ The maximum number of parts that can be placed in a
single inspection program is 60000, excluding the
frame.

Program Name

This part is used to display the program name.

Frouran Ko

Font Size
Select the display size for the program name from 12, 16,
24, 32, or 48 dots (default: 12 dots).

Parameters

3

Position #| 0352 ¥| 020
Color Tent || color

outline | Cotor
Invart schews |0FF -
utling | -

| o |
(2 T T

At | T

¢ Position: Specify the top left coordinate of the position
to display the program name (-9999 to 9999 for both X
andY).
¢ Color: Select the color to display the program name and
outline.
- Text: To change the program name color, select
[Color].

- Outline Color: To change the program name outline
color, select [Color].
¢ Invert scheme: Select whether to display the program
name with the color inverted.
- ON: Inverts the colors.
- OFF (default): Does not invert the colors.
¢ Qutline: Select whether you want to draw an outline
around the program name.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.

If [Invert scheme] is [ON, [Outline] will be fixed to [OFF].

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Screen parts

Inspection Date

This part is used to display the date when the flowchart-
based inspection started.

.Referencer:

This is the timing at which the first capture unit in the flowchart
starts capturing.

Font Size
Select the display size for the inspection date from 12, 16,
24, 32, or 48 dots (default: 12 dots).

Parameters

Position H| 0364 ¥| 029
Color Tant || totor

outline [| coter

Invart schave |oFF -
Dut] ine | -
Link to ivage disnlay

Solocted disnlay  w |

[ oo |
(T T

¢ Position: Specify the top left coordinate of the position
to display the inspection date (-9999 to 9999 for both X
andY).
e Color: Select the color to display the date and outline.
- Text: To change the inspection date color, select
[Color].
- Outline Color: To change the inspection date outline
color, select [Color].
¢ Invert scheme: Select whether to display the inspection
date with the color inverted.
- ON: Inverts the colors.
- OFF (default): Does not invert the colors.
¢ Outline: Select whether you want to draw an outline
around the inspection date.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.
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* Link to image display: The date can be linked with the
image shown in the image display (Page 6-24). If the
image display is set to show an archived image, the
displayed value will be the inspection starting date for
the archived image. (For any other displayed image, the
value shown will be the most recent inspection starting
date.)

- None: Displays the most recent inspection starting
date, independent of the image display.

- Selected display: Displays the inspection starting
date associated with the displayed image on the
image display that is selected on the controller.

- ID: Always displays the inspection start date
associated with the displayed image on the specified
image display.

> Note |

e |[f [Invert scheme] is [ON, [Outline] will be fixed to [OFF].

e |fthe link is set to an image display that has been set to an
image archive with no results logging data, the date will appear
as "--.--.--".

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Inspection Time

This part is used to display the time when the flowchart-
based inspection started.

This is the timing at which the first capture unit in the flowchart
starts capturing.

Font Size

Select the display size for the inspection time from 12, 16,

24, 32, or 48 dots (default: 12 dots).

Parameters

Position H| 0369 ¥| 0203
Color Taut || cotor

outline | cotor

Invart schewa |0FF w
Dutling | -
Link to ivage disnlav

salucted disnlay |

=N
(| T T

¢ Position: Specify the top left coordinate of the position
to display the inspection time (-9999 to 9999 for both X
andY).
¢ Color: Select the color to display the time and outline.
- Text: To change the inspection time color, select
[Color].
- Outline Color: To change the inspection time outline
color, select [Color].

¢ Invert scheme: Select whether to display the inspection

date with the color inverted.
- ON: Inverts the colors.
- OFF (default): Does not invert the colors.
¢ Outline: Select whether you want to draw an outline
around the inspection date.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.

¢ Link to image display: The time can be linked with the

image shown in the image display (Page 6-24). If the

image display is set to show an archived image, the

displayed value will be the inspection starting time for
the archived image. (For any other displayed image, the
value shown will be the most recent inspection starting
time.)

- None: Displays the most recent inspection start time,
independent of the image display.

- Selected display: Displays the inspection start time
associated with the displayed image on the image
display that is selected on the controller.

- ID: Always displays the inspection start time
associated with the displayed image on the specified
image display.

If [Invert scheme] is [ON, [Outline] will be fixed to [OFF].

If the link is set to an image display that has been set to an
image archive with no results logging data, the date will appear
as "--i----"

A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Screen parts

Image Display Information

This part is used to display information about the screen,
such as the camera icon, image type, display image, and
associated units.

Bt Ly Comara & lnagn Infa.
Camern lcon

Inars T

Inaos Sourco

it Mo / Masa)

.Referencer:

It is not possible to set all settings on the [Display Camera &
Image Info.] tab to [Hide].

Camera Icon

Select whether to display the camera icon.

¢ Display (default): Displays the camera icon.
e Hide: Hides the camera icon.

Display image type

Select whether to display the image type.

* Display (default): Displays the image type.
* Hide: Hides the image type.

Display Image

Select whether to display the display image.

* Display (default): Displays the display image.
¢ Hide: Hides the display image.

Units

Select whether to display the unit ID and name.

* Display (default): Displays the unit ID and name.
* Hide: Hides the unit ID and name.
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Parameters

Positien K| 03
Caler leut
Dt | v

ot line
Link to imme display
[Selocted dimly |

¢ Position: Specify the top left coordinate of the position
to display the image information (-9999 to 9999 for both
Xand).
* Color: Select the color to display the image information
and outline.
- Text: To change the image information color, select
[Color].
- Outline Color: To change the image information
outline color, select [Color].
* QOutline: Select whether to draw an outline around the
image information.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.
¢ Link to image display: The contents of the image
information to display can be linked with the image
displayed in the image display (Page 6-24).
- Selected display: Displays the image information for
the image display that is selected on the controller.
- ID: Always displays the image information for the
specified image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

* A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Zoom Information

This part is used to display zoom information.

Granhic
Zoow & Ratio

It is not possible to set all settings on the [Display Area &
Magnification] tab to [Hide].

Top Left, Bottom Right Position

Select whether to display the coordinates.

* Display (default): Displays the coordinates.
¢ Hide: Hides the coordinates.

Overview Image

Select whether to display the capture range of the camera
and an overview image of the current display area.

* Display (default): Displays the graphic.

¢ Hide: Hides the overview image.

Zoom % Ratio

Select whether to display the zoom ratio.

» Display (default): Displays the zoom ratio.
¢ Hide: Hides the zoom ratio.

Parameters

[ETE |
Tent || color
outline | Coter
Dutling | -
Link to ivase disnlav

salucted disnlay |

1243

[ e |
I v | coeel |

¢ Position: Specify the top left coordinate of the position
to display the zoom information (-9999 to 9999 for both
Xand).
* Color: Select the color to display the zoom information
and outline.
- Text: To change the zoom information color, select
[Color].
- Outline Color: To change the zoom information outline
color, select [Color].
¢ Outline: Select whether you want to draw an outline
around the zoom information.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.
¢ Link to image display: The contents of the zoom
information to display can be linked with the image
displayed in the image display (Page 6-24).
- Selected display: Displays the zoom information for
the image display that is selected on the controller.
- ID: Always displays the zoom information for the
specified image display.

e The [Outline Color] option is only enabled if [Outline] is set to
[ON].

* A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Screen parts

Total Status Pass/Fail

This part is used to display the OK or NG status.

Pass ¢ Fail Refarance
L=

Settires
R ¢ [ ot |

Pass / Fail Reference

Change the OK/NG display based on a value like a
variable, setting parameter, or results data (default:
%JgAll). If the first decimal place rounds to 0, the result is
OK. Otherwise the value is NG.

Parameters

Position | 0360 ¥| 4
[] Hide mhen skinned
Link to ivase disnlav

solacted disnlay  w |

| o |
(- T T

¢ Position: Specify the top left coordinate of the position
to display the total status (-9999 to 9999 for both X and
Y).

¢ Hide when skipped: Place a check in this option to
display the total status only when the controller executes
the unit for the setting parameter or results data
specified in [Pass / Fail Ref.] (Page 6-46).
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* Link to image display: The total status Pass/ Fail can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the Pass / Fail status display will be
linked to the results data for the archived image. (For
any other shown image, the display is linked to the latest
result.)

- None: Background color always matches the latest
result, independent of the image display.

- Selected display: Displays the result of the displayed
image on the image display that is selected on the
controller.

- Image DisplayID: Permanently links the background
color to the result of the displayed image on the
specified image display.

e |fthe link is set to an image display that has been set to an
image archive with no results logging data, no result data will
be displayed.

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.



Screen parts

Logo Image (BMP)

This part is used to display any user-specified bitmap
image file. This allows users to display a custom logo
image on the controller screen.

Position H| 0350 ¥| 0250
BUP file tations
il

Logo file specifications

To display a custom logo image, save the image as a file

that meets these specifications:

¢ Image file type: 24-bit color bitmap

* Image Size: The image must have a width resolution that
is in a multiple of 8. For 800 x 600 display resolution, the
maximum logo size is 800 x 600. For 1024 x 768 display
resolution, the maximum logo size is 1024 x 768.

¢ Image filename: Logo2.bmp

e Location of image file: SD1:/xg/setting/

To allow the background to be visible through the logo image, set
the background color to R: 254, G: 1, B: 152.

Position
Specify the top left coordinate of the position to display the
logo (-9999 to 9999 for both X and Y).

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.

Unit Results of Inspection Units

This part is used to display the unit results of inspection

units.

* |n addition to displaying the inspection results
(measurement values and tolerances) for inspection
units selected at the controller, this part can also display
the unit ID, unit name, unit type, and execution time.

¢ Some units may support page switching to allow them to
display individual results.

it Details

Privary Taraet [nfo. Disnlayw

Mags £ Fail Condition  Disnlavw
Individual Tarast [nfo. Disnlavw
sort Results |Tarosts -

Sl | ina:

[ e |
[+ T T

The Unit Result of Inspection Units part can not be placed on a
page frame. The Unit Result of Non-inspection Units part can not
be placed on a page frame.

Primary Target Information

Select whether to display the result of the primary target.
¢ ON (default): Displays the result of the primary target.
¢ OFF: Hides the result of the primary target.

Pass / Fail Condition

Select whether to display the limits.
¢ ON (default): Displays the limits.
¢ OFF: Hides the limits.

Individual Target Information

Select whether to display the individual results.
¢ ON (default): Displays the individual results.
e OFF: Hides the individual results.

Sort Results

Select the method for sorting the display of unit results of
inspection units.

¢ Items: Sorts by result items.

¢ Labels (default): Sorts by labels.
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Parameters

g ¥ o
Skinned unit Text | calar
tutline JJll coler
Pass (0K} Text | color
tutline JJll Cotor
Fail t6  Text [l Color
nutline [l Color
Dutline | -~
Link to ivase disnlav

selacted disnlay  w |

| o |
(- T T

Position: Specify the top left coordinate of the position

to display the unit results (-9999 to 9999 for both X and

Y).

Skipped unit: Select the color to display the inspection

unit result and outline under normal conditions (when

the unit is not executed, or the judgment result has not

been finalized yet).

- Text: To change the unit result (vision unit) color, select
[Color].

- Outline Color: To change the unit result (vision unit)
outline color, select [Color].

Pass (OK): Select the color of the unit result (vision unit)

and outline when judgment is OK.

- Text: To change the unit result (vision unit) color, select
[Color].

- Outline Color: To change the unit result (vision unit)
outline color, select [Color].

Fail (NG): Select the color of the unit result (vision unit)

and outline when judgment is NG.

- Text: To change the unit result (vision unit) color, select
[Color].

- Outline Color: To change the unit result (vision unit)
outline color, select [Color].

Outline: Select whether you want to draw an outline

around the unit result.

- ON (default): Displays the value with an outline.

- OFF: Does not display the value with an outline.
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* Link to image display: The measurement results can
be linked with the image shown in the image display
(Page 6-24). If the image display is set to show an
archived image, the displayed value will be the results
data for the archived image. (For any other displayed
image, the latest value will be shown.)

- Selected display: Displays the inspection result
associated with the displayed image on the image
display that is selected on the controller.

- ID: Always displays the inspection result associated
with the displayed image on the specified image
display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

e Ifalinkis set to an image display that is set to display an image
archive which does not have any results data, no result data will
be displayed.

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Unit Results of Non-inspection Units

This part is used to display a list of the unit results of non-

inspection units.

* |t can display various information about non-vision units
from the start unit to the last end unit in the flowchart,
such as unit ID, unit name, unit type, execution time, and
various individual results.

* The list is displayed in ascending order of the unit ID.

Pass # Fail Condition  Disnlavw

Sel | inz

This part supports page switching when there are multiple units.
The Unit Result of Non-inspection Units part can not be placed on
a page frame.

Pass / Fail Condition

Select whether to display the tolerance.
¢ ON (default): Displays the tolerance.
¢ OFF: Hides the tolerance.

Parameters

Tosition | 0086 ¥| 0au4

Skinned unit Taat | Calar
nutline [l Color

Pass (0K} Test | Calor
outline [l _Coler

Fail tr  Teat [l Color
outline [l Color

Dutling | -

Link to ivage disnlay

salucted disnlay |

=N
(| T T

* Position: Specify the top left coordinate of the position
to display the results from non-vision units (-9999 to
9999 for both X and Y).

» Skipped unit: Select the color to display the unit result
(non-vision units) and outline under normal conditions
(when the unit is not executed, or the judgment result
has not been finalized yet).

- Text: To change the result (non-vision units) color,
select [Color].

- Outline Color: To change the result (non-vision units)
outline color, select [Color].

* Pass (OK): Select the color of the unit results (non-vision
units) and outline when the judgment is OK.

- Text: To change the result (non-vision units) color,
select [Color].

- Outline Color: To change the result (non-vision units)
outline color, select [Color].

* Fail (NG): Select the color of the unit results (non-vision
units) and outline when the judgment is NG.

- Text: To change the result (non-vision units) color,
select [Color].

- Outline Color: To change the result (non-vision units)
outline color, select [Color].

¢ Outline: Select whether you want to draw an outline
around the unit result (non-vision units).

- ON (default): Displays the value with an outline.

- OFF: Does not display the value with an outline.

¢ Link to image display: The measurement results (non-
vision units) can be linked with the image shown in the
image display (Page 6-24). If the image display is set to
show an archived image, the displayed value will be the
results data for the archived image. (For any other
displayed image, the latest value will be shown.)

- None: Displays the latest results (non-vision units),
independent of the image display.

- Selected display: Displays the unit results (non-vision
units) of units associated with the displayed image on
the image display that is selected on the controller.

- ID: Always displays the result (non-vision units)
associated with the displayed image on the specified
image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

e |falink is set to a image display that is set to display an
archived image which does not have any results data, no value
will be displayed.

* A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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List of Variables

This part is used to display a list of the values of local and

global variables.

* The list displays all local variables, which includes the
defined arrays, structures and global variables in that
order.

* This part supports page switching when there are
multiple variables.

Local Yariable Disn | gy
hilobal Yariahla Disnlavw
Uay Ho. Charactsrs | =

Sl ling:

(- T T

The List of Variables part can not be placed on a page frame. The
Unit Result of Non-inspection Units part can not be placed on a
page frame.

.Referencef:

It is not possible to set all settings on the [Variable List] tab to
[OFF].

Local variables

Select whether to display a list of the local variables.
¢ ON (default): Displays a list of the local variables.
e OFF: Does not display the list of local variables.

Global variables

Select whether to display a list of the global variables.
¢ ON (default): Displays a list of the local variables.

* OFF: Does not display the list of global variables.

Max No. Characters

Specify the number of characters to include when
displaying variable names from 2 to 41 (default: 25).
Variable names longer than the specified number of
characters will be truncated.
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Parameters

Position H| 0056 ¢ | 007
Color Taxt | colar |
outline [l cotor |

Dutl ina | -
Link to iwage disnlav
Solocted disnlay  w |

[ o |
[+ T T

¢ Position: Specify the top left coordinate of the position
to display the variable list (-9999 to 9999 for both X and

Y).

e Color: Select the color of the list of variables and outline.

- Text: To change the variable list color, select [Color].

- Outline Color: To change the variable list outline color,
select [Color].

* Outline: Select whether you want to draw an outline
around the variable list.

- ON (default): Displays the value with an outline.

- OFF: Does not display the value with an outline.

* Link to image display: The variable list can be linked

with the image shown in the image display (Page 6-24).

If the image display is set to show an archived image,

the displayed value will be the list of variables for the

archived image. (For any other displayed image, the
values shown will be of the latest variables.)

- None: Displays the latest variable list, independent of
the image display.

- Selected display: Displays the variable list associated
with the displayed image on the image display that is
selected on the controller.

- ID: Always displays the variable list associated with
the displayed image on the specified image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

e Ifalinkis set to an image display that is set to display an image
archive which does not have any results data, no value will be
displayed.

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Unit Judgment Results

This part is used to display a list of icons that indicate up to
10 unit judgment results.

Unit Assianuent
Ho. Wit 1D He.  Unit [0
(I v T A |
1 O L e |
A omsla [ g
4 g [
M %)

ooos| 10

Unit Assignment

Specify up to 10 units to display.

¢ Inthe Unit ID field, specify the ID number of the units for
which you wish to display the judgment result.

* Removing the check hides the display of that unit.

* |f the specified unit ID does not perform a tolerance judgment,
the indicator will always show OK.

¢ Indicators will not appear until the judgment result has been
made, such as immediately after the system is started.

Font Size
Select the display size for the unit pass/fail graphic from
12, 16, 24, 32, or 48 dots (default: 12 dots).

Parameters

Position H| 0320 ¥| 029
$nacina

Skinned unit Teat | Calor

outline [l color

lass (0K} Tant Calor

nutling [l Color

Fail iy Test [ Color

outline [l _Coler

Dutling | -

Link to ivaae disnlay

Selwctad disnlay

3
1

|

| o |
(- T T

¢ Position: Specify the top left coordinate of the position
to display the unit pass/fail graphic (-9999 to 9999 for
both X and Y).

* Spacing: Specify the spacing between indicator icons
used to display the unit judgment results from 0 - 7 1-

Skipped unit: Select the color to display the unit pass/
fail graphic and outline under when the unit is skipped
(when the unit is not executed, or the judgment result
has not been finalized yet).

- Text: To change the unit pass/fail graphic color, select
[Color].

- Outline Color: To change the unit pass/fail graphic
outline color, select [Color].

Pass (OK): Select the color of the unit pass/fail graphic

and outline when the judgment is OK.

- Text: To change the unit pass/fail graphic color, select
[Color].

- Outline Color: To change the unit pass/fail graphic
outline color, select [Color].

Fail (NG): Select the color of the unit pass/fail graphic

and outline when the judgment is NG.

- Text: To change the unit pass/fail graphic color, select
[Color].

- Outline Color: To change the unit pass/fail graphic
outline color, select [Color].

Outline: Select whether you want to draw an outline

around the unit pass/fail graphic.

- ON (default): Displays the value with an outline.

- OFF: Does not display the value with an outline.

Link to image display: The unit pass/fail graphic can

be linked with the image shown in the image display

(Page 6-24). If the image display is set to show an

archived image, the unit judgment results will show the

results data for the archived image. (For any other
displayed image, the values shown will be of the latest
results.)

- None: Displays the latest results, independent of the
image display.

- Selected display: Displays the result associated with the
displayed image on the image display that is selected on
the controller.

- ID: Always displays the result associated with the
displayed image on the specified image display.

The [Outline Color] option is only enabled if [Outline] is set to
[ON].

If the archived image used in the image display is not set to log
results data, nothing will be displayed.

A setting error will occur if the specified image display does not
exist on the display template.

Draw

bypte spaces (default: 0).

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Unit Results of All Units Parameters

g ¥ 00l [ W UniE Hawe Judse Ul |y
faa ol hed
Skinned unit Text | calar

This part is used to display a list of the results of all units in

the flowchart o |
* |t can display various information about all units from the el g::i'"°= Solr
start unit to the last end unit in the flowchart, such as unit -

Dutline | -~
Link to ivase disnlav

ID, unit name, judgment result, and execution time. The
list is displayed in ascending order of the unit ID.

¢ This part may also support page switching when there
are multiple units.

selacted disnlay  w |

¢ Position: Specify the top left coordinate of the position
to display the common unit results list (-9999 to 9999 for
both X and Y).

» Skipped unit: Select the color to display the inspection
unit result and outline under normal conditions (when
the unit is not executed, or the judgment result has not
been finalized yet).

- Text: To change the common unit results list color,
select [Color].
- Outline Color: To change the common unit results list

The Unit Results of All Units part can not be placed on a page outline color, select [Color].

frame. The Unit Result of Non-inspection Units part can not be * Pass (OK): Select the color of the common unit results

placed on a page frame. list and outline when the judgment is OK.

- Text: To change the common unit results list color,
select [Color].

- Outline Color: To change the common unit results list
outline color, select [Color].

¢ Fail (NG): Select the color of the common unit results list
and outline when the judgment is NG.

Max. No. Unit Characters

Specify the number of characters to include when
displaying unit names from 10 to 100 (default: 17). Unit
names longer than the specified number of characters will
be truncated.

> Note | - Text: To change the common unit results list color,
If you specify more characters than indicated below, some of the select [Color].
items may run off the display area and not be visible. - Outline Color: To change the common unit results list

e When outline is [ON]: 63 characters or more.

o outline color, select [Color].
e When outline is [OFF]: 91 characters or more.

¢ Outline: Select whether you want to draw an outline
around the common unit results list.
- ON (default): Displays the value with an outline.
- OFF: Does not display the value with an outline.
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¢ Link to image display: The unit list can be linked with
the image shown in the image display (Page 6-24). If the
image display is set to show an archived image, the list
of unit results will show the results data for the archived
image. (For any other shown image, the value displayed
will be the latest value.)

- None: Displays the latest list of all unit results,
independent of the image display.

- Selected display: Displays the list of all unit results
associated with the displayed image on the image
display that is selected on the controller.

- ID: Always displays the unit list associated with the
displayed image on the specified image display.

¢ The [Outline Color] option is only enabled if [Outline] is set to
[ON].

* Ifalinkis set to a image display that is set to display an
archived image which does not have any results data, no value
will be displayed.

e A setting error will occur if the specified image display does not
exist on the display template.

Draw

Change to Draw mode and adjust the part position. See
"Editing the placement position of a part (Draw mode)"
(Page 6-6) for more details.
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Chapter

Offline Mode Settings

System Configuration

If the controller is offline, the screen displays the [System
Configuration] menu. This section explains the functions
available in the System Configuration menu.

Syilem Sel | ing;
Comcrees

Coamnnical fore: % 10
UL ililies

Frogrm

Curilom Lurelioralily

Syrilen Inlormal ion
Ga Online
Slep $¥ Operal ion

Functions available from the System
Configuration menu

System Settings

Controller Name: Assign and edit the controllers name
(Page 7-4).

Date & Time: Set the date and time of the controllers
internal clock. This function is also available on the
function menu in run mode (Page 5-5).
SystemLanguage: Change the language to Japanese,
English, traditional Chinese, and simplified Chinese
(Page 7-4).

Registered Image File Type: Set the initial file format for
registered images. Registered images are saved in this
format when saved via a command from an external
device (Page 7-5).

Menu Opacity: Choose the initial opacity when
displaying menu (Page 7-6).

Unit Execution: Select whether to enable unit execution
settings (Page 4-15) from the controller..

Startup Mode: Choose whether to display the flowchart
at startup (Page 7-7).

Restart: Restarts the controller.

sbumas apoy aullyo



System Configuration

Cameras

Settings: Set the default settings for cameras and lights
(when the optional light controller CA-DC21E is
attached). This option also allows for images coming in
from the camera to be checked and saved to an SD
card. (Page 7-8).

White Balance: If a color camera is connected, the
RGB levels (white balance) can be adjusted to match
the lighting environment of the target area and
conditions of the connected camera. (Page 7-22).

Communications & I/0

Terminal Block & Parallel Port: Set the default settings
for data input and output through the controller's
terminals (parallel 1/O connector and terminal block)
(Page 7-23).

Ethernet (TCP/IP). Set the default settings for data
input/output over the controller's Ethernet port using
TCP/IP (Page 7-25).

FTP: Set the FTP client settings (Page 7-27).

RS-232C (no protocol): Set the default settings for RS-
232 communication (Page 7-28).

PLC-Link: Set the default settings for data input/output
over PLC-Link (Page 7-29).

CC-Link: Set the default settings for data input/output
over CC-Link (Page 7-34).

EtherNet/IP: Set the default settings for data input/
output over EtherNet/IP (Page 7-38).

VNC: Change the VNC server function settings (Page 7-
42).

7-2

Utility

File Management: Displays the File Management menu,
which can be used to view, verify and format files on the
SD cards used in the controller. This function is also
available on the function menu in run mode (Page 5-5).
I/0 Monitor & Diagnostics: Displays the I/O Monitor &
Diagnostics screen, which can be used to check the
real time status of terminal inputs and outputs on the
controller. In Offline mode outputs can be forced to
checking wiring and functionality. This function is also
available on the function menu in run mode (Page 5-5).
RS-232C Monitor: Displays the RS-232C Monitor
screen, which can be used to check the real time status
of the RS-232C port data on the controller. This function
is also available on the function menu in run mode (Page
5-5).

Encoder Monitor: Displays the Encoder Monitor
screen, which allows the status of controller encoder
input to be checked in real time. This function is also
available on the function menu in run mode (Page 5-5).

Program

Save/Load Program Settings: Saves or loads a user
specified program from a SD card. This function is also
available on the function menu in run mode (Page 4-
364).

Save/Load Global Settings: Saves the current global
settings or loads global settings from an SD card (Page
7-43).

Custom Functionality

OCR Encryption: Users can create a conversion table
to decrypt the data read by the OCR unit (Page 4-231)
when an encrypted date, time, or shift is printed on a
target (Page 7-45).

Custom Instruction Settings: Input the entry for any
standard instruction to create custom instructions for
controlling the controller. (Page 7-46).

CA Series Touch Panel Setting: Perform FOV
correction for a CA series touch panel (Page 7-51).
New Program Options: Set the resolution that is used
when a new inspection program is created (Page 7-52).



System Configuration

System information

Shows information about the controller, including the
name, version program files, and available space on the
SD card (Page 7-53).

Go Online (run)
Changes to online (run) mode (Page 5-2).

Stop SD Card 2 Operation
Stops all SD Card 2 operation so that it can be safely
ejected.

When an option is selected in the System Configuration menu
some of the items, such as Settings and White Balance allow, the
VIEW bar (Page 3-10) to be displayed by clicking the [View]
putton.
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Changing the Controller Settings (System Settings)

Changing the Controller Settings (System Settings)

Controller Name

Use this function to assign or edit a controllers name. The
assigned name is displayed in the [System Information]

menu (Page 7-53).

1 From the System Configuration menu, select
[System Settings] - [Controller Name].
The [Controller Name] menu appears.

Slop SI¥ Operal ion

2 Enter a name in the [Controller Name] field.

A text string of up to 32 characters can be entered for

the controller name.

3 click [OK].
> Note |

The following characters cannot be used in the controller name: \,

2% < > 5",

7-4

System Language

The language used on the controller can be changed to
Japanese, English, traditional Chinese, or simplified
Chinese. The unit text on the flowchart screen can be
changed to the unit type display associated with the
system language.

1 From the System Configuration menu, select
[System Settings] - [System Language].
The [System Language] menu appears.

Swstew Lanauaas Enal ish

Flonchart unit navina Unit Have

Rebool
Flop ¥ Opcral jon

2 Change the system language setting as required.
e Japanese (J): Use Japanese.
» English (E) (default): Use English.
¢ Traditional Chinese (TC): Use traditional Chinese.
» Simplified Chinese (SC): Use simplified Chinese.

3 Change the unit text display settings in the
flowchart screen as necessary.
If [Unit Type] was selected, the unit type text changes
according to the controller language setting.
* Unit Name (default): Display the text which was set

for that unit.

* Unit Type: Display fixed text that indicates the unit
type.

4 ciick [0K].



Changing the Controller Settings (System Settings)

> Note Registered Image File Type

* To initiate the language change, the controller must be

restarted. Use this function to set the initial file format for registered

¢ The character codes used with simplified Chinese and ) . . . .
o . ) images. Registered images are saved in this format when
traditional Chinese are each different from the other languages. ) )
saved via a command from an external device.

Therefore when Chinese is selected as the language,

characters may not be displayed correctly in the following

cases. m

When the language is changed from simplified Chinese to

another language

When the language is changed from traditional Chinese to

another language

When simplified Chinese or traditional Chinese is selected

after a language other than Chinese was selected

When upload or download was executed when the system

language settings are not the same at the XG VisionEditor

workspace and the controller

¢ The controller does not support the display of some simplified
Chinese characters.

Saving the registered images in JPE G format has the following
advantages and disadvantages. Select the save format that best
suits the intended use.

* Advantages:

The images are compressed. Smaller files mean more

registered images and program Nos. can be saved on the SD

card.
¢ Disadvantages:

- As the image is compressed, so the measurement results for
the compressed image may differ to results from
uncompressed (BMP format) images.

When switching program Nos., the controller takes extra time

to expand compressed images. Thus it takes more time to

switch program Nos. with JPEG v BMP images.

- The compression rate varies depending on the image. Thus
the image file size and max number of images that can be
stored can vary.

1 From the System Configuration menu, select
[System Settings] - [Register Image File Type].
The [Register Image File Type] menu appears.

Conlroller Meme

Slop S Operal ion

2 Change the settings as required.
¢ BMP (default): Saves images in bitmap format.
¢ JPEG: Saves the images in JPEG format.

3 click [OK].

7-5
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Changing the Controller Settings (System Settings)

Menu Opacity Unit Execution
Use this function for setting the initial opacity to use when Select whether to enable unit execution settings (Page 4-
displaying the controller's menus. 15) from the controller.
1 From the System Configuration menu, select 1 From the System Configuration menu, select
[System Settings] - [Overall Menu Opacity]. [System Settings] - [Unit Execution].
The [Overall Menu Opacity] menu appears. The [Unit Execution] menu appears.

Honi b Dzl inn P O0G Witiiond dilor ] only -

LRI e i e sinn LI e Taler)

Flop ¥ Oporal jon Flop ¥ Oporal jon

2 Change the settings as required. 2 Change the settings as required.
Select any transparency from 25% to 100% (default). * PC (XG VisionEditor) only (default): Units with the
Menus are opaque at 100% and gradually become [Execute] item on the [Properties] menu set to
transparent as the percentage decreases. [Never Execute] will not be processed in the

VisionEditor simulation, but will be processed on the
3 Click [OK]. controller.
e PC & XG Controller: Units with the [Execute] item
on the [Properties] menu set to [Never Execute], will
not be processed on either the controller or PC

software VisionEditor.

3 click [OK].

Results data for units that are not processed on the controller
defaults to "0", in the same was as the branches and loop
functions that were skipped (Page 4-278). To determine whether
or not a unit is executed for a given measurement, check the
count in the executed count (RSLT.EXCT) results for that unit. (The
count will be O if it has never been executed.)



Changing the Controller Settings (System Settings)

Startup Mode

Use this function for choosing whether to show the
flowchart at startup.

The flowchart can be shown or hidden via the function menu as
well (Page 4-2).

1 From the System Configuration menu, select
[System Settings] - [Startup Mode].
The [Startup Mode] menu appears.

Seilen Conlroller Nae

Startun Uoda

Startun Mode  Hide Flowchart -

[RE-7000 Series warsion 3.0 or latery

Flop ¥ Oporal jon

2 Change the settings as required.
¢ Hide Flowchart (default): Hide the flowchart when

the controller starts up.
¢ Show Flowchart: Show the flowchart when the

controller starts up.

3 click [OK].
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Obtaining and Checking Images with Camera Settings

Obtaining and Checking Images with Camera

Settings

Changes can be made to the default camera settings used
by the system. Default camera settings set in [System
Configuration] are reflected directly to capture units when
the [Use System Settings] checkbox is checked. See
"Capture" (Page 4-17) for more details.

This option also allows for images coming in from the
camera to be checked and saved to an SD card.

Individual Camera Settings

e Camera (Page 7-8)

e Trigger (Page 7-9)

e Shutter Speed (Page 7-10)

e CCD Settings (Page 7-10)

e Light (Page 7-12)

* CCD Imaging Region (Page 7-13)
e Scan (Page 7-15)

e Mirrored CCD (Page 7-16)

Camera Preview
e Display Types (Page 7-16)
e Saving Images (Page 7-16)

Common Camera Settings
e Trigger Settings (Page 7-17)
e Strobe Settings (Page 7-18)

* Light Config. (Page 7-19, 7-20)
e Screen Update (Page 7-21)

Display the [Camera Settings] screen

From the System Configuration, select [Cameras] -
[Camera Settings].
The [Camera Settings] screen appears.

Comra Gettings Camora 1

| mara [ M- (SI0ISC 1 e
Trigger 1 (01N )
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Wy Comera | plriogr

Origin ¥
Hart Lino

End Line an

fea Frogressive
Wirror / Rotate lasso ¥F

When the [Camera Settings] screen is displayed, any
unsaved settings, results and archive data will be cleared
(Page 5-19).

Camera Specifications

If multiple cameras are connected to the controller, The
individual shutter speed, gain adjustment, process area,
image area, trigger, and camera type for each camera can
be set. If the camera can be set is an analog camera, the
image area and scanning method when configuring the
camera settings can be set. When setting individual items
for each camera, be sure to choose the correct camera
type in [Camera] before setting the parameters.

1 Select the camera number (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on
the [Camera Settings] screen.

The settings screen for the selected camera appears.

Cowira Gettings Casara |
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2 Select [Camera].
The [Camera Specifications] menu appears.
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Obtaining and Checking Images with Camera Settings

3 Change the camera settings, then click [OK].
e The camera connection will be configured

Camera Trigger

according to the color/monochrome selection and Choose which trigger to be used for each camera.

The trigger can be set individually for each camera.

resolution.
* If the connected camera is XG-200C/200M/S200C/
S200M/H200C/H200M, then the resolution can be
set to [1600 x 1200] or [1024 x 960].
If the connected camera is XG-035C/035M/S035C/

1 Select the camera nhumber (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on

S035M/HO35C/HO35M: the resolution can be set to the Camera Settings screen (Page 7-8).
[640x480] or [512x480]. The settings screen for the selected camera appears.
5 |
Selecting [Auto] with a digital camera connected will Select l[Trlgger].
automatically detect and set the connected camera. The [Trigger] menu appears.
The terminal assignment for the trigger (if assigned) is

. shown.
Connect the camera before turning on the controller.

Comra Settings Casara |

10 Triwer 2
O Irigsr 1
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| | = ] el |

Screen Ledate

3 Select the trigger to be used as the camera input
trigger.

* A trigger can still be selected even if a terminal hasn't
assigned. However that trigger will be non-functional, until
it has been assigned.

* Inputting a trigger from the handheld controller acts as a
single trigger for all cameras.

4 To set a delay between the trigger input signal and
the capturing of an image, select [Delay] and then
specify a delay time.

The delay can be set from 0 to 999 ms (Default value:
000 ms).

5 When the setting is complete, click [OK].
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Shutter Speed

Select a shutter speed suitable for the line speed and
lighting conditions. Before using a fast shutter speed,
make sure there is sufficient light to produce the desired
image.

The shutter speed can be individually set for each camera.

1 Select the camera number (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on
the Camera Settings screen (Page 7-8).
The settings screen for the selected camera appears.

2 Select [Shutter Speed].
The [Shutter Speed] menu appears.

[ oo =

1#60 - | ODIG 7| meey

3 Select a shutter speed, then select [OK].
As different shutter speeds are selected the camera
image on the left changes accordingly.

Reference >

To enter the shutter speed numerically, choose [Custom],
then input the shutter speed. For a digital camera, input a
value in the range of 0.05 to 9000.00 (ms).

The range allowed for analog cameras varies depending on
model type. For more details, refer to "Capture Units" in the
XG VisionEditor Reference Manual.

When using a fast shutter speed with a high intensity light, a
smear effect (vertical streaks on the image) may occur. To adjust
and compensate for this, adjust the aperture ring and lighting
settings.

7-10

CCD Settings

Image quality and contrast can be adjusted by changing
the cameras CCD sensitivity and gain-adjustment settings.
This functionality is useful when needing to optimize an
images brightness and adjust for black / white saturation.

Adjusting the CCD settings may cause a pre-programmed unit to
process incorrectly. Be sure to check the processed result after
making such adjustments.

The CCD settings can be set separately for each camera as well
as being available as an image enhance filter (contrast
conversion) for individual unit processing. See the
"Preprocessing" explanation of each unit for more details.

Adjusting the Overall Brightness
(Sensitivity)

The brightness of the image is typically adjusted by
changing the shutter speed, aperture, or lighting. Camera
CCD's, however, can change its sensitivity to improve the
image exposure.

As the sensitivity is increased the overall brightness of the image
increases, however noise elements in the image become more
visible and the image appears coarser. When the cameras
sensitivity is decreased the overall image darkens, the noise
elements lessen and the image appears smoother.

Camera 1.0 5.0 9.0
sensitivity (Default)
Brightness Dark (0> Bright

Image

quality Fine% _ %Coarse
(When XG-035C/S035C is used)

> Note |

If using a high-speed camera (XG-H035C/H035M/H100C/H100M/
H200C/H200M/H500C/H500M), with the camera sensitivity set
higher than default, a vertical line may appear on the screen. This
phenomenon is a feature of the cameras design and not an error.
If this occurs, set the camera sensitivity lower and adjust the
external lighting.

The range of sensitivity adjustment for each camera type is

different.

* XG-HO035C/HO035M/H100C/H100M/S200C/S200M/H200C/
H200M/H500C/H500M/HLO2M/HLO4M/HLO8M: 1.0 to 7.0

* All other cameras: 1.0-9.0
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1 Select the camera number (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on
the Camera Settings screen (Page 7-8).
The settings screen for the selected camera appears.

2 Select [CCD Settings].
The [CCD Settings] menu appears.

Uiz w e

@ &6 @ M
Shift ooo|
[ iwidhe firah

Division

3 Select [Sensitivity], then specify the desired
sensitivity level.
The larger the number, the brighter the image; the
smaller the number, the darker the image. As the
sensitivity is changed the image display updates
accordingly.
The default camera sensitivity is values are:
¢ 3.0: for XG-H035C/H035M/H100C/H100M
e 4.0: for XG-H200C/H200M/H500C/H500M
¢ 5.0: for all other cameras not listed above

4 To finish settings, click [OK].

When increasing camera sensitivity and using a fast shutter
speed, it may be necessary to open the lens aperture to let in
more light. Allowing intense light to enter with the aperture wide
open may cause a smear affect (vertical streaks on the image). To
adjust and compensate for this, adjust the aperture and lighting.

Adjusting the Image Balance

This setting is used in conjunction with the sensitivity
setting to adjust the range of brightness and improve
image quality. The adjustment allows for the shift (offset)
and span of the intensity for monochrome cameras and
RGB elements for color cameras.

The gain setting can be adjusted for each measurement unit
through the [Contrast conversion] filter (image enhancement) (for
offset and span adjustment only). However, be aware that filter
processing will increase the measurement processing time.

1 Select the camera connection (Camera 1 to Camera
4) connected to the controller from [Indiv. Settings]
on the [Camera Settings] screen (Page 7-8).
The settings screen for the selected camera appears.

2 Select [CCD Settings].
The [CCD Settings] menu appears.

3 To adjust the RGB elements individually, use [SEL],
and then select the color (R, G or B) (color cameras
only).

The graph on the screen will be displayed for the
selected color.

To return be able to adjust all RGB elements at once again,
select [ALL]. After selecting [All], individual settings will be
used until the settings are changed in [ALL] mode.

4 Select [Shift], then specify the shift level for the
entire signal.
The range of values you can specify are -255 to +255
(default: 0).

*To darken the image: Use a

Line is moved

negative value to move the
downward,

entire line downward. The
range below the minimum

value on the Y-axis is

This section is
processed as level 0 processed as O (black).
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* To lighten the image: Use a 1. coctionis

i processed as level 255
positive value to move the 2

entire line upward. The range
above the maximum value on

the Y-axis is processed as 255 |
(white).

moved upward.

As the value is shifted the displayed image is updated
accordingly.

Shift can be set to a value between 0 and 255.

5 Select [Span], then specify the rate of contrast
change.
The setting range is from 0.0 to 7.9 (default 1).

) Gradual
~ slope

* To increase the contrast in images: Use a high
value so there is a greater rate of change.

* To decrease the contrast in images: Use a low
value so there is a lesser rate of change.

As the span is changed, the displayed image is
updated accordingly.

In the same way as shift [Shift] in step 3, the range below the
minimum value on the Y-axis is processed as 0 (black), and
the range above the maximum value is processed as 255
(white).

6 When the settings are complete, click [OK].

Setting different rates in change for different shades.

If [Divide Graph] is selected, it is possible to set an
individual contrast span for each of the 16 shades of the
graph.

Select [Division] to choose a particular range of the graph
and then adjust the span accordingly.
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Light Intensity

If the CA-DC21E is connected to the controller, the light
intensity can be adjusted through the controller. Use this in
conjunction with the shutter speed setting to correctly
illuminate images.

The FLASH terminal associated with the camera selected in
lighting configuration (Page 7-19) must be used to control the light
for that camera in order to adjust the light intensity for the light.

1 Select the camera number (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on
the Camera Settings screen (Page 7-8).
The settings screen for the selected camera appears.

2 Sselect [Light Int.].
The [Light Intensity Settings] menu appears.

Camral Licht Dibes ity

Linit Test
Liahtl 127 0K

Liahtd 127 0K
Lightd 127 04
Lightd 127 04
Liahtd 127 0

Liahth 127 0K

Liaht? 127 04

Liahtd 127 0K

Intensity is fined to G04
G130 i the liwit function
has besn anablad-

3 Select the update method for the image displayed
on the screen.
¢ Continuous (default): The image is updated
continuously.
» Trigger: The image is updated when a trigger input
is received.

4 The intensity of each light can be set in the range 0
to 255 (default 127).
The light numbers correspond to the connection order
of the lighting controllers CA-DC21E.

If the [50% Limit] is enabled for a light in the Lighting
Configuration (Page 7-19), 127 will be the highest light
intensity level used (regardless of the set value).
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5 To test the light adjust the light intensity, check the
"Test" check box next to the light.

6 To finish settings, click [OK].

CCD Imaging Region
Specify the area on the CCD active area to be used for
capturing an image.

The image area can be individually set for each camera.

Differences in active and process areas

Active area (CCD) and process area

* The size (in pixels) of the CCD used for capturing
images depends on which camera is connected to the
controller. This area is known as the active area.

* The controller is not able to use the entire effective area
as the target for a single measurement. Only a part of
the effective area is used for a single measurement
process. This area is known as the process area.

<+—— 1600 ——»

|l

960 1200
l l [ Active area

(capture region)

[ Process area
(inspection region)

<+ 1024 —»>

Example when 1-megapixel mode is selected for the XG-200C
¢ The active and process area size depends on the

camera and image capture modes being used.

The process area within the active area can be set separately for
each program No.

The relationship between camera resolution, active
area, and process area

The relationship between the camera resolution, active,
and process area are shown below.

Camera Active area Process area (pixels)
resolution (pixels)

5 megapixels 2432 x 2050 2432 x 2050

2 megapixels 1600 x 1200 1600 x 1200 or 1024 x 960
1 megapixel 1000 x 1000 1000 x 1000

320,000 pixel 656 x 492 640 x 480 or

310,000 pixel 640 x 480 512 x 480

7-13
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An image area can be defined within the process area

The process area can be narrowed in the vertical direction
to create an image area. By eliminating unnecessary parts
of the image, the process area transfer rate can be greatly

increased.
0

Outside inspection area

200 “1==—"Start line: 200
‘ Image scan direction } Inspection area
640 ] End line: 640

-

Outside inspection area

1199

CCD imaging region set from 200 to 640

¢ Tools will not be processed if they do not lie between the start
and end lines, even if they are in the process area.

e A minimum of 100 lines must be set when using the XG-H200C/
H200M.

Specifying the process and image area

Specify the area of the CCD to make up the process and
image area.

1 Select the camera nhumber (Camera 1 to Camera 4)
connected to the controller from [Indiv. Settings] on
the [Camera Settings] screen (Page 7-8).
The settings screen for the selected camera appears.

2 Select [Image Areal.
The [(Selected camera) Image area] menu appears.

3 Select [Draw].

Camara | Inas Area

I (| e =
[

Draw

wigin & [ 007
oriain ¥ [ ooog|
Start Line [ oooi]|
End Line [ 04|

4 Select [Draw] and move the 8-way key up, down, left

or right to specify the process area, then press the
No.0 (ENTER) button (only when using 1 megapixel
mode or with 320,000 pixel and 310,000 pixel high
speed cameras).
While specifying the process area, the coordinates of
the top left corner of the area displayed appear in the
[Origin X] and [Origin Y] fields on the right side of the
screen.

* The origin coordinates displayed represent the top left
corner of the process area.

¢ By default, the process area is set to the center of the
active area. Default (X, Y) is (288, 120) (in 1 megapixel
mode), (72, 6) (320,000 pixel camera) or (64, 0) (when
using a 310,000 pixel high speed camera).

The area around the captured image might darken if the process
area is positioned at the edge of the CCD when using a lens with

a small projection image size.

5 Move up and down to specify the start line, and then
press the No.0 (ENTER) button.
While specifying the start line, the Y coordinate of the
start line is shown in the [Start Line] field.

6 Move up and down to specify the end line, and then
press the No.0 (ENTER) button.
While specifying the end line, the Y coordinate of the
start line is shown in the [End Line] field.

7 When the drawing is complete press the No.2
(ESCAPE) button.

8 When the settings are complete, click [OK].
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Scan

The CCD scanning method used by the camera can be
specified.

Scan settings can only be changed for monochrome area cameras.

¢ Interlace mode: Transfers images from the CCD of the
camera by processing odd then even lines alternatively.
This does not offer optimum picture quality per image,
but it shortens transfer times and is suitable for fast-
moving lines.
The transfer times are shown in the table below. The
numbers in parentheses are the transfer times for
conventional cameras.

Camera type Transfer time

High-speed 5 megapixel camera  40.3 ms

High-speed 2 megapixel camera  16.1 ms (32.7 ms)

High-speed 1 megapixel camera  13.9 ms

High-speed 310,000 pixel camera 2.5 ms (8.8 ms)

CCD image signal Odd lines

Even lines

* Progressive mode: Transfers images from the CCD of
the camera in full starting from the top line. This provides
better picture quality but transfer times are longer when
compared with interlace scanning.
The transfer times are shown in the table below. The
numbers in parentheses are the transfer times for
conventional cameras.

Camera type Transfer time

High-speed 5 megapixel camera 61.2ms

High-speed 2 megapixel camera  29.2 ms (58.5 ms)

High-speed 1 megapixel camera  20.5 ms

High-speed 310,000 pixel camera 4.7 ms (16.0 ms)

1S

CCD image signal Input image signal

Scan settings can only be changed for monochrome area
cameras.

Select the camera connection (Camera 1 to Camera
4) connected to the controller from [Indiv. Settings]
on the Camera Settings screen (Page 7-8).

The settings screen for the selected camera appears.

Select [Draw].
The [Image area] menu appears.

I ([ P =

Draw

Oriain & {ULEE
Origin ¥ DO
Start Line ool

End Lina

Select [Scan], and then select the scan mode.

Canara | Incie Araa H
vin 1Kl Liss Inwe -

Draw
Origin [o7,
Oriain ¥ ool
Start Line ooo|
End Line M7

Fruressivg
Tniter lacs

Progresziive

¢ Progressive (default): Captures images using
progressive mode (all lines).

¢ Interlaced: Captures images using interlaced mode
(alternate lines).

When the settings are complete, click [OK].

7-15
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Mirrored CCD

The captured camera image can be inverted vertically,
horizontally, or rotated 180°. This is useful when needing to
invert a backwards image due to using a side view
attachment or look at a target from behind.

Image on CCD

Once an image has been inverted or rotated it cannot be reverted
to its normal orientation later.

Resultant Image

1 Select the camera connection (Camera 1 to Camera
4) connected to the controller from [Indiv. Settings]
on the Camera Settings screen (Page 7-8).
The settings screen for the selected camera appears.

2 Select [Draw].
The [(Selected camera) Image area] menu appears.

3 Select [Mirrored CCD] then select the appropriate
process.

[onn | | s | [Live Inece -

Dz
wiain & [ 007g]
oriain ¥ [ 000
Start Line [ o001]

End Lina i}

Progrissime

]
oFF

lar ionl al
Wertical
" Folale

[ [ et ]
e OFF (default): Do not use the Mirror / Rotate Image

function.
e Horizontal: Invert the captured image horizontally.
* Vertical: Invert the captured image vertically.

180° Rotate: Rotate the captured image by 180°.

4 When the settings are complete, click [OK].
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Camera Preview

The camera preview allows for the checking of the images
being captured by the camera based on the settings
made. The current image can also be saved as a bitmap
file to an SD card. This is useful for quickly checking
camera settings and saving images for use in XG
VisionEditor.

1 Select [Camera preview] under [Indiv. Settings] on
the [Camera Settings] screen.
The images from the connected cameras appear in
the [Camera preview] menu.

IRl Live Ince -

Comery 1~4

S Canarads) Inere

e The camera preview can be set to update in [Continuous]
or [Trigger] mode. This setting is independent from the
Screen Update setting (Page 7-21).

e Use [VIEW] to display the View toolbar (Page 3-10) for the
selected camera, enabling the image to be magnified, auto
fit to area, and scrolled around.

2 From the [Select Display] menu the view can be
changed.
e Camera1l: Displays the image from Camera 1.

e Camera2: Displays the image from Camera 2.
e Camera3: Displays the image from Camera 3.
e Cameraé4: Displays the image from Camera 4.
e Cameral-4: Displays images from all the connected

cameras.
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3 To save the current camera image as a bitmap file
on the SD card, click [Save Camera(s) Image].
Specify the SD card from [Location] on the [Save
Camera(s) Image] menu and click [Execute].

The current image from all connected cameras will be

saved to the specified SD card under the folder "/xg/
Trigger settings are applied to all cameras.

Trigger Settings

Use this option to set the system defaults for which trigger
signals to use for capturing images.

cam_img", named:

"YYMMDD_MMHHSS_&Cam(Cam No.)Img.bmp". About the active camera display

The cameras connected to the controller and their
This function saves images from all cameras, regardless of respective trigger number are shown at the bottom part of
the selected preview. the [Trigger Settings] screen.

4 To finish previewing, click [OK].

Selecting External Trigger Sources

When [Camera preview] is closed by selecting [OK], the
update mode and View toolbar settings will stay the same 1 Select [Trigger Settings] under [Common Settings]
until power is turned off. on the [Camera Settings] screen (Page 7-8).

Coira Settings Triver Sattims
A Trigser § Encoder Sattieas

Tripsr  Halhed
Irbomr 1 Extornal Time Deliy w | |t n |
Trigser 7 Fxtornal | Tine Delr J[0

Tripmr 3l External Tino Dulay
[Exturnal Tt ivsr Davici

2 Change [Trigger & Encoder Settings].
The contents are the same as the [Trigger Parameters]
(Page 7-17) for the capture unit. However the trigger
type is fixed at [External].

3 Select [External Trigger Device].
The External Trigger Device menu appears.

Coira Settings Trivesr Sottims
| Irigeer & Encoder Sattivgs
17 e Misthest
Ir
"l B3 terminal Block
Tr Hancka |4 Esntrol lee
-7a
Etharnat (IERAIP)
Pk
-1 ink
£ tthortiats ¢
PE Prodrm
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4 Select the trigger type desired by checking the
appropriate checkboxes.
Users can select more than one type of trigger.
» Terminal Block: Trigger through external I/O

terminals %Trg1 to %Trg8

* Handheld Controller: Trigger using the [TRIGGER]
button on the handheld controller

e RS-232C: Trigger via commands through RS-232C

* Ethernet (TCP/IP): Trigger via commands through
the Ethernet port

e PLC-Link: Trigger via commands using the PLC-
Link (Ethernet or RS-232C).

e CC-Link: Trigger via commands using the CC-Link

» EtherNet/IP: Trigger through EtherNet/IP

e PC Program: Trigger through the ActiveX control

5 When the settings are complete, click [OK].
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Strobe Lighting Settings

The settings for controlling lighting can be changed with
the system variables %Flash1 to %Flash8 which are
assigned to F_OUTO to F_OUT7 on the controller. For
details about signal input/output with external devices,
refer to the XG-7000 Series Communications Control
Manual.

F_OUT4 to F_OUTY7 can be used only with XG-7502A and XG-
7702A.

1 Select [Strobe Lighting Settings] under [Common
Settings] on the Camera Settings screen (Page 7-8).
The Strobe Lighting Settings menu appears.

2 Place a check next to the FLASH terminal to use
and change the settings.

A FLASH terminal which is unassigned cannot be used unless a
CA-DC21E lighting controller is used. When the CA-DC21E is
used, all terminals are enabled even when the FLASH terminal

are unassigned.

Comira Sethings Stroba Lioht i Settine

EAFLsh 1 Foom
ENL
oy Camera ?

[JFnast 2 F.oumy

P []Fimh 8 s oned

i | [Fumh 4 s lmed

Camera

Select the camera that will control the strobe signal
from Cameral to Camera4.

ON-delay

Specify the starting point for the flash signal output within
the range -500 to 500 (Eps), where O is the start of image
capturing (Default: 0 Eps, the time of trigger input). When
encoder count is selected, the setting range is -32767 to
32767 (counts). If a negative value is specified, output
starts before the CCD opens. If a positive value is
specified, output starts after the CCD opens.

To use multiple FLASH signals for a single camera, specify
values so that the delay in the output starting points is 500 ps
or less.
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Duration

Lighting Configuration

Set the FLASH signal output time within the range of

0.1-999.9 (ms) (default: 100.0 ms). When a lighting controller CA-DC21E is connected to the
controller, the lighting configuration can be set.

The signal type for the FLASH signal output, [Normally open] or

Normally closed], is set in the output assignments. See "Terminal - - . S
[Block & ;arallel P]ort” (Page 7—23)Ff)or morjdetails. ASSIQnIng FLASH terminal OUtPUts to |IghtS
Change settings and assignments of FLASH terminals for
3 When the settings are complete, click [OK]. controlling the lights connected to the lighting controllers.
The FLASH system variables enable the control of lighting

without the need for external wiring.

Refer to "Strobe Lighting Settings" (Page 7-18) for more details on
FLASH terminal settings and connections.

1 Select [Light Config.] under [Common Settings] on
the [Camera Settings] screen (Page 7-8).
The [Light Config.] menu appears.

Comwira Settinas Liahking Coof imuration

3 Lioht controlior | -

[ Lisht 1 Flash Fiashy T{Cmmra 11:Ensbls -
eatiomns (] st [
Mode [Pl Wit echulation

o tage oatpal -
¥ bish (Finshy |{Camara 1):Enshls
Eonk i it A

oia Pk Widlh odulalion

ol koe. outimt -
A Connmctjom et st check,

Procossing Priority | Isive procesiing -

2 Select the light controller with the lights needing to
be configured.

When multiple lighting controllers are connected, they will be
numbered 1 through 4, with 1 being the unit closest to the
controller.

3 Check the box next to the light number to be
configured, then adjust the settings.

Flash

Select the FLASH signal to use for lighting control from
Flash 1 to 8. The light will illuminate according to the
output status of the assigned FLASH signal.

Flash is disabled and lights will not illuminate even when
selected if a terminal is not assigned to the selected FLASH
signal (excepting the case when terminals are not assigned
to all Flash signals) or when [Strobe Lighting Settings] (Page
7-18) is not checked.
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Continuous Light controller settings
Check continuous to keep the light illuminated

regardless of the FLASH terminal output.

FLASH assignments cannot be changed when continuous
operation is selected.

Settings for the optional light controller CA-DC21E
connected to the controller can be changed.

1 Select [Light Config.] under [Common Settings] on
the [Camera Settings] screen (Page 7-8).

4 Repeat steps 2 and 3 to configure the settings for The [Light Config.] menu appears.
eaCh Iight. Comaira Settings Lighbing Cood imurat on
[;]d\iuxhsn“n; rlu. = Flash T{Camara 1]:Ebls |
5 When the settings are complete, click [OK]. ; Contians [] s it [A

o [Pl Hidih bechilalion

W ltage matpat -
¥ Lish (Flighy |{Camara 11:Enshle
Eonk frvans m_!ﬂ_t_l_llll__E

Mok [Puloe Bidth Medilalion

Yol time outpt -
[ Connmct hom el statisn ek,

Procowsim Priority | [ie processing

2 Select the light controller to change the settings
for.

When multiple lighting controllers are connected, they will be
numbered 1 through 4, with 1 being the unit closest to the
controller.

3 Change the settings as required.
Settings can be changed for each light connected to
the controller.

Reference >

* The [Connection and status check] option applies to all
lighting controller modules.

* The [Voltage output] is changed by setting the DIP
switches on the light controller module. For more details,
see the XG-7000 Series Setup Manual.

Mode

Select the lighting mode.
¢ Pulse Width Modulation (default): Controls and

illuminates the light using PWM.
e D.C.: llluminates and controls the light using DC.

Linearize

If the [Mode] is set to [D.C.], the output can be
automatically set to the characteristics of the currently
connected light source so that the intensity value
specified is linear to the light intensity.

7-20
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50% Limit

Use this option to limit the light output to 50% to
prevent degradation of the LED light through
overheating (default: ON).

If this is set to "ON", the light intensity will be fixed at 127 even
when the light intensity setting (Page 7-12) is set to 128 or
higher.

Connection and status check

Use this option for checking if there are any errors with
the lighting controller before capturing an image
(Default: ON). Disabling the [Connection and status
check.] option results in a quicker processing time,
but disables error checking when capturing images.

Processing Priority

Use this option to specify the processing priority when

changing light intensity. Change this to [Lighting] to

ensure that intensity adjustments are reflected at

specific image capture points.

* Image processing (default): Adjusts the intensity at
a time that does not affect the program cycle.

¢ Lighting: Temporarily stops accepting trigger inputs
in the capture unit and immediately adjusts the
intensity. If the capture unit is in trigger wait status,
%Trg*Ready will turn OFF for approx 1to 10 ms

while the intensity is adjusted.

4 When the settings are complete, click [OK].

Screen Update

This controls when the display screen is updated while

displaying images.

This setting does not apply to Camera Settings and White Balance
adjustment (Page 7-22).

1

3

Select [Screen Update] under [Common Settings]
on the [Camera Settings] screen.
The [Screen Update] menu appears.

Cmwra Settings Scroen Update

ENL

Mg ICamern !
Wy Camarn 3
Wiy Iomarn 4
Lamara provies

Change the settings as required.
» Trigger (default): Updates the screen based on a

trigger input.
¢ Live Image: Displays a live image.

When the settings are complete, click [OK].

When [Continuous] is selected these limitations apply:

Although the screen is always updated, an inspection will not
be performed unless a trigger input is received.

There will be a time lag equivalent to or less than the "Shutter
speed + Image capture time" between the trigger input and the
actual image capture.

7-21

sbumas apoy aullyo



Adjusting the White Balance

Adjusting the White Balance

If a color camera is connected, the RGB levels (white 4 Place a white piece of paper (or other white target)
balance) can be adjusted to match the lighting in the area specified in step 3, and then press the
environment of the target area. Perform such adjustment No.3 (TRIGGER) button on the handheld controller,
when installing a new system or when changing cameras or press [TRG] on the screen.
or lighting. The average color values (R, G, B values) are
m displayed in the [RGB (mean values)] field.
* The color extraction result may change due to changes in the
white balance setting. Be sure to verify the operation after 5 Adjust the screen brightness so that the average
changing the white balance setting. RGB values are each within the range of 100 to 200.
* Any unsaved settings, results and archive data will be cleared If the Trigger button (Button No.3) is held down for 3

(Page 5-19) when changing the white balance.

* In Run mode, this setting only affects capture units that have
the use system settings option enabled. Refer to "Capture”
(Page 4-17) for more details about referencing global settings.

seconds, the controller will continuously update the
image. When the image is updated continuously, the
R, G, and B values will also update continuously.

1 From the System Configuration, select [Cameras] - 6 Select [Auto].
[White Balance]. The multipliers are calculated automatically so that the

white color is within the standard range (in the same
way as the RGB values).

Reference

The RGB multiplier can also be specified within the range of
0.000 to 5.000.

The [White Balance] menu appears.

7 When the settings are complete, click [OK].

To reset the multiplier

Select [Initialize] to return all multipliers to [1.000].

Camera images can be updated in [Continuous] or [Trigger]
modes.

2 Select the camera to be adjusted.

A monochrome camera cannot be selected.

Individual camera settings (such as shutter speed), for
making adjustments can be set in the [Camera Settings] in
the System Configuration menu.

3 Specify the reference area for adjusting the white
balance.
Enter a numerical value or select [Draw] to specify the
area.
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Terminal Block & Parallel Port

Settings for controlling the input and output of data through
the controllers terminals (parallel and terminal block) can
be changed. For more information about input/output with
external devices, see the XG-7000 Series Communication
Control Manual.

1 From the System Configuration menu, select
[Communications & I/O] - [Parallel Port].
The [Parallel Port] menu appears.

2 Change the settings as required.
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Status change time (ms)

Set the length of time from when the data is ready for
output to the leading edge of %Sto within the range 1
to 999 (ms). (Default: 5 ms)

On Time (ms)

Set the time from the leading edge of %Sto to the
trailing edge of %Sto within the range 1 to 999 (ms).
(Default: 10 ms)

* This setting is used in common with the output on time for
%Ack and %Nack.

* Only when [Handshake: ON] is selected, O ms can be set.
When 0 ms is set, the timeout function of handshaking is
cancelled. The duration of %Ack and %Nack is changed
simultaneously when the cycle time is reached.

Cycle time (ms)

Set the time between two consecutive leading edges
of %Sto within the range 2 to 1000 (ms). (Default: 15
ms)

Handshake
Select [OFF] (default) or [ON] to perform handshaking
for parallel terminal input and output.

Output Type

Select the method used to control the behavior of
%JAHold.

* Latching: Latches the output when a NG result

occurs. (To unlatch, either reset the program,
change the program, or turn the outputs off.)

¢ Sync with STO (default): Turns the output ON/OFF
in synchronization with the %Sto output (Page 4-
333).

¢ One shot: Turn the output on for the time specified
in [One shot time (ms)] and turn off immediately

after.

* |f the program was created in version 2.1 or earlier, the
outputs will be fixed in [Latching] state regardless of the
[Output Type] setting.

* Even if [Sync with STO output] is selected, %Sto will not be
output unless at least one parallel terminal output unit is
executed in the flowchart.

¢ A parallel terminal output unit must be executed to
synchronize the output of %JAHold with %Sto. The parallel
terminal output unit does not have to contain output data if
there is no data to output via the parallel port.

One shot time (ms)

Set the [One shot time] within the range of 1 to 9999 (ms)
(default: 500 ms).This is only valid if the [Output Type] is
set to [One shot].

Input Assignments
Review/edit input assignments.

Output Assignments

Review/edit output assignments.
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3 When the settings are complete, click [OK].

Reference >

* The strobe output settings can be changed in the [Camera
Settings] on the System Configuration menu, or by using the
capture unit [Strobe Lighting Settings] menu (Page 4-27).

* For more details on the system variables that can be assigned,
refer to the XG VisionEditor Reference Manual (Control/Data
Edition).

* Assignment of the same bit on the same system variable to
input terminals on the parallel port, RY addresses using CC-
Link, or EtherNet/IP output data bit zone is not allowed.

The controller must be restarted if changes are made to the input
assignments or output assignments.
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Ethernet (TCP/IP) Network Settings

Settings for controlling the input and output of data through
the Ethernet port can be changed. For more information
about input/output with external devices, see the XG-7000
Series Communication Control Manual.

1 From the System Configuration menu, select

[Communications & I/O] - [Ethernet (TCP/IP)].
The [Ethernet (TCP/IP)] menu appears.

Change the settings as required.

Ethernet (TCP/IPY
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If any incorrect settings are made, not only the controller but
also other equipment on the network may not work properly.
Consult your system or network administrator for information
on setting values.

IP address

Specify the IP address of the controller (default:
192.168. 0.10).

Subnet mask

Specify a subnet mask (Default value: 255.255. 255.0).

Default gateway

Specify a default gateway IP address (Default value:
0.0.0.0).

* The IP address specified as the destination for archive
data using FTP (Page 4-359) must be unique.

¢ |f the PLC-Link (Ethernet) is enabled, the IP address must
not be the same as the IP address on the other end of the
PLC link.

¢ [f the settings are changed when PLC-Link (Ethernet) is

enabled, or if the EtherNet/IP or VNC functions are enabled,

the controller must be restarted for changes to take effect.

Enable BOOTP

If BOOTP is enabled on the network that the controller
is on, the network settings can automatically be
populated in the Ethernet (TCP/IP) settings. If retrieval
of network settings from the BOOTP server fails, the
last saved settings will be used.

* When BOOTP is being used, the settings of the IP address,
sub-net mask, and default gateway cannot be changed on
the [Ethernet (TCP/IP)] menu.

* |f the BOOTP server is not started, the controller retries
BOOTP processing for about 3 minutes at startup. To
interrupt the BOOTP processing, press the ESC key on the
console.

» |f time-out of retry occurs or if a retry is interrupted, the
system starts operation with the network setting saved in
the system settings.

* | BOOTP is not enabled, start the controller while pressing
the MENU key. The network information can be retrieved
from the BOOTP server. It is convenient to retrieve the
network information from the BOOTP server once at startup
of the controller and to change settings of the controller. In
this case, the network information retrieved is implemented
and saved in the system settings.

e BOOTP is available through:

- IP Setting Tool by Keyence
- BOOTP-DHCP server by Rockwell Automation
- BootP server by WAGO

Port

Enter the port number used for data I/O on the
controller.
¢ Command & Data Output: Enter the port number

used for non-protocol specific commands and data
output. (Default: 8500).

¢ PC Program: Enter the port used to communicate
with PC programs (XG VisionEditor, XG
VisionTerminal, and ActiveX controls). (Default:
8502). Note that PC programs use three consecutive
ports from the specified number. For example, when
8710 is specified, ports 8710 to 8712 are used by
PC programs; and when 10108 is specified, ports
10108 to 10110 are used.
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The same port number cannot be specified for [Command &
Data Output] and [PC Program] or [VNC Server Setup].

Delimiter

Select [CR] (default), [CR+LF], or [LF] for the delimiter
used for Ethernet communication.

MAC Address
MAC address of the controller is displayed (change is

not allowed).

3 When the settings are complete, click [OK].
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Changing the FTP Client Settings

Change the settings for outputting images and data from
the controller to an external FTP server using the archive
function (Page 5-19).

For details on the settings for outputting archived data to an FTP
server, see [Image Archive] (Page 5-20) and [FTP Settings] (Page 4-
359).

1 From the System Configuration menu, select
[Communications & I/0] - [FTP].
The FTP menu appears.

2 Change the settings as required.

FTF Clisnt Setun
Timecukisec)
Corpection Retry Count:
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Timeout

Enter the timeout period in seconds to wait for a
response from the FTP server during data output
(default: 30 seconds).

Connection retry

Enter the number of attempts to log in when
connection to the FTP server fails (default: 1).

Server port No.

Enter the port number of the FTP server used for
control (default: 21).

Passive mode

Check this option when using FTP in passive mode
(default: ON (passive mode)).

High speed mode

Select whether or not to use High Speed Mode. This
setting will raise the FTP output level in order to
shorten output time.

* ON: Perform FTP output in High Speed Mode.

¢ OFF (default): Perform normal FTP output

operations.

* When [ON] is selected, display updates and outputs other
than FTP may be slower.

* To enable the change to High Speed Mode, it is necessary
to restart the controller.

¢ |f [Port function] is changed using the touch panel, the
touch panel can not be used after change is set. The
console (option) or the touch panel that is connected to the
port need to be restored.

3 When the settings are complete, click [OK].
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RS-232 Network Settings

The function and settings of the controller RS-232 port can
be changed. For details on interfacing signals with
external devices, refer to Overview of the I/O Interface
(Page 8-1) and "Controller Global Settings" in the XG
VisionEditor Manual.

1 From the System Configuration menu, select
[Communications & I/0] - [RS-232C (no protocol)].
The RS-232C (no protocol) menu appears.

This item cannot be selected if PLC-Link (RS-232C) is
enabled.

2 Change the settings as required.
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Port function

Select [Data Output / Command Control (default)] or
[CA Series Touch Panel] for the function of the RS-
232C port.

* |f [CA Series Touch Panel] was selected, data output and
command control using the RS-232C port are not possible.
When PLC-Link (RS-232C) is used, this setting is disabled
and neither the CA Series touch panel or no protocol
communication can be used.

¢ |f the settings of [CA Series Touch Panel] are changed
using the touch panel, the touch panel cannot be used
after change is set. The console (option) is needed to
restore the settings.

Baud rate

Select 9600 (default), 19200, 38400, 57600, or 115200
(bps) for the baud rate.

Stop Bit

Select [1] (default) or [2] for the stop bit.

Parity Bit

Select [None] (default), [Odd], or [Even] for the parity
bit.

Flow Control

Select [None] (default) or [CTS/RTS] for the flow

control.
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Delimiter
Select [CR] (default), [CR+LF], or [LF] for the delimiter
used for RS-232C communication.

3 To finish settings, click [OK].

Data length is fixed at 8 bits.
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Changing the PLC-Link Settings

Settings for controlling the input and output of data through

PLC Link can be changed. USiI‘Ig the PLC Link Via RS'2320
Use the following procedures when using the PLC-Link via
For more details about PLC's compatible with the controller, refer RS-232C between the controller and PLC connected with a
to the XG-7000 Series Communication Control Manual. RS-232C link unit. For more information about data
> Note | addressing, refer to the XG VisionEditor Reference Manual
e |f [PLC-Link] is enabled, [CC-Link] and [EtherNet/IP] cannot be (Programming Edition).
enabled.

¢ |f the communication mode and PLC-Link mode settings are

changed, the controller must be restarted for changes to take 1 From the System Configuration menu, select

[Communications & I/0] - [PLC-Link].

effect.
* If the communication mode is changed to [PLC-Link], a The [PLC-Link] menu appears.
message "Initializing PLC-Link *th" appears in the lower right of
the screen and disappears after the connection is established.
* |f you change to run mode after establishing the [PLC-Link] - ﬁi‘;:&m T
communication mode, the controller will repeat the initialization )
process until a connection to the PLC is established. If there is Hm I;E:;ﬂ o,
no response from the connected PLC, the warning 'PLC If:: }“”:g:
communication has failed" is displayed each time initialization D
is performed. If the warning continues to appear, check to see H?ZEE
the PLC is connected correctly. Hi:zs
| nosng
|F il
T

2 Select [PLC-link (RS-232C)] in [Mode].

When PLC-Link (RS-232C) is used, neither the no protocol
communication of RS-232C nor the touch panel function can
be used. When the touch panel is used especially, the touch
panel cannot be used after [PLC link (RS-232C)] is selected
and set. The console (option) is needed to restore the

settings.
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3 Select the Series name to be connected in [PLC

Typel.
The settings for the selected PLC type appear.
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4 Change the settings as required.

The settings on the left side of the menu relate to the
PLC link via RS-232C settings. Refer to "PLC-Link
Common Settings" (Page 7-31) for details on the
settings shown on the right.

Baud Rate

Select 9600 (default), 19200, 38400, 57600, 115200,
or 230400 (bps) for the baud rate.

* If you selected [SYSMAC C series] in [PLC Type], only
"19200" or "9600" can be selected.

e [230400] is selected only when [KV-L20 Series], [MELSEC
Q/L Series], or [SYSMAC CJ/CS1/CP1 Series] is selected
for [PLC].

Stop Bit
Select [1] (default) or [2] for the stop bit.

If you selected [KV-L20 Series] in [PLC Type], the stop bit is
fixed to [1].

Parity Bit

Select [None], [Odd] (default), or [Even] for the parity
bit.

If you selected [KV-L20 Series] in [PLC Type], the parity bit is
fixed to [Even].
Flow Control

Select [None] (default) or [CTS/RTS] for the flow
control.

> Note |

If IMELSEC AnN Series] or [MELSEC Q/L Series] is selected
for [PLC], the flow control is fixed to [CTS/RTS]. If [KV-L20
Series], [SYSMAC C Series], [SYSMAC CJ/CS1/CP1 Series],
or [YASKAWA MP Series] is selected, the flow control is fixed
to [None].

Data Length
Fixed at 8 bits.

5 When the settings are complete, click [OK].
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Using PLC-Link Via the Ethernet

Use the following procedures when using the PLC-Link via
the Ethernet between the controller and PLC connected
with an Ethernet unit. For more information about data
addressing, refer to the XG VisionEditor Reference Manual
(Programming Edition).

1 From the System Configuration menu, select
[Communications & I/O] - [PLC-Link].
The [PLC-Link] menu appears.
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2 Select [PLC-Link (Ethernet)] in [Mode].
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3 Select the Series name to be connected in [PLC

Typel.
The settings for the selected PLC type appear.
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4 Change the settings as required.
The settings on the left side of the menu relate to the
PLC link via RS-232 settings. Refer to "PLC-Link
Common Settings" (Page 7-31) for details on the
settings shown on the right.

IP address
Enter the IP address for the unit that the controller is
communicating with (default: 192.168.0.20).

The IP address must be different from the controller's IP
address.

Port

Enter the port number of the port using the PLC-Link
(default: 8502 for the KV-LE20 Series, 5000 for the
MELSEC Q/L Series, and 9600 for the SYSMAC CJ/
CS1/CP1 Series, and 1024 for the YASKAWA MP
Series).

Changing the [PLC Type] returns the values to their initial
settings.

Resend time

Enter the resend time (ms) for use if a communication
error occurs (default: 10000 ms).

NODE No.

Specify the node number (available only when
[SYSMAC CJ/CS1/CP1 Series] is selected).
Controller IP Address

Shows the IP address of the controller.

5 When the settings are complete, click [OK].

PLC-Link Common Settings

Common settings for the PLC-link

PLC-Link settings regardless of communication type.

Command Execute Event

Choose the method used for executing commands sent via
PLC-Link.

¢ Terminal (default): Execute commands on the leading
edge of the terminal assigned as the PLC terminal.
Polling: Execute commands when the value in a data
memory designated as the control address changes
from0Oto 1.

¢ Only custom commands can be executed using the PLC-Link.
* Depending on the communication quality, polling may result in
slower command execution when compared to using terminal.

* For details on custom commands that can be used via PLC-
Link, refer to the XG VisionEditor Reference Manual (Control/
Data Edition).

¢ For details on custom commands defined by default, see "List
of Custom Instructions" (Page 7-48).

Command Selection

Select the method used to specify commands sent via

PLC-Link.

e By Command No. (default): Commands are specified
by using the custom command number in the data
memory designated as the [Command No. Address].

* By Execute Flags: Commands are specified by using
"1"'s in data memory words that correspond to the
custom command to be executed. This data memory
begins at the [Execute Flags Address].
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Specifying commands (By Command No.)

Command No. Address

Specify the address (default: 00200) of the data memory

used for custom command numbers.

* Use 1 word addresses.

e The command is executed by entering the number of
the custom command (0 to 127).

Command Execute Address

Specify the address (default: 00300) of the data memory
word used for executing commands that are entered by
their command number. This address is used to verify
command results (0: Success, Error Code: Fail), and for
executing commands using the polling method (1:
execute).

The function uses 1 word addresses.

Specifying commands (By Execute Flags)

Execute Flags Address

Specify the starting address (default: 00100) of the data

memory used for specifying commands individually.

e This function uses the number of data memory
addresses is specified in the [Number of Commands]
field (1 word per command, max 128 words).

¢ In addition to specifying individual commands to
execute and verifying command results, this address is
also used to execute commands by polling.

* Custom commands are always specified from a 0-based
address. Non O-based addresses cannot be used.

e |fa"1"is entered in two or more data memory words at the
same time, only the command from the smaller address will be
executed.

Number of Commands

Specify the number of data memory words (commands)
used when executing commands by flags. (0 to 128,
default: 128)

Response time for executing commands using the polling method
can be improved by specifying the smallest number required.
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Common settings for commands

Command Parameter Address

Specify the starting address (default: 01000) of the data

memory used for command parameters (*01 to *16).

e This function uses 2 words of addresses for each
parameter from the data address (max 32 words for 16
parameters).

e Enter values for the parameters defined in commands
and specify the command parameters for execution.

Reference >

For commands that use text string parameters, the parser will read
2 words per character (1 byte) from the designated parameter
data address (terminate strings with a "0" or "NULL").

Command Result Address

Specify the starting address (default: 02000) of the data

memory used for storing data from commands that return

results.

¢ This function uses 2 words per data item (or 2 words per
character (1 byte) if the command returns text strings).

e The actual range of data memory used to receive
command results depends on how the command is
defined.

Specifying result data output

Data Memory Address

Specify the starting address (default: 00700) of the data

memory used for storing data from data output units.

e This function uses 2 words per data item (or 2 words per
character (1 byte) if the command returns text strings).

e The range of data memories required for storing data
depends on the settings in the [ltem] tab of the data
output unit (Page 4-336).

Result Memory Address (bit)

Specify the address (default: 00800) of the data memory

used for confirming the data has been output.

e The specification uses 1 word addresses.

e A"1" will be written if the result output for one data
output unit completes normally.

¢ The location in the data memory where the result output
completion status is written depends on the settings in
the [ltem] tab of the data output unit (Page 4-336).
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Decimal Point

Choose the method for handling numbers from output

units, parameters used with MW/MR/MS/MWX/MRX/MXS

commands, and for command data and results.

¢ Fixed-point (default): Process the number by
multiplying it by 1000 and storing it as 32 bits of signed
integer data in the data memory (address m: lower 16
bits, address m+1: upper 16 bits).

* Floating-point: Processes the number as single-
precision floating point data (32 bits) in the data
memory.

Result Memory Address Output Skip

When the box is checked and the function enabled, writing
to the Result Memory Address (bit) is not performed
(default: disabled).

When this setting is enabled, the communication time for writing
the Result Memory Address signal can be reduced. However, it is
necessary to pay attention to the data reception timing control at
the PLC side.
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Changing the CC-Link Settings

Use the following procedures to setup and communicate
with the optional CC-Link module CA-NCL10E. For more

details about synchronizing CC-Link variables, refer to the

XG-7000 Series Communication Control Manual.

If any settings other than the [Decimal Point] settings are
changed, the controller must be restarted for changes to take
effect.

After restarting with the CC-Link set to [Enable], the controller
will repeat the initialization process until a connection to the
CC-Link unit is established. If there is no response from the
connected CC-Link unit, the confirmation menu "CC-Link
communication has failed" is displayed each time initialization
fails.

1 From the System Configuration menu, select

[Communications & I/O] - [CC-Link].
The [CC-Link] menu appears.

Specify [Enable] in the [Enable/Disable] field.
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If the input terminal assignment and coinciding system
variable/bit is set to RY, the [OK] button will remain disabled,
preventing changes to be confirmed, even when choosing
[Enable] selecting [Enable]. Change the input assignment or
coinciding RY setting, then choose [Enable].
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3 Change the settings as required.

Number

Select station number (1 to 64) of the CC-Link on the
controller (Default: 1). With the CC-Link, up to 64
stations can be connected to one master station (fixed
to 0). The controller has exclusive use of the number of
stations set in [Count] starting from the number set in
[Number]. For example, if [Number] is set to 10 and
[Count] is set to 4 stations, the controller will have
exclusive use of station numbers 10, 11, 12, and 13.

Set the station numbers so that the same number is not used
on multiple devices.

Speed

Select 156 Kbps, 625 Kbps, 2.5 Mbps, 5 Mbps, or 10
Mbps (default) for the communication speed.

* The speed should be set to the same setting as the master
station.

e The maximum transmission distance changes depending
on the selected speed. Refer to the XG VisionEditor
Reference Manual (Control/Data Edition) for more details.

Prot Ver

Select the CC-Link protocol version.

¢ Ver. 1.10 (default): Communication with Ver. 1.10.

¢ Ver. 2.00: Communication with version 2.00. This
can only be used when the master station is
compatible to Ver. 2.00. Using version 2.00 means
the cyclic settings can be configured.

Lowering the protocol version from Ver. 2.00 to Ver. 1.10 will
disable any previously set word device assignments.
Count

Set the number of stations (1 to 4) reserved by the
controller (default: 1). Increasing the number of
stations increases the amount of data that can be
transferred.

Cycle

If [Ver. 2.00] is selected for [Prot Ver], set the number
of cycles (1 to 8) in the cycle settings (default: 1).
Increasing the number of cycles increases the amount
of data that can be sent or received with the same
number of stations.
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* Increasing the number of multiples slows down the
response time.

* Reducing the number of stations may disable the
previously configured word and bit device assignment
settings and prevent output. After changing the number of
stations and cycles, check the assignment status display
to see if the necessary inputs and outputs are enabled.

* The number of data points allocated by setting the number
of stations and cycles includes the data range used by the
system. The actual number of data points available to the
user are listed below.

Cycle: 1x

Data type Word device Bit device
RWr RWw RX RY

1 exclusive 4 4 11 12

stations

2 exclusive 8 8 43 44

stations

3 exclusive 12 12 75 76

stations

4 exclusive 16 16 107 108

stations

Cycle: 2x

Data type Word device Bit device
RWr RWw RX RY

1 exclusive 8 8 11 12

stations

2 exclusive 16 16 75 76

stations

3 exclusive 24 24 139 140

stations

4 exclusive 32 32 203 204

stations

Cycle: 4x

Data type Word device Bit device
RWr RWw RX RY

1 exclusive 16 16 43 44

stations

2 exclusive 32 32 171 172

stations

3 exclusive 48 48 299 300

stations

4 exclusive 64 64 427 428

stations

Cycle: 8x

Data type Word device Bit device
RWr RWw RX RY

1 exclusive 32 32 107 108

stations

2 exclusive 64 64 363 364

stations

3 exclusive 96 96 619 620

stations

4 exclusive 128 128 875 876

stations

The word device uses two words for each item, excluding the
Command Result and Command Number items.

Change the [Decimal Point] settings as required.
Choose the appropriate data expression method for
each command parameter MW/MR/MS/MWX/MRX/MSX,
commands data output, and result data output for the
word device input and output.

¢ Fixed-point (default): Processes the number by
multiplying it by 1000 and storing it as 32 bits of
signed integer data in the word device.

* Floating-point: Processes the number as
singleprecision floating point data (32 bits) in the
word device output (RWrX: lower 16 bits, RWrX+1:
upper 16 bits).

If a command uses an integer, the controller will read the
command parameter as an integer by rounding off the tenth
digit regardless of the setting, and write the command data
output as an integer.
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5 Confirm the word device assignment as necessary.

This function shows the word device output and input
and is useful for finding unused ranges.

RWr

A list of word outputs appear in the [RWr command
area setting] menu.

Cr-Link

B conmaml ares sl ling

Ttk worel chics Content
ERcHIN Conmered Reaall
RRrO01
ERclI Conmered el o
RAr003 Conmarl Dital

I g 5 |
P = | 16
Maber 1 Cotmerd arca tice  1¥l|word

¢ Data output units (Page 4-336) used in the flowchart
that specify CC-Link as the destination are listed by
their unit ID in the write data range.

e The items used by commands are written to the
continuous 128 words block (by default). The
command result is written to RWr000 and command
datal to 63 is written to RWr002 to RWr127.

* Reducing the command area size reduces the
command area 2 words at a time from RWr127.

* Any device ranges that cannot be used in the

current settings are grayed out.

The result data Command Data1 to 63 is registered

using the method chosen in [Decimal Point].

If data outputs and commands are used at the same time,
their data ranges may overlap. Avoid this by reducing the
command area size to the least amount of words required,
and by changing the starting address for outputting results in
the [Offset of RWr] setting for the data output unit. Refer to
"Data output" (Page 4-336) and "Control/Data Output via CC-
Link" in the XG VisionEditor Reference Manual (Control/Data
Edition) for more details.
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RWw

A list of word inputs appear in the [RWw command
area setting] menu.

Oulpul word device  Bmlenl
FAn000 Connael Morlsr, XlnlakaF e dbus (D1
ERallI Hirdal A icldkee (1]
RAn002 Conmarel Farameder | EInDataF ialdars 1]
LT Coamered Paramicler] Kinbuldl icldoe:[1]

< 2
Puget njs ik
Morbar: -1

Conncinl aren siza  D3|word
Starkiin offsst of svsten varidhls assimeent  D00[vord

* By default, the system variables for variable
synchronizing starting at %InDataFieldbus [0] are
assigned to RWw000, 2 words for each item.

e The items used by commands are written to the
continuous 34 words block (by default). The
command number is written to RWr000 and
command parameter1 to 16 is written to RWw002 to
RWw034.

* Reducing the command area size reduces the
command area 2 words at a time from RWwO033.

* Any device ranges that cannot be used in the
current settings are grayed out.

* Data that includes decimal points and is used in
Command Parameter1 to 16 is registered using the
method chosen in [Decimal Point].

Only custom commands can be executed using CC-Link.

* |If command control and variable synchronization are used
via CC-Link at the same time, their data ranges may
overlap in the word devices used for RWw even when their
default settings are used. Avoid this by reducing the
command area size to the least amount of words required,
and by changing the starting address for synchronizing
variables in the [Starting offset of assignment of system
variables] setting on the variable synchronization unit.
Refer to "Controlling and Outputting Data with CC-Link" in
the XG VisionEditor Reference Manual (Control/Data
Edition) for more details.

» For details on custom commands that can be used via CC-
Link refer to the XG VisionEditor Reference Manual
(Control/Data Edition).

* For details on default custom commands, see "List of
Custom Instructions" (Page 7-48).
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6 Change the bit assignments as required.

Any user-specified system variable related to parallel
output control can be assigned to bit device outputs
and inputs. Only devices available with the current
settings are displayed.

As CC-Link performs communication by scanning the links,
high speed switching may not be picked up. The scan cycle
changes depending on the number of stations, cycles, and
settings of other devices on the network. Be sure to check the
signal reliability of signals when using CC-Link.

The bits required for commands and data outputs are
assigned to a reserved area and cannot be changed. For
more information about device assignments, refer to the XG
VisionEditor Reference Manual (Control/Data Edition).

RX

The [RX user definition area setting] menu appears.
Use this menu to assign system variable outputs and
their bits to the devices address.

CL-Link

R address Wariale nane

REn001 Cowiand eounlate flaa
REn00] Cowiand error flaa
RH002 Cownand readv flaa
RH00y Result ready flaa
Reing4 Result Ok flaa
RH00g

RAN00G

Ri00?

44444444

¢ Use the columns under [Variable name] and [BIT] to
assign the desired output-type system variable and
its bit to an RX address. Only system variables
related to parallel port control can be assigned.

* Any device ranges that cannot be used in the
current settings are not displayed.

For more details on the system variables that can be
assigned, refer to the XG VisionEditor Reference Manual
(Control/Data Edition).

RY

The [RY user definition area setting] menu appears.
Use this menu to assign system variable inputs and
their bits to the devices address.

Y usr el ini Linn area

M addrass Warizhla nans
R Cowiand reausst flaa
Ra| [nDataFieldbus svne inhibit flaa
R0z [Rasaryad]
Y0003 Result ack flaa
Y004

Y005
Y005
Y007

44444444

Pee :
Murler:

¢ Use the columns under [Variable name] and [BIT] to
assign the desired input-type system variable and
its bit to an RY address. Only system variables
related to parallel port control can be assigned.

* Any device ranges that cannot be used in the
current settings are not displayed.

Reference

* For more details on the system variables that can be
assigned, refer to the XG VisionEditor Reference Manual
(Control/Data Edition).

¢ |tis not possible to assign the same bit of the same system
variable to multiple RY addresses and input terminals on
the parallel port.

Select [Create CSP File] to create a CSP file.

This outputs a CSP file that is used when the master

station references the controller CC-Link settings. A

CSP file is named based on the following naming

rules.

e When Ver. 1.10 is used: CA-NCL10E_[No. of
exclusive stations].csp

e When Ver. 2.00 is used: CA-NCL10E_[No. of
exclusive stations]_V2-00_E[Cycle value].csp

The BMP icon file for the controller is CA-NCL10E.bmp that is
located in the "Doc" folder in the XG VisionEditor installation
folder.

8 When the settings are complete, click [OK].
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Changing the EtherNet/IP Settings

Follow the procedure below for communication and control
using EtherNet/IP. For more information about
synchronizing EtherNet/IP variables, refer to the XG
VisionEditor Reference Manual (Control/Data Edition).

IP address, subnet mask, and other controller Ethernet settings
are changed from the Ethernet menu (Page 7-25).

If any settings other than the [Decimal Point] and [Starting
address of output data on XG Implicit Output Addressing (XG
— PLC): Multi BIT Output Settings] settings are changed, the
controller must be restarted for changes to take effect.

Cyclic communication settings such as cycle (RPI), data size,
time out, transmission trigger, etc. are specified at the PLC.
During cyclic communication with the controller, set the RPI
value to 5 ms or more. When COS (Change Of State) for the
PLC (Keyence's KV-3000/5000/5500, etc.) that allows selection
of the communication trigger is selected, set the minimum
transmission interval (Inhibit Time) to 5 ms or more.

If RPI is set to 5 ms or more, use of other communications such
as measurement settings, dialog operation, command, FTP,
remote desktop, etc. of the controller may give excessive load
to the controller. This may result in delay of processing or
temporary time-out of the communication. In this case, it is
necessary to review the cyclic communication settings,
operating conditions, or to put priority on the communication
processing to the image processing with the EtherNet/IP
settings in off-line mode. Be sure to verify if the performance is
acceptable before operation.

In the network connecting to a lot devices including the
EtherNet/IP device, if a large load applies to the network
continuously/temporarily, delay or packet loss may occur.
Before operation, be sure to perform enough verification.
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From the System Configuration menu, select
[Communications & I/0O] - [EtherNet/IP].
The EtherNet/IP menu appears.

Select [Enable] in the [Enable/Disable] field.

1 Iherbel {1
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Rulti BIT Jeuts  [BYTE Assion| 0009 - 015
X6 Inelicit Ot Mklress i 606 -» FLC) Rddress

Sirale BIT Outeuts | B1T Assion | 0000 - 0007

Rulti BIT Outrts  [BYTE Assion| 0009 - 0195
Procsssinm Priorite

| Inws process i -|
Mate: Riefer to the 35 neual for @l icit Hex akiress settinvs.
| Creats EE Fila |
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Change the settings as required.

PLC type

Select the type of connection.

The settings for the selected PLC type appear. Refer to
"Controlling and Outputting Data with EtherNet/IP" in
the XG VisionEditor Reference Manual (Control/Data
Edition) for more details.

Changing the PLC types will initialize some of the EtherNet/IP

settings.

Data Size

Specify the data size assigned to the EtherNet/IP

cyclic communication (4 bytes increments). From the

starting address of the cyclic communication, various

data areas are assigned to the area for the size

specified in this setting. The range that can be

specified and the default value vary depending on the

PLC type selected.

* Allen-Bradley ControlLogix: 16 to 496 bytes
(Default value: 496 bytes)

* Allen-Bradley SLC5/05: 16 to 248 bytes (Default
value: 248 bytes)

* Keyence KV: 16 to 1436 bytes (Default value: 496
bytes)

* OMRON SYSMAC: 16 to 1436 bytes (default: 496
bytes)

e Other: 16 to 1436 bytes (Default value: 496 bytes)
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The data size which is actually sent/received is in
accordance with the PLC settings. Although it is acceptable
to set the cyclic communication data size differently between
the PLC and controller, it is recommend to set the value the
same between the two devices so data is sent and received
correctly.

The value set here is used as the data size to gain access to
the input data (instance 100, attribute 3) and output data
(instance 101, attribute 3) of the Assembly Object in the
message communication.

Change the [Decimal Point] settings as required.
Choose the appropriate data expression method for
each command parameter MW/MR/MS/MWX/MRX/
MSX, commands data output, and result data output
for input and output.

¢ Fixed-point(default): Processes the number by

multiplying it by 1000 and storing it as 32-bits of
signed integer data.
When the integer of the calculation result is 7 digits,
write
+999999999. (The sign is either + or -.)

* Floating-point: Processes the number as
singleprecision floating point data (32 bits) in the

data memory.

If a command uses an integer, the controller will read the
command parameter as an integer by rounding off the tenth
digit regardless of the setting, and write the command data
output as an integer.

5 Check the allocation of input data (data to the

controller) as necessary.

BIT Assign

The [XG Implicit Input Addressing (XG « PLC): Single
BIT Input Settings] menu, which is an assignment list

of the input data (data to the controller) bit information,
is displayed.
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Use the columns under [Variable name] and [BIT] to
assign the desired input-type system variable and its
bit to an address. Only system variables related to
parallel port control can be assigned.

For more details on the system variables that can be
assigned, refer to the "List of System Variables" in the XG
VisionEditor Reference Manual (Control/Data Edition).

* The system variables which have been assigned to the
input terminals on the parallel port cannot be used as
another assignment for the EtherNet/IP.

Assignment of the same bit on the same system variable to
multiple output data (reception of the controller) addresses
and input terminals on the parallel port is not allowed.
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6 Check the allocation of output data (data from the
controller) as necessary.

BYTE Assign

The [XG Implicit Input Addressing (XG « PLC): Multi
BIT Input Settings] menu, which is an assignment list
of the input data (data to the controller) byte
information, is displayed.

BIT Assign
The [XG Implicit Output Addressing (XG — PLC):
Single BIT Output Settings] menu, which is an

R
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assignment list of the output data (data from the
controller) bit information, is displayed.
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 Starting address of command functions:

Specifies the position to start assignment of items

necessary for command control. In the controller, it Use the columns under [Variable name] and [BIT] to

assign the desired output-type system variable and its
bit to an address. Only system variables related to
parallel port control can be assigned.

For more details on the system variables that can be
assigned, refer to the "List of System Variables" in the XG
VisionEditor Reference Manual (Control/Data Edition).

is fixed to 16 bytes and cannot be changed.

¢ Command function size: ltems necessary for
command control are assigned up to 68 bytes which
are the area size upper limit (default). Command
Numbers are assigned from 16 to 19 bytes, and
Command Parameter 1 to 16 are assigned from 20
to 83 bytes.

 Starting address of input data: Specifies the
position to start assignment of %InDataFieldbus[] in
system variable synchronization. In the default, 4
bytes for each item from the 84th byte have already

been assigned.

* Any device ranges that cannot be used in the current
settings are grayed out.

e The decimal data written to Command Parameter is
expressed using the method set in [Decimal Point].

Only custom commands can be executed using the
EtherNet/IP.
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BYTE Assign

The [XG Implicit Output Addressing (XG — PLC): Multi
BIT Output Settings] menu, which is an assignment list
of the output data (data from the controller) byte
information, is displayed.
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» Starting address of command functions:
Specifies the position to start assignment of items
necessary for command control. In the controller, it
is fixed to 20 bytes and cannot be changed.

¢ Command function size: ltems necessary for
command control are assigned to 100 bytes of the
area size (default). Command Results are assigned
from 20 to 23 bytes and Command Datal to 24 are
assigned from 24 to 119 bytes.

¢ Starting address of output data: The starting
address for output data can be set here. If the data
output size is not sufficient, reduce the command
area size to the least amount required, and change
the starting address position for outputting results in
the [Starting address of output data] setting.

* Any address ranges that cannot be used in the current
settings are grayed out.

* The decimal data in the Command Data is expressed
using the method set in [Decimal Point].

The data range, which is actually used for a command
response, varies depending on the command. Be sure to
provide a sufficient area for the command response of the
command used. For details, see "Results Output Unit" (Page
4-336) and also "Control/Data Output via EtherNet/IP" in the
XG-7000 Series Communication Control Manual.

7 Change the setting for [Processing Priority] as

required.

Select the processing to be prioritized in the EtherNet/

IP communication.

¢ Image processing (default): Prioritize image
processing. Depending on the image processing
contents, a timeout error in EtherNet/IP
communications or a delay in the output of the
results data may occur.

e Communication: Priority is given to the EtherNet/IP
communication processing. Since the
communication processing is performed by
interrupting the image processing, delay or variation

of the measuring time may occur.

Select [Create EDS File] to create an EDS file.

The EDS file including the information for the EtherNet/
IP function of the controller is output. A EDS file is
named based on the following naming rules.

¢ File name: Keyence_5001_0102.eds

* Qutput path: SD2/XG/EDS

* Since the EDS file does not include the information set or
changed by the controller or the XG VisionEditor global
settings, the prepared EDS file is always the same.

* The BMP icon file for the controller is XG-7000_7000.ico
that is located in the "Doc" folder in the XG VisionEditor
installation folder.

9 When the settings are complete, click [OK].
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Changing the VNC Server Function Settings

Change the VNC server function settings.

To apply a change to the enabled/disabled setting of VNC server
functions, it is necessary to restart the controller.

1 From the System Configuration menu, select
[Communications & I/0] - [VNC].
The VNC menu appears.

2 Change the settings as required.

[ClEnale i Sarer

| 15900

Slop 81| | Iherhel SIP

Enable the VNC server function.

Check the box to use the VNC server function.

VNC Server Setup
¢ Port No.: Specify the communications port No.

which is used with the VNC server functions (default:

5900).
¢ Password: Enter the password for access to the
VNC server.

The same port number cannot be specified for both
[Ethernet] (Page 7-25) [Command & Data Output] and [PC
Program].

3 When the settings are complete, click [OK].
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Tested VNC clients

Keyence has verified the connections with the following
VNC clients (as of March 2011).

PC software
e UltraVNC_1.0.8.2

Touch panel displays (Supports monitor screen display
only.)

e Keyence VT3-X15, VT3-S12, VT3-S10

¢ Digital Electronics Corporation GP-3700/GP-3600 Series
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Save/Load System Settings

The current global settings can be saved to an SD card, or
loaded from an SD card.

Do not turn off the system power while you are saving the settings.
Doing so may cause errors in the internal data

With the menu displayed by selecting [Program] - [New/Edit/Del
Programs] on the function menu in Run mode, or by clicking
[Program] - [Save/Load Program Settings] on the System
Configuration menu, all the program files and system settings can
be saved in a single operation. These functions are useful for
making backups of all settings on the controller (Page 4-365).

Saving the Global Settings

Global settings can be saved to an SD card.

1 Select [Program] from the System Configuration
menu and select [Save/Load System Settings].
The [Save/Load System Settings] menu appears.

2 click [Save].

Hawe in I Lenfarchived
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filw S 1P U] Laenl m
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3 Select [Save in] and specify where to save the
system settings.
Specify a folder, (if necessary), where the controller
manages all program files.

4 Select [Folder] and specify where to save the
system settings.

5 Click [Execute].
The system settings will be saved.

6 When the settings have been saved, a confirmation
screen appears.

Use [View Files] to bring up the View Files menu (Page 5-35) and
confirm that the global settings file env.dat is saved in the
specified folder.
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Loading the System Settings

System settings can be loaded onto the controller from the
SD card.

If the system data is loaded from the SD card, all the existing
system data will be overwritten. Save the current system data in
the SD card as required, and then perform the following
operations.

1 Select [Program] from the System Configuration
menu and select [Save/Load System Settings].
The [Save/Load System Settings] menu appears.

2 Select [Load].

lowsd I Twal Trun I Loy dar chime!
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3 Select [Load from] and specify the location of the
system data.
Specify a folder, (if necessary), where the controller
manages all program files.

4 Ciick [Execute].
The system settings will be loaded.
When loading operation is completed, a confirmation
screen appears.

The loaded system settings will not take effect until the
controller is restarted. The controller can be restarted by
clicking [Restart now] on the confirmation screen.

5 Restart the controller.

The new system settings will not take effect until the controller is
restarted.

7-44



OCR Encryption

OCR Encryption

Users can create a conversion table to decrypt the data
read by the OCR unit (Page 4-231) when an encrypted
date, time, or shift is printed on a target. Use this
conversion table to keep the encoded register string and
the internal calendar linked and thus allow encoded date
and time stamps to be read as normal character strings.

1 From the System Configuration menu, select [OCR

Encryption].
The [OCR Encryption] menu appears.

OCR Encryntion faar
¥ear Table He_ 0

0 Hun S Hue Kl Hune Il More:
Al Hong 21 Hong il Gl Hone
11 Hune 4 Hue Hi M
03 Hona 23 Hona 3 Hona
(T K il Mo
G5 Hone
KK Mo
07 Hong G7 Hone
0 Hun S Hue Kl Hun
09 Hong 20 Hong G0 Hone
0 K I o 4 411 Hun:
71 Hons
2 Hume
1 Hong
14 Hume i it ! A Hne
15 Hona 75 Hone
16 K f : 4 i Hum
17 Hong 7 Hons
..... t u A1 Hune
19 Hona M Hong

2 Select a conversion target unit (year, month, etc) or

[Shift].
The encryption table appears.

T

For example, select [Shift] to create an encryption
table that indicates a specified period of time as a
character, such as 9:00 to 12:00 as A, 12:00 to 15:00
as B or 15:00 to 18:00 as C.

3 Specify a Table No. (0 to 9).

Up to 10 tables can be created. Changing encryption

tables is an easy way to use an encoding pattern
different than the inspection target.

4 Create an encryption table.

Register the replacement text for each original number

(YYMMDDMMHH).

QCR Encruntion tear

< fear Tabla o, T

Al
Iimart
Clsar

Gerarats

o o [

For example, BA (year), JM (month), and BC (date) can
be read as Oct. 12, 2010.

Conversion unit Original Replacement text
specified in step 2

Year 10 BA

Month 10 JM

Day 12 BC

If [Shift] was selected in step 2
From the encryption table, select [Add] then register
the time and replacement text on the Shift menu.

0GR Encruntion  Shift
Shift Tabla Mo 0

Start Tive  End Tiwe  Renlocevent Teat

Slacl Time N

linuts

Each table can encrypt up to 24 replacements.

5 When the settings are complete, click [OK].

Complete setting of all replacement text for the encryption table
that is used.

Characters for which the replacement text field is empty in the
current conversion table will be handled as if they were unset in
the register string. Unset characters are removed and the
remaining characters move forward to take their place.
Additionally, if the entire registered string is unset, it will be read
as blank space.
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Custom Instruction Setting (Custom Commands)

Input the commands and parameters for any standard
instruction to create custom instructions for controlling the
system.

See the XG VisionEditor Reference Manual (Control/Data Edition)
for more details on the standard instructions and custom
instructions.

1 From the System Configuration menu, select
[Custom Functionality] - [Custom Instruction
Settings].

The [Custom Instruction Settings] menu is displayed.
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2 Change the necessary settings for the custom
instruction number (0 to 127) that you want to
define as a custom instruction.

Reference

Commonly used commands have already been assigned by
default. Change the setting as necessary.
* For details on custom commands defined by default, see

"List of Custom Instructions" (Page 7-48).
¢ See the XG VisionEditor Reference Manual (Control/Data
Edition) for more details on the assigned standard

instructions.
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Command name
Enter the name of the custom instruction to be defined
using up to 31 single-byte alphanumeric characters.

When no protocol communication is used, you can execute
the custom instruction by directly entering this name and
necessary arguments.

¢ The name of a custom instruction is case-sensitive.

¢ 1-byte symbols may be used, however a comma (,) cannot
be used in the name of a custom instruction.

¢ The name must be unigue among the standard instructions
and existing custom instructions.

* Using names consisting of three or less uppercase
characters and numbers is not recommended. A name
with those characteristics may be used as standard
instruction in a future version upgrade. It is recommended
to use four or more characters or to include at least one
lowercase character for the name of a custom instruction.

Execution content

The current content of the custom instruction is

displayed. To edit the contents of a command, select

the line of the command to edit.

* Up to 256 single-byte alphanumeric characters can
be used in one custom instruction (A line feed is
counted as two characters.).

¢ See the XG VisionEditor Reference Manual (Control/
Data Edition) for more details on how to enter the
contents to execute.

» To execute several standard instructions
sequentially, separate them with a line feed. Up to
16 standard instructions can be executed in

sequence.
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Reply

Select the method to return the command execution
result to the controller.

¢ Batch: The execution result is returned when all

standard instructions included in the custom
instruction have been executed.

* Single response: The execution results are
returned from each of the standard instructions
included in the custom instruction.

¢ No response: No execution result is returned for
either the custom instruction as a whole or the

individual standard instructions.

¢ When a custom instruction consists of several standard
instructions and one of the standard instructions
encounters an error, the subsequent standard instructions
are not executed. When [Batch] is selected for [Reply], the
error code of the standard instruction which encountered
an error is returned as the response. If a custom instruction
includes a standard instruction which is not support by the
device used to issue the instruction, the custom instruction
itself is not executed. See the XG VisionEditor Reference
Manual (Control/Data Edition) for more details on the
handling of command devices.

* For command execution via the terminal block & parallel
port, PLC Link, CC-Link, or EtherNet/IP, the execution result
is always returned as [Batch] even when [Single response]
is selected for [Reply].

* When using with a command unit, console command
assignment, and dialog part, there is no response
regardless of the setting.

3 When the settings are complete, select [OK].
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Custom Instruction Setting (Custom Commands)

List of Custom Instructions

This list shows the default custom commands (and their assignments) that can be used for control purposes and in the
command unit (Page 4-345).

For more information on the individual commands and their parameters, refer to the XG VisionEditor Reference Manual (Control/Data
Edition).

Custom Assigned commands Description
instruction No.

0 SS Save program

1 WO,100,*01 Write terminal offset

2 PW, 1,701 Switch program No. (SD1)
3 PW,2,%01 Switch program No. (SD2)
4 BS,&Cam1Img,*01 Register image (Cameral)
5 BS,&Cam2Img,*01 Register image (Camera 2)
6 BS,&Cam3Img,*01 Register image (Camera3)
7 BS,&Cam4Iimg,*01 Register image (Camera 4)
8 RR,AL Update position reference using the current image
9 BC Capture image

10 HS,IM,*01,AL,AL Save archived data

11 UW,FC,*01 Change display unit ID

12 VW,*01 Change display template 1D
13 GW,*01 Switch page No.

14 TS,2,\xg\stat Save statistical data

15 T1 Issue trigger

16 T2 Issue trigger

17 T3 Issue trigger

18 T4 Issue trigger

19 T5 Issue trigger

20 T6 Issue trigger

21 T7 Issue trigger

22 T8 Issue trigger

23 TA Issue all triggers

24 TE,*01 Enable/disable trigger input
25 TQ Read trigger acceptance
26 LK,*01,*02,*03 Enable/disable device input
27 OE,*01 Enable/disable output

28 RO Switch to run mode

29 SO Switch to offline mode

30 RM Read run/offline mode

31 PW,*01,*02 Switch program No.

32 PR Program No. readout

33 RS Reset

34 RB Restart

35 SS Save program

36 NW,AL,*01 Write registered image No.
37 NW,*01,*02 Write registered image No.
38 NR,*01 Read registered image No.
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Custom Assigned commands Description

instruction No.

39 NU,AL Update referenced registered image No.
40 NU,*01 Update referenced registered image No.
41 CE,*01 Clear error

42 RE Return to beginning of flowchart
43 WG, *01 Waiting status release

44 RR,AL,*01 Updating the reference position adjustment value
45 RR,*01,*02 Updating the reference position adjustment value
46 RU,AL Update image reference

47 RU,*01 Update image reference

48 TG,*01 Teaching

49 UT,*01,702 Test Unit

50 UE Reset unit after test

51 CA,*01,%02,*03,*04 Register character to library

52 CA,*01,02,03,*04,*05,06 Register character to library

53 CD,*01,*02 Delete character from library

54 CW,*01 Write REG

55 CW,*01,*02,03 Write REG

56 CR,*01,*02 Read REG

57 WO,*01,*02 Write terminal offset

58 VW,*01 Change display template ID

59 VW,PV Change display template ID

60 VW,NX Change display template ID

61 VR Read display template 1D

62 GW,*01 Switch page No.

63 GW,PV Switch page No.

64 GW,NX Switch page No.

65 GR Read page No.

66 UW,FC,*01 Change display unit ID

67 UW,FC,PV Change display unit ID

68 UW,FC,NX Change display unit ID

69 UR,FC Read display unit ID

70 FW,*01 Change camera screen

71 FW,PV Change camera screen

72 FW,NX Change camera screen

73 FR Read camera screen No.

74 WI,FC,*01 Change image type

75 RI,FC Read image type

76 ZM,FC,*01,"02,*03,*04 Zoom

77 SC,FC,*01,*02 Scroll

78 FT,FC Fit

79 DC,*01,*02 Close dialog

80 DC,AL Close dialog

81 DO,*01 Open dialog

82 DR Read dialog ID

83 BU,*01,*02 Open unit properties dialog

84 TC Statistics data clear

85 TS,*01,\xg\stat Save statistical data
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Custom Assigned commands Description

instruction No.

86 HE,*01 Start/stop archive

87 HR,*01 Read archive status

88 HC,*01 Clear archived data

89 HC,AL Clear archived data

90 HS,IM,*01,AL,AL Save archived data

91 HS,AL,*01,AL,AL Save archived data

92 LE,*01 Start/stop modification logging
93 LQ Read modification logging status
94 BC Capture image

95 PS,Administrator,*01,*02 Change password

96 PS,Operator,*01,702 Change password

97 WH Read user account

98 UC,Administrator,*01 Change login user

99 UC,Operator,*01 Change login user

100 TW,*01,*02,*03,*04,*05,*06 Write date/time

101 TR Read date/time

102 PC,*01,%02,*03,*04 Copy program

103 PM,*01,*02,*03,*04 Move program

104 PD,*01,*02 Delete program

105 ow,*01,*02 Change fixed name in file naming rule
106 OR,*01 Read fixed name in file naming rule
107 ES,*01 Switch between run/edit program
108 El Read run/edit program status
109 FV,*01 Show flowchart in run mode

110 Fl Read show/hide flowchart status
111 KY,*01 Console virtual input

112 KY,*01,*02 Console virtual input

113 Vi Version information readout
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Calibrating CA Series Touch Panels

When a CA Series touch panel is connected, field of view 4 Touch the EE at the four corners of the screen,
(FOV) correction can be performed so the touch panel can and verify that the touched locations were each
be operated correctly. selected correctly.

1 From the System Configuration menu, select
[Custom Functionality] - [Calibrate CA series Touch
Panel].

Tl el cabibealinn el
Touch the snuares on each cornsr of the scresn to confiry.

2 Touch the EE at the top left of the screen. T

LG D S T U CE el (e If one was not selected correctly, the EE at the

touched location turns red.

Reference

If FOV correction is not correct, or to perform correction
again, select [Re-Calibrate] and perform correction again.

5 When the settings are complete, click [OK].
3 Touch the EE at the bottom right of the screen.

Loy Ve wcenbee ul Une sgware i U ol e cighl ol Do s

Cancal
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Screen Resolution (New Program Options)

Select the display resolution to be used on the controller.

1 From the System Configuration menu, select
[Communications & I/O] - [New Program Options].
The [New Program Options] menu appears.

2 Select the display resolution to use.

Curdlon Iresl rucl ion Sell ing:

Calibrale CA verics lasch Pancl
Hew Progran Opl iore

e 800 x 600 (default): Set the resolution to 800 x 600
(SVGA size).
* 1024 x 768: Set the resolution to 1024 x 768 (XGA

size).

3 When the settings are complete, click [OK].
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System Information

Use this option to display information about the controller,
including the controller name, controller hardware version,
program file version, and available space.

1 Select [System Information] from the System
Configuration menu.
The [System Information] menu appears.

Systom Inforsat i

AN (50,0000}
Comyrighl (o) 20002011 MEYENCE CORPORAT 10M.
All rishis resorved.

Surinl Mo, [ J I S
Comtrol ber 1B LRI N R
WA Ackdr i LR R ]
Control ler Mo

Hardwars Yorsion (A

Gomera Ho. (e, Serial Ho.d
Camernl/2 NG-FCH) g

Wursion Inforuation
Provrom Setting File

5.0
Gibobal Yariablo File a0
Tystow Sabbing Tile e

fresarea S0 B SELW /000,01 8
woOR (]

Librar ies. .. [ Clom

2 Review the information.
¢ Model (version): Shows the controller model and

firmware version.
* Serial No.: Shows the serial number of the
controller.
¢ Controller ID: Shows the unique ID of the controller.
MAC Address: Shows the MAC address of the

controller. (Cannot be changed.)

Controller Name: Shows the name assigned to the

controller.

¢ Hardware Version: Shows the hardware version of
the controller.

¢ Camera No. (Model, Serial No.): Shows the

information for the currently connected camera.

Version Information: Shows the versions of the
program files currently on the controller.

¢ Free area: Shows the available memory on each SD
card displayed in the form "available memory / total
capacity".

* The [Controller Name] field will be empty if a name has not
been set for the controller (Page 7-4).

e |f an SD card is not inserted, the "Free area" field will
display "0 KB/ 0 KB".

3 ciick[Close].
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Chapter

I/0 Interface Specifications

Overview of the I/O
Interface

The controller has 4 communication ports and 2 1/O ports.

e RS-232C interface (Page 8-2)

¢ Ethernet Interface (Page 8-4)

¢ USB Interface (Page 8-8)

e CC-Link interface (Page 8-19)

e Parallel I/O interface (Page 8-21)

¢ Terminal Block Interface (Page 8-23)

Commands can be sent and data output via the RS-232C

and Ethernet communication ports in no-protocol mode.

Multiple communication ports can be used at the same

time.

¢ In addition to standard communication, data output and
control can also be done using PLC link communication
via the RS-232 and Ethernet interfaces. For more details,

see the XG-7000 Series Communication Control Manual.

¢ The Ethernet interface also supports data output and
control by EtherNet/IP. For more details, see the XG-
7000 Series Communication Control Manual.

Example of multi port usage

Data such as measurement results and NG images are
output to the PC via Ethernet while the inspection settings
are controlled from the PLC via RS-232C.

PLC-1 PLC-2

ommand control Command control
witch programs) RS-232C (Switch programs)

Data output Data output
Ethernet| eInspection Ethernet| eInspection
images images
v NG images v NG images

| HUB or router |

Ethernetl

Communication software is required to correctly display data on
the computer.

8-1
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RS-232C Interface

RS-232C Interface

The RS-232C port on the system can be used to
communicate with external equipment. The system can
communicate with external equipment using two
communication modes: no protocol mode or the PLC link
mode.

The transmitted data will differ depending on the
communication mode. Switch modes depending on the
environment. Refer to "List of Communication Commands"
in the XG VisionEditor Reference Manual for more details
on the no protocol mode and switching the communication
mode.

The signal GND and power GND are common to both
communication modes. Take care to avoid voltage differences
when connecting external devices to the controller.

RS-232C Port Specifications

RS-232 basic specifications

e Connector: RJ-11 (Port 1), D-sub 9-pin (Port 2)
» Standards: The connected device must comply with EIA
(Electronic Industries Association) RS-232C standards.

ltem Compatibility
Communication Full-duplex
System

Synchronous system  Asynchronous

Transmission Code ASCII (Part binary code)

Data-bit Length 8-bit

Stop-bit Length 1-bit/2-bit

Parity Check None/odd/even

Communication 9600/19200/38400/57600/115200/

speed 230400 bps
Delimiter CR/CR+LF/LF
Flow Control None, CTS/RTS
Maximum cable 15m

length

Connector specifications (RS-232C port 1)
Specifications for RS-232C port 1 are as shown below.

L

(Controller Side)

No. Signal Signal Signal direction

Description

1 CS(CTS) Data Transmission Output
Permission

2 Not used — —

3 SD (TXD) Data Transmission Inputs

4  SG (GND) GND —

5 RD (RXD) Data Reception Output

6 RS (RTS) Data Transmission Inputs

Request

Since the controller uses the RS-232C modem definition, SD is
assigned to input and RD is assigned to output.



RS-232C Interface

Connecting to a PC

The controller can be connected to your computer using a
dedicated serial cable (optional).

When the PLC / PC has a D-sub 9-pin connector

=
i

XG-7000 Series

«e——a9T D)%

OP-26487 (2.5m)____ \
e

"
OP-26486 &

* In the connection examples above, flow control is not possible.
If flow control is necessary, connect using the Page 8-10

method.

* The controller uses the communication settings selected in the
communication mode specified in the System Settings in XG
VisionEditor. For more details, refer to "Controller System
Settings" in the XG VisionEditor Reference Manual. The baud
rate for no protocol mode and parity bit settings can be viewed
and changed using [RS-232C (no protocol)] (Page 7-28) on the
System Configuration menu.
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Ethernet

Ethernet

The Ethernet port on the controller can be used to > Note |
communicate with external equipment in addition to Use a category 5e LAN cable or above when connecting via 1000
connecting to Keyence software XG VisionEditor, XG Base-T. An STP type is recommended for the cable structure.
VisionTerminal, and ActiveX control. The controller can

communicate with external equipment using 3

communication modes: no protocol mode based on the

RS-232C command set, the PLC link mode, or EtherNet/IP.

The system also acts as an FTP client and an external FTP

server can be specified as the output destination for

sending stored images and history data.

For more details about various types of communications control
using the Ethernet port, refer to the XG-7000 Series
Communications Control Manual.

Ethernet Port Specifications

Standard specifications

* Connector: RJ-45
e Medium: 10 BASE-T/100 BASE-TX/1000 BASE-T
e Communications protocols:

- TCP/IP (other than PLC link, EtherNet/IP)

- UDP (PLC link)

- TCP/IP, UDP (EtherNet/IP)

Reference >

The Keyence software (XG VisionEditor, XG VisionTerminal, and
ActiveXcontrol) uses both TCP/IP and UDP.

Connector Specifications

The specifications of the Ethernet port are as follows:

:| (Controller Side)

EIIIII;

10 BASE-T/ 1000 BASE-T
100 BASE-T
No. Signal Signal Signal Signal
direction direction

1 TX+ Output TRX+ Input/Output
2 TX- Output TRX- Input/Output
3 RX+ Inputs TRX+ Input/Output
4 Not used — TRX- Input/Output
5  Not used — TRX- Input/Output
6 RX- Inputs TRX- Input/Output
7 Not used — TRX+ Input/Output
8  Not used — TRX- Input/Output




Ethernet

Preparation for Transmission via
Ethernet

The controller can be controlled via Ethernet by
connecting to a PLC / PC using an Ethernet cable. The
controller can transmit various data types including
settings, images, measurement values and inspection
results.

Consult your controller or network administrator when
connecting to an existing LAN. If any incorrect settings are
made, the system as well as other network equipment may not
work properly.

The controller may truncate parts of the output data, depending
on the network conditions. (The controller does not resend data
with packet loss)

Some delays may occur with data transmission between the
network and the controller, depending on the network
conditions. If a response is required, such as a trigger input,
communicating via the 1/O interface is recommended.

The firewall function on the connected PC must be disabled, as
it may cause a problem with the communication.

Use equipment that is intended for use in a factory environment
(such as hubs and LAN cables) for the network. Using
commercial equipment meant for office applications may cause
unstable operations.

Communication specifications

The Ethernet communication specifications are as follows:

Communications protocols:
Communications protocols:

- TCP/IP (other than PLC link, EtherNet/IP)
- UDP (PLC link)

- TCP/IP, UDP (EtherNet/IP)

Topology: Peer to Peer

One-to-one connection with a PC

This section describes how to prepare and communicate
when the controller is controlled in a one-to-one

connection with a PC, and not via the LAN. To connect to
your PC, a cross cable (3 m) OP-66843 should be used.

Cross cable (3 m)
(OP-66843)

Connecting the controller to a PC

1

Change the TCP-IP settings on the system.

The system uses the TCP/IP settings specified in the
System Settings in XG VisionEditor. For more details,
refer to "Controller System Settings" in the XG
VisionEditor Reference Manual.

The IP address, subnet mask, and default gateway
settings can be viewed and changed using [Ethernet]
(Page 7-25) on the System Configuration menu.

Change the TCP-IP settings on a PC.

When the controller is directly connected to a PC with
a cross cable, set the IP address between 192.168.0.1
and 192.168.0.255 excluding 192.168.0.10 (when the
subnet mask of the controller and PC are
255.255.255.0).

See the instruction manual for your computer or LAN
settings for more information.

Turn off the controller and the PC and connect the
Ethernet connector on the PC to the Ethernet port
using a cross cable.

4 Turn on the controller and the PC.
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Ethernet

5 Start [Command Prompt] on the PC.

When [Request timed out] appears

If a message [Request timed out] appears and the
correct IP address of the controller has been specified
in the ping command, the setting and configuration of
the controller and the PC is incorrect.

To start the command prompt (Windows XP), click the [Start]
menu then click [All Programs] - [Accessories] - [Command
Prompt].

Check that the steps from 1 to 3 described on the

6 Enter [ping] followed by the IP address of the previous page have been properly performed.

controller in alphanumeric characters and press

the Enter key. An example of communicating with the controller using

Telnet software and no protocol mode

You can use Telnet software to communicate with the
controller. In this example, the operation process using
Tera Term (free software) is described.

See the following URL for details on Tera Term (as of August
2011).
http://www.vector.co.jp/soft/win95/net/se067018.html

When the IP address of the controller is
[192.168.0.10]
Enter [ping 192.168.0.10].

1 Prepare Telnet software.
Install Telnet software such as Tera Term (freeware).

2 Start Telnet software on your PC and configure

If the controller and the PC are properly configured, a
message [Reply from (the IP address of the controller)
~ ] will appear.

8-6

settings for the host.

¢ Host: Enter the IP address of the controller. (Default value:
192.168.0.10).

e TCP port#: Enter the communication port specified for the
controller. (Default value: 8500).

Example of host settings in using Tera Term

X

& ICRAP  Host: [192.168.0.10 =
I~ Telnet TCP porti: (8500
© Serial Porf: |COMI £ ‘

Ok I Cancell

Help |




Ethernet

3 Connect the host.

If Tera Term is used, click [OK] after configuring the
host computer connections.

The command system used in communication is the
same as that of the no protocol mode in RS-232C. For
more details, refer to "Standard Instruction” in the XG
VisionEditor Reference Manual.

Setting example of Tera Term Terminal Setup

Help

Tera Term Terminal setup § x|
~Terminal size New=line
= QK
80 ® |24 Recelve: |CRHLIF -
I~ Term size = win size | | Transmit: [CR = Cancel
I~ Auto window resize

Terminal ID: [¥T100 -

Anawerback: I~ Auto switch (WT<=>TEK)
~Kanji (receive) Kanji (transmif) ————
[s)1s =] —‘ PSJIS = Kanji=in: [188

l

v local echo

= hit katakan I /bit katakana Kamji—out: [ =

One-to-n connection with a PLC / PC

This section describes how to prepare and communicate
when more than one controller is controlled by one PC via
a LAN.

A
HUB
(router)

Differences between one-to-one connections and one-
to-n connections

Preparation and control methods for one-to-n connection
are basically the same as those for one-to-one connection.
However, the following points differ.

To connect multiple controllers, a hub or router that
supports T000BASE-T, 100BASE-TX or 10BASE-T is
required.

To connect a controller to a hub (or router), use a
commercial straight cable. Keyence recommends using
a shielded twisted pair (STP) straight cable, category 5e
or greater.

¢ The IP addresses of the controllers on the network and

that of the PC must be different to prevent

communication breakdown.

An example of using two controllers (In this example

the subnet mask of the controller and PC is

255.255.255.0)

- IP address of the first controller: 192.168.0.10 (default)

- IP address of the second controller: 192.168.0.11
(changed because the default value would be the
same as first controller)

- The IP address of the PC: 192.168.0.12 (changed to
not interfere with the other addresses but using the
same first three ABC classes)

If a router is used, the Ethernet settings of the controllers

must be changed according to the settings of the router.

For more details, see the instruction manual of the router

or consult your system or network administrator.

Notes on one-to-n connections
¢ Multiple controllers cannot exchange data with each

other or control each other.

The maximum number of computers that can be
connected at once depends on the software and
hardware of the devices connected. For more details,
contact the manufacturer of the software or hardware of
the devices connected.

Consult your controller or network administrator when
connecting to an existing LAN. If any incorrect settings
are made, the system as well as other network
equipment may not work properly.

The baud rate and or connection stability may vary
depending on the combination of connected devices
and the network status. Make sure to check the
operational functionality of the network before starting
actual operation.
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USB Interface

USB Interface

The USB port on the controller is used exclusively for
connecting to Keyence software XG VisionEditor and XG
VisionTerminal. The USB port cannot be used with any
other software.

The connector shield, signal GND, and power GND are common.
Take care to avoid voltage differences when connecting external
devices to the controller.

USB Port Specifications

e Communication may be interrupted due to high voltage or
electrical noise near the system. If communication is
interrupted, disconnect and re-connect the USB cable, and
restart the software.

e |f communication interruption occurs frequently, check the
surrounding area for noise sources (inverter, solenoid valve,
etc.).

Standard specifications

e Connector: Female B connector
e Standard: USB Version 2.0.

Connector Specifications

Specifications of the USB port on the controller are as

follows:
O, @
@ ®
No. Signal Signal Signal direction
Description
1  VBUS VBUS —
D- Differential signal - Input/Output
3 D+ Differential Input/Output
signal+
4  GND GND —

Connecting to a PC

You can connect the controller to the PC via the USB port.
To connect the controller to the PC, use the optional USB
cable (2 m) OP-66844.

* Only 1 controller can be connected to a single PC.

* |f a cable other than OP-66844 or an extension cable is used,
the controller may not operate correctly.

* Conventional USB devices such as a USB mouse, card reader
or thumb drive cannot be connected to this port.

8-8

System requirements

To connect the controller to a PC via the USB port, a PC

with the following requirements is needed.

e QOperating system: Microsoft Windows 7 Home Premium/
Professional/Enterprise/Ultimate Edition, Microsoft
Windows Vista Home Basic/Premium/Business/Ultimate/
Enterprise Edition, Microsoft Windows XP Home Edition/
Professional SP2 or later (Other Windows operating
systems are not supported.)

e USB 2.0 compatible connector

* CD-ROM/DVD drive

Supports the Microsoft Windows 7 64-bit version. For all other
operating systems, only the 32-bit version is supported.



USB Interface

Installing the driver

You must install the USB driver before connecting the
controller to a PC. After the driver is installed, the controller
can communicate correctly with a PC running the Keyence
software XG VisionEditor, XG VisionTerminal.

USB driver installation must be performed by a user with
Administrator privileges.

This section describes how to install the driver, using
Windows XP as an example.

The installation wizard does not automatically appear on Windows
7. To install on Windows 7, connect the controller and the PC, then
use Device Manager to manually install the USB driver.

To install drivers, in Device Manager click [Update driver] under
[Other devices] on the property page for the [XG-7000/7000
Series], and specify the folder that contains the USB driver.

1 Turn on the controller and the PC.

2 When the PC starts, insert the XG-H8N CD-ROM in
the CD-ROM drive.

3 Connect the USB port of the controller and that of
the PC using the OP-66844 cable (optional).
[Found New Hardware Wizard] will appear on the PC
screen.

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

Nwfindowies will smarch for comand and updated soitwaie by
o b

apdwians instaflation OO of o
et jour permiszion]

a2y ok

Can Windowss conrect to Windoss Updabe 1 seanh for
it ?

0 s this time: orly
'Yas, row and pvery time | corned 3 device
%)M, ot thiz fime

Click Mest bo confire

Meas | | Concal |

4 Select [No, not this time], and click [Next].

5 Select [Install from the list or specified location]
and specify the folder that contains the USB driver.
Installation of the USB driver starts.

e The USB driver is located in \driverUSB on the XG-H8NCD-
ROM. After installing XG VisionEditor and XG
VisionTerminal, the driver is also stored in c:driversV-Works
for XG H8N.

¢ When installing drivers in Windows XP or Windows 7, a
warning message may appear confirming the installation.
When such a warning message appears, click [Continue]
to continue installation.

6 When installation of the USB driver is completed,
click [Finish].

Found New Hardware Wizard

Complating the Found New
Hardware Wizard

Therwizand biat Trached instalieg the s for

l%o G USE Diver

Click Finizh to close: the veand

The controller is now ready to communicate with PC
via the USB port.

8-9
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PLC-Link

PLC-Link

PLC link is an intelligent dedicated link between controller
and the PLC that allows direct input/output access to data
memories in a PLC (programmable logic controller) via the
RS-232C or Ethernet interface.

Command execution can be configured to use polling or
the system's PLC terminal control input.

e PLC-Link cannot be used on the RS-232C and Ethernet
interfaces simultaneously.

¢ The RS-232C interface cannot be used in its basic (no protocol
mode) and with the CA Series touch panel when it is used for
the PLC link.

e PLC Link, CC-Link, and EtherNet/IP cannot be used
simultaneously.

1. Wiring Overview

The PLC is wired to the controller in the following way.

PLC Controller

PLC
RS-232C
or
Link unit Ethernet
. Terminal block
I/O unit (%Plc)

* When the controller is not receiving commands from the PLC or
when it is polling, the PLC does not need to be connected to
the input terminal %Plc.

* Since the controller complies with the modem definition, when
connecting the controller to a device that complies with the
terminal definition via RS-232C, connect the SD signal of the
controller to the SD signal of the device and the RD signal of
the controller to the RD signal of the device.

2. PLC-Link settings

The controller uses the communication mode selection
and PLC-Link communication settings specified in the
System Settings in XG VisionEditor. Refer to "Changing the
PLC-Link Settings" (Page 7-29) for more details.

8-10

3.Wiring for the PLC Link and
Setting the Link Unit (RS-232C)

When connecting to a Keyence KV-L20
Series PLC

e Use OP-26486 (D-sub 9-pin female connector) and OP-
26487 (2.5 m straight cable).

e Set the link unit operation mode to [KV-Builder mode]
(for the KV-700) or [KV-STUDIO mode] (for the KV-1000/
3000/5000/5500).

XG-7000 Series PC/KV-L20 Series
(RJ-11 modular jack) (9-pin)

5.RD 3.5D

3.5D 7 i F - 2.RD

1.CS T T ': 4.ER

6.RS T T T T 6.DR

4.8G } + 5.8G

1.CD
9.RI

& Warning

The controller's signal GND, and power GND are common. Take
care to avoid voltage discrepancies when connecting external
devices to the controller.

When connecting to an Omron a SYSMAC
PLC

Reference >

When connecting to a SYSMAC C, adapt the wiring described
here to the pins on the actual connectors used for the connection.

e Use OP-84384 (D-sub 9-pin male connector for the
SYSMAC) and OP-26487 (2.5 m straight cable).

e Set the link unit operation mode to "upper link
(SYSWAY)".

e Setthe 1:1 or 1:N process to "1:N process".

¢ Set the unit number to "No.0".

e Set the CS control to "None".

¢ When enabling settings using CX-Programmer 6.0 or
later, make sure to set the [Optional settings on/off] item
to [On]. When set to "Off' changes to other settings will
not be active.



PLC-Link

For 9-pin
XG-7000 Series SYSMAC
(RJ-11 modular jack) (9-pin)
o1 =T oy
108 | I H 4RS
6.RS T H T 5.CS
I I S —
4.5G : : L 9sa
; ; H —I,-:—e.+5v
For 25-pin
XG-7000 Series SYSMAC
(RJ-11 modular jack) (25-pin)
5.RD 2.5D
3.8D — ———3RD
108 ; : n +——4RS
6RS i—sCs
4.5G 758G

& Warning

o |f OP-26486 is used to connect to a SYSMAC (9 pin), it may
cause damage to the controller or the connected device. Do
not use this connector.

* The controller's signal GND, and power GND are common.
Take care to avoid voltage discrepancies when connecting
external devices to the controller.

When connecting to a Mitsubishi MELSEC
Series PLC

¢ Use OP-86930 (D-sub 9-pin male connector) and OP-
26487 (2.5 m straight cable).

Set the operation mode for the link unit to [MC protocol
format 5] (for Q and L Series) or [exclusive protocol
format 1] (for A Series). Set the checksum setting to
[On].

When connected to the A Series, "RS-232C CD terminal
unchecked" must be defined in the ladder. Refer to the manual for
the Mitsubishi Electric computing link unit for more details.

* ltis necessary to convert to a D-sub 9 pin male connector
when using the OP-26486 (D-sub 9 pin female connector). Use
a commercially available gender converter (D-sub 9 pin female
to D-sub 9 pin male, straight connection).

* To use the Q Series link unit QJ71C24 (N) -R2 set "Baud rate
115200 bit/s, data length 8 bits, stop bit 1 bit, even parity", and
the switch setting in the PC parameters to "OBEE
(hexadecimal)".

XG-7000 Series MELSEC
(RJ-11 modular jack) (9-pin)
R S S S M
e ———r ——
o+ o
4.5G } T + 5.8G

1.CD

& Warning

The controller's signal GND, and power GND are common. Take
care to avoid voltage discrepancies when connecting external
devices to the controller.
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PLC-Link

Connecting to a YASKAWA MP Series PLC

Use OP-26487 (2.5 m straight cable) and connect itto a
commercially available D-sub 9 pin male connector as
shown in the figure below.

Set the communication protocol to "MEMOBUS".

Set Master/Slave to "Slave".

Set the transmission mode to "RTU".

Set the device address to "1".

Describe the MSG-RCV processing in the ladder or set
the automatic reception to "Specified" for a module that
allows automatic reception. Refer to the manual for the
YASKAWA Electric communication unit for more details.

XG-7000 Series MP Series
(RJ-11 modular jack) (9-pin)
5.RD 77777777777777777777777777777777 2.5D
3.5D e ————3RD
1.CS - T - +—— 4.RS
6.RS . [ ——5.CS
455G + + — 78G

I ———
+ “—9.TR

G

& Warning

If OP-26486 is used to connect to a SYSMAC (9 pin), it may
cause damage to the controller or the connected device. Do
not use this connector.

The controller's signal GND, and power GND are common.
Take care to avoid voltage discrepancies when connecting
external devices to the controller.
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3. Wiring for the PLC-Link and
Setting the Link Unit (Ethernet)

e Make sure that the specified IP address is unique and
different than the IP addresses for other devices.

» For all devices on a connected network use the same
subnet mask. For additional networks use a unique
different subnet mask.

* Use a category 5e or greater shielded twisted pair (STP)
cable for connection. When connecting the equipment
directly (1 to 1), use a cross cable. When connecting
through a hub, use a straight cable.

When connecting to a Keyence KV Series
PLC

Change settings using KV BUILDER Ver. 3.52 or later.

¢ IP address: In the PLC link settings on the controller, set
the specified IP address in [IP Address].

* Port number (VT): In the PLC link settings on the
controller, set the specified port number in [Port].

When connecting to an Omron a SYSMAC
PLC

Change the settings using CX-Programmer.

* Node No.: Set this to a value that is different from the
node number used for other equipment on the network.
This includes the node number specified in the PLC link
setting on the controller. (The default system node
number is 001.)

¢ IP address: In the PLC link settings on the controller, set
the specified IP address in [IP Address].

¢ FINS UDP port: Select [Define user], and in the PLC link
settings on the controller, set the specified port number
in [Port].

* |P address table: Set the IP address and node address
specified in the Ethernet menu (Page 7-25) on the
controller. The node address is normally [1].

¢ IP router table: Only set this item when using a router. In
router address, set the IP address for the router. In IP
address, set the IP address specified in the [Ethernet]
menu (Page 7-25) on the controller.



PLC-Link

Connecting to a Mitsubishi MELSEC PLC
with built-in Ethernet port

* Interruptions will occur if there is a device performing EtherNet/

IP communications with a multicast setting on the same
network as the CP1 Series.
¢ When connecting to a CP1E, a communication error occurs

due to a function problem under the conditions below.

- When 134 or more result data are output from one data
output unit

- When 134 or more data are retrieved with the command
including the MRX command

- When 135 or more data are set with the command including
the MWX command

Use the IP setting switch on the back of the PLC to set the IP
address on the CS1W-ETN11 PLC.

When connecting to a Mitsubishi MELSEC
link unit

Change settings using the network parameters in GX-
Developer or GX-Works2.

[MELSECNET/Ethernet]
* Network type: Select [Ethernet].
¢ Mode: Select [Online].

[Operation settings]

¢ Communication data code setting: Select [Binary
code communication].

* Initial timing setting: Select [Always OPEN].

* |P address setting: In the PLC link settings on the
controller, set the specified IP address in [IP Address].

* Send frame setting: Select [Ethernet (V2.0)].

¢ Authorize writing during RUN: Select [Authorize].

¢ In normal operations, do not change the communication port
number of the MELSEC side from 5000 (default).

¢ To check the setting of the communication port number of the
MELSEC side, select [Ethernet diagnosis] in the [Diagnosis]
menu of the GX-Developer or GX-Works2, and then check the
[Auto Open UDP Port] in the displayed window. If the
communication port number is set to 5000, it is displayed as
"1388" in hexadecimal.

Change settings via a PC in GX-Developer or GX-Works2.

Due to limitations with the built-in Ethernet port, a communication
error may occur when the MELSEC receives incomplete IP
packets.

When using PLC link communication via a hub, do not connect
to a network (company LANSs, etc.) where incomplete data may
occur with IP packets being sent and received.

Connect via a dedicated link unit when using the PLC link over
normal networks.

[Ethernet Port Settings]

IP address: In the PLC link settings on the controller, set
the specified IP address in [IP Address].
Communication data code setting: Select [Binary
code communication].

Authorize writing during RUN: Check [Authorize].

[Open Settings]

Add these settings.

¢ Protocol: Select [UDP].

¢ Open method: Select [MCprotocol].

¢ Local node port number: Specify a hexadecimal value

within the range 0401 to 1387, and 1392 to FFFE.
Numbers from 1388 to 1391 (5000 to 5009 in decimal)
are reserved.

Specify the [Port] setting in the controller with the
decimal notation of the hexadecimal value specified
here. (Example, if the local node port number is 1387,
specify 4999 in the controller).

* The built-in Ethernet port does not support Auto open UDP port

(port number default: 5000) like the QJ71E71-100. Specify the
communications port on the controller to a value from 1025 to
4999, and 5010 to 65535.

When connected to a hub do not set more than one controller
to the same port number. Set each controller with a different
communication port number, and register local port numbers to
the specific controller.
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PLC-Link

Connecting to a YASKAWA MP Series PLC

Use MP720 for setting.

Communication protocol: Select [Extended
MEMOBUS].

Master/Slave: Select [Slave].

Code: Select [BIN].

Connection type: Select [UDP].

IP address: In the PLC link settings on the controller, set
the specified IP address in [IP Address].

Port number: In the PLC link settings on the controller,
set the specified port number in [Port].

Describe the MSG-RCV processing in the ladder or set
the automatic reception to "Specified" for a module that
allows automatic reception.

Refer to the manual for the YASKAWA Electric
communication unit for more details.
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PLC-Link

Compatible PLC-Link connections

The following PLCs are compatible with the PLC-Link connection.

¢ Except for the built-in Ethernet port on certain PLCs, only connections via a link unit are supported.
¢ The range of data memories differ depending on the system. For more details, refer to the manual for each PLC.

RS-232C Interface

Keyence Corporation

Series name PLC Controller Link unit PLC operation mode PLC type
KV KV-700 KV-L20 KV BUILDER mode KV-L20 Series
KV-1000 KV-L20R KV STUDIO mode KV-L20 Series
KV-3000, KV-5000, KV-5500 KV-L20V KV STUDIO mode KV-L20 Series
Mitsubishi Electric Corporation
Series name PLC Controller Link unit PLC operation mode PLC type
MELSEC-AnS A1S, A1SH, A1SJ, A1SJH1, A2S, A1SJ71 (U) C24-R2, Exclusive protocol format 1 MELSEC AnN Series
A2SH, A171S, A171SH A1SJ71 (U) C24-PRF
A1CPUC24-R2 Calculator link port Exclusive protocol format 1 MELSEC AnN Series
A2US, A2USH A1SJ71 (U) C24-R2, Exclusive protocol format 1 MELSEC AnN Series
A1SJ71 (U) C24-PRF
MELSEC-A0J2 A0J2, AOJ2H A0J2-C214-S1 Exclusive protocol format 1 MELSEC AnN Series
MELSEC-AnN A1N, A2N, ASN AJ71C24, AJ71C24-S3, Exclusive protocol format 1 MELSEC AnN Series
AJ71C24-S6, AJ71C24-S8, AJ71UC24
MELSEC-AnA A2A, A3A AJ71C24-S6, AJ71C24-S8, AJ71UC24  Exclusive protocol format 1 MELSEC AnN Series
MELSEC-AnU A2U, A3U, AdU AJ71C24-S6, AJ71C24-S8, AJ71UC24 Exclusive protocol format 1 MELSEC AnN Series
MELSEC-QnA Q2A, Q2A-S1, Q3A, Q4A AJ71QC24 (N), AJ71QC24 (N) R2 Exclusive protocol format 1 MELSEC AnN Series
Q2AS, Q2AS-S1, Q2ASH, A1SJ71QC24, A1SJ71QC24-R2 Exclusive protocol format 1 MELSEC AnN Series
Q2ASH-S1
MELSEC-Q QO0CPU, QO1CPU QJ71C24, QJ71C24 (N)-R2 MC protocol format 5 MELSEC Q/L Series
Q02CPU, Q02HCPU, Q02UCPU, QJ71C24, QJ71C24 (N)-R2 MC protocol format 5 MELSEC QL Series
QO3UDECPU, Q04UDEHCPU,
QO6UDEHCPU, Q10UDEHCPU,
Q13UDEHCPU, Q20UDEHCPU,
Q26UDEHCPU, QOBHCPU,
Q12HCPU, Q25HCPU, Q02UCPU
QO02CPU-A, Q02HCPU-A, A1SJ71 (U) C24-R2, Exclusive protocol format 1~ MELSEC AnN Series
QOBHCPU-A A1SJ71 (U) C24-PRF
MELSEC-L L02CPU, L26CPU-BT LJ71C24, LJ71C24-R2 MC protocol format 5 MELSEC Q/L Series
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PLC-Link

Omron Corporation

Series name PLC Controller Link unit PLC operation PLC type
mode
SYSMAC SPM1 SRM1-C01, SRM1-C02 CPM1-C1FO1 Upper link (SYSWAY) SYSMAC C Series
SYSMAC CPM1 CPM1, CPM1A CPM1-C1FO1 Upper link (SYSWAY) SYSMAC C Series
SYSMAC CPM1A
SYSMAC CPM2A CPM2A-30CD**, CPM2A-40CD**, CPM1-C1FO1 Upper link (SYSWAY) SYSMAC C Series
CPM2A-60CD*
SYSMAC CPM2C CPM2C-10CD**, CPM2C-20CD** CPM1-C1FO1 Upper link (SYSWAY) SYSMAC C Series
CPM2C-C1F01
SYSMAC CQM1H CQM1H-CPU11*, CQM1H-CPU21*, CPM1-C1FO1 Upper link (SYSWAY) SYSMAC C Series
CQM1H-CPU51/61 CQM1H-SCB41
SYSMAC C C120, C120F C120-LK201-\1 Upper link (SYSWAY) SYSMAC C Series
C200H C200H-LK201 (-V1) Upper link (SYSWAY) SYSMAC C Series
C200HS-CPU01, C200HS-CPU03, C200H-LK201 (-V1) Upper link (SYSWAY) SYSMAC C Series
C200HS-CPU21/23, C200HS-CPU31/33
€500, C500F, C1000H, C1000HF, C2000, C2000H C120-LK201-V1, Upper link (SYSWAY) SYSMAC C Series
C500-LK201-V1,
C500-LK203
SYSMAC o C200HE-CPU11, C200HE-CPU32, C200HE-CPU42 C200H-LK201 (-V1) Upper link (SYSWAY) SYSMAC C Series
C200HG-CPU33, C200HG-CPU43, C200H-LK201 (-V1) Upper link (SYSWAY) SYSMAC C Series
C200HG-CPU53, C200HG-CPUB3
C200HX-CPU34, C200HX-CPU44, C200H-LK201 (-V1) Upper link (SYSWAY) SYSMAC C Series
C200HX-CPU54, C200HX-CPU64,
C200HX-CPUB5-Z, C200HX-CPU85-Z
SYSMAC CJ CJIM-CPU11-ETN, CJ1M-CPU12, CJIW-SCU21 (-V1), Upper link (SYSWAY) SYSMAC-CJ/CS1/CP1
CJ1IM-CPU12-ETN, CJ1M-CPU13, CJ1W-SCU41, Series
CJ1IM-CPU13-ETN, CJ1M-CPU22, CJ1wW-SCu22
CJIM-CPU23, CJ1G-CPU44, CJ1G-CPU45,
CJ1G-CPU42H, CI1G-CPU43H , CJ1G-CPU44H,
CJ1G-CPU45H, CJ1H-CPUB4H-R, CJ1H-CPUBSH,
CJ1H-CPU6B5H-R, CJ1H-CPUBEH,
CJ1H-CPU66H-R, CJ1H-CPUBTH,
CJ1H-CPU67H-R, CJ2M-CPU11, CJ2M-CPU12,
CJ2M-CPU13, CJ2M-CPU14, CJ2M-CPU15,
CJ2M-CPU31, CJ2M-CPU32, CJ2M-CPU33,
CJ2M-CPU34, CJ2M-CPU35, CJ2H-CPUB4-EIP,
CJ2H-CPU65-EIP, CJ2H-CPUBB-EIP,
CJ2H-CPU67-EIP, CJ2H-CPU6B-EIP
SYSMAC CS1 CS1G-CPU42(H), CS1G-CPU43(H), CS1W-SCU21 (-V1) Upper link (SYSWAY) SYSMAC-CJ/CS1/CP1
CS1G-CPU44(H), CS1G-CPU45(H), Series
CS1H-CPUB3(H), CS1H-CPUB4(H),
CS1H-CPUB5(H), CS1H-CPUB6(H),
CS1H-CPU67(H)
SYSMAC CP1 CP1H-Y20DT-D, CP1H-XA40D*-*, CP1W-CIFO1 Upper link (SYSWAY) SYSMAC CJ/CS1/CP1
CP1H-X40D*-*, CP1L-M60D*-*, Series

CP1L-M40D*-*, CP1L-M30D*-*,
CP1L-L20D**, CP1L-L14D"-*,
CP1E-NA20D*-*, CP1E-N6OD*-,
CP1E-N40D*-*, CP1E-N30D*-*

*The CQM1H-SCB41 link unit cannot be used.
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YASKAWA Electric Corporation

Series name PLC Controller Link unit PLC operation PLC type
mode
MP2000 MP2200, MP2300, 2171F-01, 218IF-01 MEMOBUS YASKAWA MP Series
MP2310, MP2300S 218IF-02
MP900 MP920*, MP930* 2171F** MEMOBUS YASKAWA MP Series
* Also compatible with the built-in RS-232C interface on the system.
** Cannot be connected to MP930.
Ethernet Interface
Keyence Corporation
Series name PLC Controller Link unit PLC type
KV KV-700, KV-1000 KV-LE20, KV-LE20A KV Series
KV-3000, KV-5000%, KV-5500* KV-LE20V, KV-LE21V, KV Series
KV-EP21V**
* Also compatible with the built-in Ethernet interface on the system.
** Only CPU version 2 or later can be used.
Mitsubishi Electric Corporation
Series name PLC Controller Link unit PLC type
MELSEC-Q QO0CPU, Q01CPU, Q02CPU, Q02HCPU, Q02UCPU, QJ71ETA MELSEC Q/L Series
QO3UDECPU*, Q04UDEHCPU*, Q0BUDEHCPU?, QJ71E71-100
Q10UDEHCPU*, Q13UDEHCPU*, Q20UDEHCPU?,
Q26UDEHCPU*, Q0BHCPU, Q12HCPU, Q25HCPU
MELSEC-L L02CPU*, L26CPU-BT* None MELSEC Q/L Series

* Also compatible with the built-in Ethernet interface on the system.
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Omron Corporation

Series name PLC Controller Link unit PLC type

SYSMAC CJ CJIM-CPU11-ETN*, CJ1M-CPU12, CJIM-CPU12-ETN", CJIW-ETN11, CJIW-ETN21 SYSMAC CJ/CS1/CP1 Series
CJIM-CPU13, CJIM-CPU13-ETN*, CJIM-CPU22,
CJIM-CPU23, CJ1G-CPU44, CJ1G-CPUA45,
CJ1G-CPU42H, CJ1G-CPU43H , CJ1G-CPU44H,
CJ1G-CPU45H, CJ1H-CPUB4H-R, CJ1H-CPUBSH,
CJ1H-CPUBSH-R, CJ1H-CPUGEH, CJ1H-CPUBGH-R,
CJ1H-CPU67H, CJ1H-CPUB7H-R, CJ2M-CPU11,
CJ2M-CPU12, CJ2M-CPU13, CJ2M-CPU14,
CJ2M-CPU15, CJ2M-CPU31*, CJ2M-CPU32",
CJ2M-CPU33*, CJ2M-CPU34*, CJ2M-CPU35*,
CJ2H-CPUB4-EIP*, CJ2H-CPUBS-EIP*, CJ2H-CPUGG-EIP*,
CJ2H-CPUG7-EIP*, CJ2H-CPUBS-EIP*

SYSMAC CSf CS1G-CPU42 (H), CSTG-CPU43 (H), CS1G-CPU44 (H), CSTW-ETNTI, CSTW-ETN21 SYSMAC CJ/CS1/CP1 Series
CS1G-CPU45 (H), CSTH-CPUBS3 (H), CSTH-CPUB4 (H),
CS1H-CPUBS (H), CS1H-CPUBS (H), CSTH-CPUGT (H)

SYSMAC CP1 CP1H-Y20DT-D, CP1H-XA40D*-*, CP1H-X40D*-* CP1W-CIF41, CJTW-ETN2172 SYSMAC CJ/CS1/CP1 Series
CP1L-M60D*-*, CP1L-M40D*-*, CP1L-M30D*-*, CP1L-L20D*-*,  CP1W-CIF41
CP1L-L14D**, CP1E-NA20D*-*, CP1E-NGOD*-*, CP1E-N40OD™-*,
CP1E-N30D*-*

* Also compatible with the built-in Ethernet interface on the system.
*2 CJ unit adapter CPTW-EXTO1 is required.

YASKAWA Electric Corporation

Series name PLC Controller Link unit PLC type
MP2000 MP2200, MP2300, MP2310*, MP2300S*, 218IF-01, 218IF-02 YASKAWA MP Series
MP2400*

* Also compatible with the built-in Ethernet interface on the system.
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CC-Link Interface

CC-Link Interface

The controller can be used as a remote device station on a
network connection with a CC-Link master station by
connecting the optional CA-NCL10E unit. The CC-Link
interface supports command execution, input / output
control and measurement result data.

The settings in the Global Settings are used to set the
station type, communication speed, and number of
exclusive stations on the CC-Link. For more details, see
the XG-7000 Series Communication Control Manual.

See "Installing the Communication Expansion Module" (Page 2-5)
for more details on connecting the CA-NCL10E unit.

¢ The controller must be turned off before connecting or
disconnecting the CA-NCL10E unit.

* Restart the controller and master station after changing the CC-
Link settings.

CA-NCL10E CC-Link
Specifications

Connector Specifications

OOEO

No. Wire Signal Function

color name

Standard specifications

Item

CC-Link station type Ver. 1.10 remote device station

Ver. 2.00 remote device station

Communication speed 156 kbps, 625 kbps, 2.5 Mbps,

5 Mbps, 10 Mbps

Connection cable Ver. 1.10 compatible CC-Link
cable

FANC-110SBH, FA-
CBL200PSBH, CS110

OP-79426, OP-79427

Max. total cable length 156 kbps 1200 m
625 kbps 900 m
2.5Mbps 400 m
5 Mbps 160 m

10 Mbps 100 m

Select 1 station, 2 stations, 3
stations, or 4 stations.

Count

Cyclic settings (Ver. 2.00 only)  Select 1x, 2x, 4x, or 8x.

Communication wire "DA" for CC-Link.
Connects to the master station or other
slave stations (1 and 6 are shorted).

1,6 Blue DA

Communication wire "DB" for CC-Link.
Connects to the master station or other
slave stations (2 and 7 are shorted).

2,7 White DB

Communication wire "DG" for CC-Link.
Connects to the master station or other
slave stations (3 and 8 are shorted).

3,8 Yellow DG

4,9 Bare SLD Shield.
wire Connect the shielded wire of the CC-
Link Ver. 1.10 compatible cable (OP-
79426, OP-79427, etc.) (4 and 9 are
shorted.).

510 — FG Frame ground "FG" for CC-Link.
Ground using Class D ground* (100 Q

or less) (5 and 10 are shorted).

*Use a cable with a nominal cross-section area of at least 2 mm?
as the grounding cable.
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CC-Link Interface

Connecting to the CC-Link

Precautions when wiring

Take note of the following when wiring the CA-NCL10E

unit.

¢ When connecting the CA-NCL10E to a CC-Link network/
device, always use a CC-Link Ver. 1.10 compatible
cable or a cable approved by the CC-Link Partner
Association. Correct operation cannot be assured when
using another type of cable.

e When a CC-Link cable is used near a high voltage/
current source or cable, electrical noise may cause
operational errors. When using both a CC-Link cable
and high voltage/current devices maintain at least 100
mm of separation between them.

Terminating resistor

When connecting a CA-NCL10E unit to both ends of the
CC Link network, install a terminating resistor between CA-
NCL10E terminals DA and DB. Make sure to install the
terminating resistors, as they reduce signal noise and
stabilize communications.

Master station
Terminating Terminating

D|%| &l | vII \/II v:j

CA-NCL10E Other unit Other unit  Other unit CA-NCL10E

The terminating resistor will differ depending on the
cable type

Two of each are shipped, one for terminating each end of
the network with CA-NCL10E. Use the correct terminating
resistor for the type of CC-Link cable being used.

Cable type Terminating resistor
Ver. 1.10 compatible CC-Link cable 110Q 1/2W
FANC-110SBH, FA-CBL200PSBH, _[:EI:D_
CS110 R
OP-79426, OP-79427 SEEX
- 8959 ¢G
CC-Link cable Mmoo m
130Q 1/2W

CC-Link high-performance cable

Brown
Orange-

8-20

CA-NCL10E terminating resistor installation

DA

Terminating
resistor

DB

Because terminals 1 and 6, and terminals 2 and 7, are shorted,
the terminating resistor can be installed either onto terminals 1
and 2, or onto terminals 6 and 7.



Parallel 1/0 Interface

Parallel I/O Interface

Connector Specifications

The following details the parallel /O connector Connector
specifications for the system. FX2B-40SA-1.27R (Hirose Electric)

Color ribbon cable
UL20028-FRX-CF-40 (Fujikura, equivalent wire gauge
AWG28)

In normal situations, use the specialized parallel connection cable
(8 m) OP-51657 (optional).

Default pin assignment: cable color when using OP-51657.

No. Terminal  Terminal Signal Assigned default state” Circuit Cable
name description direction  Assigned Variable function™@ Bit N.O/N.c diagram color
variable (Page 8-25)

1 COMIN2 Connector - - - - - - Brown
input common

2 INO General purpose Inputs ~ %CmdParam 0 - B Red
input 0

3 IN1 General purpose Inputs ~ %CmdParam 1 - B Orange
input 1

4 IN2 General purpose Inputs ~ %CmdParam 2 - B Yellow
input 2

5 IN3 General purpose Inputs  %CmdParam 3 - B Green
input 3 Custom instruction

6 IN4 General purpose Inputs ~ %CmdParam parameter input 4 - B Blue
input 4

7 IN5 General purpose Inputs  %CmdParam 5 - B Purple
input 5

8 IN6 General purpose Inputs  %CmdParam 6 - B Gray
input 6

9 IN7 General purpose Inputs  %CmdParam 7 - B White
input 7

10 IN8 General purpose Inputs ~ %CmdCode 0 - B Black
input 8

11 IN9 General purpose Inputs ~ %CmdCode 1 - B Brown
input 9 Custom instruction

12 IN10 General purpose Inputs ~ %CmdCode No. input 2 - B Red
input 10

13 IN11 General purpose Inputs ~ %CmdCode 3 - B Orange
input 11

14 IN12 General purpose Inputs  %CmdStrobe Custom instruction 0 - B Yellow
input 12 assignment input

(terminal)

15 IN13 General purpose Inputs  %Reset Reset input 0 - B Green
input 13

16 IN14 General purpose Inputs  %Pst Output data input 0 - B Blue
input 14 switch

17 COMOUT2 Connector - - - - - - Purple

output common
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Parallel I/O Interface

No. Terminal Terminal Signal Assigned default state Circuit Cable
name description direction  Assigned Variable function Bit N.O/N.c diagram  color
variable (Page 8-25)

18 ouTo General purpose Output  %Ack Pin command 0 N.O. D Gray

output 0 success confirmation
output

19 OUT1 General purpose Output  %Nack Pin command failure 0 N.O. D White
output 1 confirmation output

20 ouT2 General purpose Output  %Busy Busy output 0 N.O. D Black
output 2

21 ouT3 General purpose Output  %CmdReady Permission output for 0 N.O. D Brown
output 3 command input

22 OouT4 General purpose Output % Trg1Ready Permission output for 0 N.O. D Red
output 4 trigger 1 input

23 OouTs General purpose Output  %Trg2Ready Permission output for 0 N.O. D Orange
output 5 trigger 2 input

24 ouTe General purpose Output  %OutDataA 0 N.O. D Yellow
output 6

25 ouT7 General purpose Output  %OutDataA 1 N.O. D Green
output 7

26 ouT8 General purpose Output  %OutDataA 2 N.O. D Blue
output 8

27 ouT9 General purpose Output  %OutDataA 3 N.O. D Purple
output 9

28 OUT10 General purpose Output  %OutDataA 4 N.O. D Gray
output 10

29 OUT11 General purpose Output  %OutDataA 5 N.O. D White
output 11

30 OuUT12 General purpose Output  %OutDataA 6 N.O. D Black
output 12

31 OuUT13 General purpose Output  %OutDataA 7 N.O. D Brown
output 13 Data output of system

variable %OutDataA

32 OuUT14 General purpose Output  %OutDataA 8 N.O. D Red
output 14

33 OUT15 General purpose Output  %OutDataA 9 N.O. D Orange
output 15

34 OUT16 General purpose Output  %OutDataA 10 N.O. D Yellow
output 16

35 OouT17 General purpose Output  %OutDataA 11 N.O. D Green
output 17

36 OuUT18 General purpose Output  %OutDataA 12 N.O. D Blue
output 18

37 ouT19 General purpose Output  %OutDataA 13 N.O. D Purple
output 19

38 OuUT20 General purpose Output  %OutDataA 14 N.O. D Gray
output 20

39 ouT21 General purpose Output  %OutDataA 15 N.O. D White
output 21

40 COMOUT2 Connector - - - - - Black

output common

*1 The default assigned state refers to the default system variables assigned to each pin in the Global menu. These assignments may vary
if the Global settings have been changed.
*2 For more details, see "List of System Variables" in the XG VisionEditor Reference Manual.

e COMOUT2 for Pin 17 and Pin 40 are common.

e Power source OV and COMIN1, COMIN2, COMOUT1, COMOUT2, COMOUT_F+, and COMOUT_F- are all isolated.
* COMIN2 is a common terminal exclusively for input pins 2 to 16 on the parallel /O connector.

¢ COMOUT2 is a common terminal exclusively for output pins 18 to 39 on the parallel I/O connector.
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Terminal Block Interface

Terminal Block Interface

Specifications

The terminal block specifications for the controller are as follows.

Tightening above the specified torque may cause damage to the
terminal block

INPUT connector

Socket block
OUTPUT connector i

Socket block

MC1.5/8-ST-3.5BK (Phoenix Contact)

MC1.5/9-ST-3.5BK (Phoenix Contact) Suitable wiring

AWG 16 - 28
Suitable wiring

AWG 16 - 28 Terminal block screw torque

0.25 Nm or less
Terminal block screw torque

0.25 Nm or less

Pin layout

OUTPUT connector
No. Terminal name Terminal Signal Assigned default state” Circuit
()indicates labels  description direction Assigned Variable function 2 Bit N.O/N.C diagram

printed on terminal (Page 8-26)

) variable
blocks at time of
shipment
1 ouT22 General purpose Output  %Sto Strobe output for reading 0 N.O. D
(STO) output 22 parallel terminal output
unit data
2 OouT23 General purpose Output  %JAHold Hold output general status 0 N.O. D
(OR) output 23
3 F_OuUT2 High-speed Output  %Error0 Error O output 0 N.O. C
(ERR) general purpose
output 2
4 F_OUT3 High-speed Output  %Run Run mode output 0 N.O. C
(RUN) general purpose
output 3
5 COMOUT1 Common - - - - - -
(COMOUT) for terminal block
outputs
6 F_OUTO (FLS1) High-speed Output  %Flash1 Strobe light output 1 0 N.C. C
general purpose
output O
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Terminal Block Interface

No. Terminal name Terminal Signal Assigned default state’ Circuit
().mdmates Iablels description direction Assigned Variable function 2 Bit N.O/N.C diagram
printed on terminal variable (Page 8-26)
blocks at time of
shipment

7 F_OUT1 (FLS2) High-speed Output  %Flash2 Strobe light output 2 0 N.C. C

general purpose
output 1

8 COMOUT_F+ (+) common for - - - - - -
(COMF+) high-speed

general purpose
output terminals

9 COMOUT_F- (-) common for - - - - - -
(COMF-) high-speed

general purpose
output terminals

* Power source OV and COMIN1, COMIN2, COMOUT1, COMOUT2, COMOUT_F+, and COMOUT_F- are all isolated.

e COMOUT1 is the OUT connector for the common terminals 1 to 2.

e COMOUT_F+ and COMOUT_F- are the common terminals for outputs 3to 4 and 6to 7.

INPUT connector

No. Terminal name Terminal Signal Assigned default state”! Circuit
().mdmates Iablels description direction Assigned Variable function 2 Bit N.O/N.C diagram
printed on terminal variable (Page 8-26)
blocks at time of
shipment

1 COMIN1 Common for - - - - - -
(COMIN) terminal block

inputs
2 IN15 General purpose  Inputs %Plc Custom instruction 0 - B
(PLC) input 15 execution input (PLC)
3 F_INO High-speed Inputs %Trg1 Trigger 1 input 0 - A
(TRG1) general purpose
input O
4 F_IN1 High-speed Inputs %Trg2 Trigger 2 input 0 - A
(TRG2) general purpose
input 1
5 F_IN2 High-speed Inputs % Test Trial run input 0 - A
(TEST) general purpose
input 2
6 F_IN3 High-speed Inputs % Ext Disable trigger input 0 - A
(EXT) general purpose
input 3
7 24VDC + power supply - - - - - -
(DC 24 V) input
8 oV - power supply - - - - - -

(0 V) input

*1 The default assigned state refers to the default system variables assigned to each pin in the Global menu. These assignments may vary
if the Global settings have been changed.

*2 For more details, see "List of System Variables" in the XG VisionEditor Reference Manual.

e Power source OV and COMIN1, COMIN2, COMOUT1, COMOUT2, COMOUT_F+, and COMOUT_F- are all isolated.
e COMINT is the IN connector for the common terminals 2 to 6.
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Input/Output Circuit

Input/Output Circuit

Input Connections

Input circuit diagram

Circuit A (For F_INO - 3, IN1 - 3 only, EV)

IN O—A\\\—9—s
I 4 1:%\'#

[
com O——— 00— i *

¢ Max. applied voltage: 26.4 V
¢ ON voltage: 10.8 V or greater
¢ ON current: 3 mA or greater
¢ OFF voltage: 5V or less

e OFF current: 1 mA or less

Circuit B (other inputs)

6.2kQ e .

N O—\\\—¢ : :
‘v E

o == T ‘*"# :

com .J *tersnrsannnnnannns

e Max. applied voltage: 26.4 V
* ON voltage: 10.8 V or greater
¢ ON current: 2 mA or greater
¢ OFF voltage: 3V or less

e OFF current: 0.3 mA or less

See "Pin layout" (Page 8-23) for common connections.

Example of connections

When connecting a NPN PLC output to the system
input

ouT IN B.OKQ  essssssssssene,
> AMA—e
A\l
¥z
4.7kQ = ™
S R R
COM(-) com

PLC (NPN output) Input circuit on controller

When connecting a PNP output to the controller input

N 6.2kQ  eeesesesssessssses,

—\W\—e :

Y &
4.7kQ = : 3 ™
oomnl | -
com
Input circuit on controller
ouTt

PLC (NPN output)
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Input/Output Circuit

Output Connections

The overcurrent protective Poly Switch is set to trip at 1 A. For the power supplied to output, use a 1 A or larger power source.

Output circuit diagram (NPN output type)

Circuit C (F_OUTO - 3)

COMOUT_F+

out 22kQ I~
Poly Switch L

COMOUT_F-

* Max. applied voltage: 30 V
e Max. sink current: 50 mA
e | eakage current: 0.1 mA or less
¢ Residual voltage:
1.4V orless (50 mA)
1.0 V or less (20 mA)

Circuit D (other outputs)

0.3

ouT L 4
Poly Switch I_ |

10kQ
1kQ

COM ®

e Max. applied voltage: 30 V

e Max. sink current: 50 mA

* Leakage current: 0.1 mA or less
Residual voltage:

1.4V orless (50 mA)

1.0V orless (20 mA)
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Output circuit diagram (PNP output type,

controllers with a "P" at the end of the part

number eg. XG-7702P)

Circuit C (F_OUTO - 3)

COMOUT_F+

10kQ

P 2
22kQ i

104] |-

out

Poly Switch

COMOUT_F-

* Max. applied voltage: 30 V
e Max. sink current: 50 mA
* Leakage current: 0.1 mA or less
* Residual voltage:
1.4V orless (50 mA)
1.0 Vor less (20 mA)

Circuit D (other outputs)

COM

10kQ 1kQ

out

Poly Switch

* Max. applied voltage: 30 V
e Max. sink current: 50 mA
* Leakage current: 0.1 mA or less
¢ Residual voltage:
1.4V orless (50 mA)
1.0V orless (20 mA)



Input/Output Circuit

Example of connections (system with NPN outputs)

When connecting a NPN output from the controller to a PLC with a positive common

- oo A ouT ) A0SR
H V W L
Poly Switch |
10k
ke
 COM(+) CoM ~

PLC input circuit positive common Output circuit on controller

=

When connecting a NPN output from the controller to a relay

uT A/;\O.SA‘

0l
w
Poly Switch I_ |
B i
L
40V
S _| L
10kQ
1kQ

II
Il
TCONI

Relay Output circuit on controller

When connecting the F_OUT output (NPN) from the controller to the no-voltage input terminal for the CA-DC100 LED light

controller

COMOUT_F+

—O<}-o—po—/\\W\—O— 2k | ] ~
Poly A V72
Switch
= : 22kQ

»l

—o—(V COMT TCOMOULF-

CA-DC100 Output circuit on controller

When connecting the F_OUT output (NPN) from the controller to a PLC with a positive common

[ ) N | comout F+

Poly
Switch

-V

3
1 [
IQI

~ COM(+) hl

PLC input circuit positive common Output circuit on controller

e The COMMON output terminal for the terminal block is the COMOUT1 terminal.
* The COMMON output terminal for the parallel 1/O is the COMOUT2 terminal.
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Input/Output Circuit

Example of connections (PNP output type, controllers with a "P" at the end of the part
number eg. XG-7702P)

When connecting a PNP output from the controller to a PLC with a negative common

JUCTTITTPITTPPIrTN . ) COM(.),L M J\COM

1kQ

it

Output circuit on controller

3

10kQ
K 33V

Poly Switch

PLC input circuit negative common

When connecting a PNP output from the controller to a relay

Load!
10kQ 1kQ
K 33V

4]

Output circuit on controller

Poly Switch

Relay

When connecting the F_OUT output (PNP) from the controller to the no-voltage input terminal for the CA-DC100 LED light

controller

COMOUT_F+
5y L 10k L
10k A 7.
100Q  ExTq e
—O<-o»t MM 22kQ
s EXT2 1kQ B —
—_— - 1W! Poly =
= ry (W) Switch 104
—o— v coM COMOUT_F-

CA-DC100 Output circuit on controller

When connecting the F_OUT output (PNP) from the controller to a PLC with a negative common

COM(-) COMOUT_F+

o 10k N B
A #7.
22k | |

Poly =
Switch 104

T COMOUT_F-

PLC input circuit negative common Output circuit on controller

e The COMMON output terminal for the terminal block is the COMOUT1 terminal.
e The COMMON output terminal for the parallel I/O is the COMOUT2 terminal.
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Main Specifications

Main Specifications

The number of settings available for all items listed depends on the total amount of available memory in the system.

Controller Unit (XG-7702/7502/7002/7002A)

XG-7702 XG-7502 XG-7002 XG-7002A
When XH-H500C/H500M  When XG-200C/S200C/

is connected H200C/200M/S200M/

* 5 megapixel mode: H200M

2432 (H) x 2050 (V),
approx 4,990,000 pixels

When XG-200C/S200C/

H200C/200M/S200M/

H200M

is connected

* 2 megapixel mode:
1600 (H) x 1200 (V),
1,920,000 pixels

¢ 1 megapixel mode:
1024 (H) x 960 (V),
approx. 980,000 pixels

is connected

* 2 megapixel mode:
1600 (H) x 1200 (V),
1,920,000 pixels

* 1 megapixel mode:
1024 (H) x 960 (V),
approx. 980,000 pixels

When XG-H100C/H100M

is connected

* 1 megapixel mode:
1000 (H) x 1000 (V),
1,000,000 pixels

e 310,000 pixel mode:
640 (H) x 480 (V),

approx. 310,000 pixels 640 (H) x 480 (V),

Resolution When XG-H100C/H100M When XG-035C/S035C/  ® 240,000 pixel mode: approx. 310,000 pixels
is connected 035M/S035M/H035C/ 512 (H) x 480 (V),
* 1 megapixel mode: HO35M approx. 240,000 pixels
1000 (H) x 1000 (V), is connected
1,000,000 pixels e 310,000 pixel mode:
When XG-035C/S035¢/ 840 (H) x 480 (V),
035M/S035M/HO35C/ approx. 310,000 pixels
HO35M e 240,000 pixel mode:
. 512 (H) x 480 (V),
is connected .
« 310,000 pixel mode: approx. 240,000 pixels
640 (H) x 480 (V),
approx. 310,000 pixels
e 240,000 pixel mode:
512 (H) x 480 (V),
approx. 240,000 pixels
Two digital color/ Two digital color/ Two digital color/ In addition to two analog
monochrome cameras monochrome cameras monochrome cameras cameras Keyence
(Compatible with XG- (Compatible with XG- (Compatible with XG- Corporation cameras
H500C/200C/S200C/ 200C/S200C/H200C/ 035C/S035C/H035C/ (monochrome CA-CM20),
H200C/H100C/035C/ H100C/035C/S035C/ 035M/S035M/H0O35M, the following cameras
S035C/HO35C/H500M/  HO35C/200M/S200M/ mixed connection have also been tested to
200M/S200M/H200M/ H200M/H100M/035M/ possible.) verify compatibility,
H100M/035M/S035M/ S035M/H0O35M, mixed however mixed
HO35M, mixed connection possible) connection is not
connection possible) supported: Sony (XC-
HR50/XC-HR57/XC-56/
XC-ST50/XC-EI50/XC-
EI30/XC-EU50),
Toshiba Teli (CS8550Di/
%%Tga CS8570D/CS8560D)

e Two extra cameras can be connected by using the expansion unit XG-E700,

for up to four cameras in total.

e Two extra cameras
can be connected by
using the expansion
unit XG-E700A, for up
to four cameras in
total.

Trigger input

4-camera simultaneous/individual capture can be selected.
(Simultaneous capture support limited to 2 cameras if XG-E700 is not

connected.)

4-camera simultaneous
capture/individual
capture can be selected.
(Simultaneous capture
support limited to 2
cameras if XG-E700A is
not connected.)

Main image processor

DSP (High-speed)

DSP

DSP (High-speed)

Program capacity

SD Cards 1 and 2 can each hold 1,000 programs (depending on the size of the SD card and the size of the
programs), external switching possible.

Number of registered images

Maximum 1,000 screens per set camera (depending on SD card size). Image registration and partial
image registration support JPEG compression for saving and position adjustment.
External switching is possible through referencing variables.
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Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A

SD card SD card slot x 2 (SDHC e SD card slot x 2 (SDHC compatible)
compatible) e Compatible with OP-87133 (512 MB: Equipped as standard in SD1 slot), CA-
Compatible with OP- SD1G (1 GB), CA-SD4G (4GB: SDHC).

87133 (512 MB), CA-
SD1G (1 GB: equipped
as standard in SD1 slot),
and CA-SD4G (4 GB:
SDHC).

Number of units

1,000 units maximum per inspection program (depending on system memory capacity)

e Supports simultaneous capture for up to four cameras

e Supports buffered image processing using image buffer memory
Image e Supports multiple placement and loop execution
Ac %isition Unit Capture e Compatible with HDR capture (cannot be used simultaneously with image capture buffer).
g e Supports variable referencing across a range of setting parameters
e Supports trigger delay for each camera
e Supports CA-DC21E lighting module, pattern, strobing and intensity settings.
Inspection . . ’ ' .
reqion e Supported region shapes: rectangle, rotated rectangle, circle, oval, ring, arc, polygon (up to 12 sides),
(Rg ions and composite (up to 32 individual regions including masks).
U gorted * Image region (inspection region generated from a binary image)
depans on * Supported mask regions: 4 per single unit (excluding composite regions).
P e Supports variable referencing for both inspection and mask regions.
unit)
Inspection e Available filters: Expand, Shrink, Average, Median, Edge Sharpening, Edge Extract X, Edge Extract Y,
region Sobel, Prewitt, Roberts, Laplacian, Binary, Subtract, Preserve Intensity, Contrast Conversion, Image
(Regions Extraction, Shading Correction, Blur, Custom (3 x 3 or 5 x 5), Custom (Advance) (up to 21 x 21
supported convolution, expand, shrink), Blob.
depends on e lterations: The same enhancement can be repeated individually up to 9 times. (except: binarization,
o unit) subtract, preserve intensity, contrast conversion, shading correction, blur, blob: 1 iteration). Stacking: 13
% steps, any combination (binarization, subtract, blob: can only be applied once in stack).
e e Supports variable referencing across a range of setting parameters
(6]
i Color
& extraction
(Only e Color to binary, color to gray, fine color, gray, RGB gray
available (Color can be specified in HSB terms fine color can only be selected for defect mode)
whenacolor e Supports variable referencing across a range of setting parameters
camerais
Vision connected)
Tools Calibration e Individual calibration can be applied to units X, Y and length data (variable referencing allowed).
function e Calibration can be turned ON/OFF for each inspection unit.
Execute e Unit execution can be configured in the system settings to apply only to XG VisionEditor or to the
controller.
¢ Unit results, variable referencing allowed.
Presence / . )
Absence Area Counts the number of white or black pixels.
Pattern * Supports multiple pattern searches for up to 99 patterns oriented throughout 360 degrees.
Search e Supports variable referencing for search, pattern and 4 mask regions.
e Supports variable referencing for detection point offsets.
_5 e Supports referencing of registered images using image variables for processing.
§ Edge * Measures up to 3,600 positions simultaneously.
3 Position * Supports angle measurement using ring and arc inspection regions.
_5 Profile e Measures the average, maximum, and minimum edge positions in a single inspection region divided
B Position into up to 5,000 segments.
& e Supports angle measurement using ring and arc inspection regions. Detects straight lines and circles
from a group of detection points using the least-squares method (with correction).
Blob Measures the center of gravity and main axis angle (180/360 degrees selectable) for up to 9,999 blobs.
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Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A
Edge Measures the distance between two edges (outer gap, inner gap, specified edges for up to 1800 detected
Width edges).
Edge Pitch Measures the gap pitch and center pitch for up to 1,800 detected edges.
Edge Measures the angle between two detected edges.
Angle
Edge Pair Measures the gap pitch and center pitch for up to 3,600 detected edges formed into pairs from two scans.
Profile Measures the average, maximum, and minimum edge widths between two edges (outer gap, inner gap) in
Width a single inspection region that has been divided into up to 5,000 segments.
Blob Labels and counts up to 9,999 blobs measuring the center of gravity, main axis angle (180/360 degrees
selectable), area, feret diameter, perimeter, roundness,
width, aspect ratio, major axis, box height and axes ratio.
e Detects flaws and defects inside a region by comparing the average intensity of segments.
e Supports image subtracted defect detection by using a subtraction filter from a registered image.
Defect e Supports multiple detection of up to 99 groups using the defect grouping function, detected position,
» and filtering based on feature characteristics.
8 * Supports direct measurement of the color image using fine color.
Vision ’E e Supports image contrast display.
(nglnstjnued) '% Profile e Detects a defect (protrusion or indentation) that deviates in shape with respect to a model line based on
oy Defect detected edge points of a target profile.
2 e Supports flaw detection using straight lines, circles, ovals, and free-form curves as model lines.
h Intensit e Measures the pixel intensity value.
Y« Required as the reference unit for the preserve intensity filter.
Color (Only
available
whenacolor RGB and HSB measurement supported.
camera is
connected)
e Supports character recognition of alphanumeric characters and user specified symbols for up to 2 lines
of 20 characters (40 total) identified automatically or from a fixed region.
OCR e Supports a user-definable library of up to 200 characters, including 20 custom characters. Supports
a calendar tolerance function (with zero suppression and offset function).
e Supports encrypted date and time and shift codes.
e Supports reading of 2D codes (QR codes: Model 1/Model 2, Micro QR, DataMatrix, Rectangular
2D Code DataMatrix: ECC200) up to 512 characters, and data splitting (up to 8 sections).
Reader e Supports up to 16 registered patterns and date & time tolerances (with zero suppression, and offset
function).
e Provides 1- or 2-point position correction for X, Y, and g (180 degree) orientation of inspection, image
Position operation and on-screen graphics units.
Adjustment Unit e Supports referencing by all or individual measurement units.
e Supports batch reference registration using a registered image.
Branch e Supports up to 64 flow branches per unit based on a reference (unit results, variable reference).
Join e Supports forced branch instructions for retesting.
] Loop Supports multiple unit execution control based on the number of loops (fixed or variable reference)
Flowchart Units  Function  specified.
Break Forced exit from loops.
End Ends the flow processing.




Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A

Operation Units

Calculation

¢ Allows multiple calculation processing separated by line feeds. Can contain up to 5000 characters

including comments.

Supports Timeout-based and answer-based (ANS) unit judgment.

Arithmetic operators: Add, subtract, multiply, divide, remainder, power.

Logic operators: NOT, AND, OR, XOR.

Comparison operators: equal, not equal, greater than, less than, more than inclusive, less than inclusive.

Arithmetical functions: Abs, AsCircle, AsLine, AsPoint, Atoi, Ave, Ave?2 (array), AveR (range), AveR2

(array, range), Ceil (round up), Deg (radian to degree), Exp, Floor, Int (round off), Ln, Log, Max, Min2

(array), MaxN (index), MaxN2 (index, array), Min, Min2 (array), MinN (index), MinN2 (index, array), Pi,

Rad, Round (round up), Sort, Sar, Sgrt, Sum (array)

e Trigonometric functions: Sin, Cos, Tan, Asin, Acos, Atan, Atan2 (P1/P2)

e Geometric functions: AngC, Angle, AngW, Circle3 (3 points), CircleLs (array), CircleTangent, ConvCrd,
ConvCrd2, Dist, ISect, 12Circle, ILineCircle, Line (2 points), LineLs (array), LLAngle, LnAngle, LnDist,
LnDistP (sign), LnDistXY, VMidLine, MidXY, Rotate, RotCenter, MidLine, ConvPixToWId, ConvWIdToPix,
MultiPtCalib, AddVector, SubVector, OuterProd, InnerProd

e Calender functions: ShiftDay, ShiftMonth, ShiftYear

e Bit functions: B_And, B_Not, B_Or, B_Xor, Bind

e Statements: FOR, STEP, NEXT, EXIT FOR, IF, ELSE IF, END IF, DO WHILE (undefined loop), EXIT DO
(undefined loop), comments, continue to next line

e Others: Calculation results

¢ Displays and highlights calculation errors.

¢ Creates images based off of a feature extracted from one or multiple images, or an image with
enhanced intensity differences.

¢ Operation: Processing across multiple images. Supports a combination of 1:1, n:1, n:n (max n is 32)
images

L)ngsion e Conversion: Operation processing performed on one image.
P ¢ Operation types: Add, Subtract, AbsoluteDifference, Average, Multiply (with normalization), Multiply
(without normalization), Max, Min, AND, OR, XOR, NAND, NOR, XNOR
e Conversion types: Add, Subtract, AbsoluteDifference, Multiply, Rotation, Translation, Z, Trapezoid
Correct, Pixel Val. Conv., Blob, NOT, AND, OR, XOR, NAND, NOR, XNOR, Right Bit Shift, Left Bit Shift
e Clanguage source files can be compiled for both controller and PC simulation environments.(Supported
compilers: For the controller: Texas Instruments C6000 Code Generation Tools 6.0.* or 6.1.% (6.0.11
recommended), For the PC: Microsoft Visual Studio 2005/2008/2010, Visual C++ 2008/2010 Express
) Edition.)
CPlugin Supports access to pixel values from the specified image variable.
e | ocal variables, global variables, and system variables values can be passed for referencing and
rewriting (rewriting not supported for system variables).
e Visual Studio debugging.
e | ens and trapezoidal distortion can be corrected by teaching a calibration pattern.
Calibration * Supports two forms of correction, based off of the image itself, and by calculating the coordinates.
e Multiple calibration patterns can be used during teaching.
e User defined calibration patterns available for printing.
Pause Pause flow for specified time (0 ms to 1 hour: fixed or variable reference)
Timer start Start user timer (0 to 7)
Timer end Pause flow for time based on user timer (0 to 7)
. ) Terminal ¢ Pause flow based on AND/OR evaluation of up to 20 terminals for state changes (edge/level, ON/OFF,
Timing Units 1/O delay rising/trailing edge).
e Supports CC-Link bit devices
Variable Pause flow based on AND/OR evaluation from comparing results of variables (max 8) and reference values
Delay (max 2).
User menu Pause flow from the time a dialog is open to the time it is closed.
On-screen  Displays graphic objects and characters linked to variables and step results. Graphic objects: rectangle,
Display Unit graphics rotated rectangle, circle, oval, ring, arc, point (rotating crosshair), line

Characters: text, values, active text, OCR/codes.
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Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A
Parallel e Qutputs user-defined inspection results to the 1/0 terminals.
terminal e Supports time-delayed separated outputs of up to of 28 points up to 8 times.
output e Skips data output for unexecuted units.
e Qutput priority can be set for processing images or outputs.
Data e User-defined inspection results (256 maximum) can be output to any of the following: the SD card, RS-
output 232C, Ethernet, CC-Link, EtherNet/IP, PLC-Link, or PC Program (ActiveX).
e Supports use of up to 16 custom-formatted output strings.
Output Unit e Skips data output for unexecuted units.
e User defined output folder and file naming rules (when outputting to the SD card or PC Program
(ActiveX))
e Qutput priority can be set for processing images or outputs.
Image e Qutputs image data for an image variable to either the SD card or PC Program (ActiveX).
output (BMP / JPG selectable file format)
e User defined output folder, folder spanning (by no. of images or date), and file naming rules.
e Qutput priority can be set for processing images or outputs.
C . Command . ' . )
ommand Units Execution Any command can be issued to the controller during Run mode from the image processing flow.
(T)otal Status Outputs the logical OR of the results of selected units as the total status.
Common utput
Outputs
gcﬁ?’lallirror Outputs the logical OR of unit errors of selected units as the total error.
¢ Allows the creation of new programs and deleting/copying/renaming of programs in run mode.
e Adding units to a flowchart or editing units in a flowchart (Image Acquisition, Vision Tool, Operations,
Program Functions, Timing, Display, Output, Execute Command)
editing ¢ Available menus: Variables, Setup Total Status, Setup Total Error, Setup Scale Factor, Camera Selection,
function Image Capture Buffer Settings, Setup Statistics, Setup Image Archive, Setting FTP Server, Update
) N Variables, Update Reference Image Information, and Update Reference Position Information
fSetn?g editing e Supports creation and editing of display template screens using the Screen Editor.
unction
® The global settings can be edited in offline mode.
Global e System Settings (Controller name, Date & Time, Language, Registered Image File Type, Overall Menu
settings Opacity, Unit Execution, Startup Mode)
editing e Cameras (Settings, White Balance), Communications & I/O (Parallel Port, Ethernet (TCP/IP),
function RS-232C (no protocol), PLC-Link, CC-Link, EtherNet/IP, VNC), OCR Custom Calendar, Custom
Command Settings, Calibrate CA series Touch Panel
e Supports re-measurement and inspection program edit using archived images, selected image files,
Retest Function :Cg”r;;set)er images (specified via the image strip) during retest mode (non-stop optional selection
e Supports the function that links with statistical analysis from batch tests.
e The applicable 980,000 pixels (1024 (H) x 960 The applicable 240,000
(V)) can be captured from 1,920,000 pixels pixels (512 (H) x 480 (V))
Processing (1 megapixel mode). can be captured from
area e 240,000 pixels (512 (H) x 480 (V)) can be 320,000 pixels* R
setting captured at any position from the 320,000 pixels*
(standard mode).
*310,000 pixels when XG-H035C/H035M is connected
Scanning
method Choice of progressive/
Image capture S(glneICt\I/(\?r?en a Progressive/interlace selectable interlace scanning
range Y 9 (XC-ST50 and XC-E***
monoghrome fixed to interlace)
camera is
connected)
. Scanning_lines cannot
L pesrctes
Start/ Capture start/end lines can be set anywhere within the image capture range. suoported by the
End Line  (XG-H200C and H200M cannot capture fewer than 100 lines.) seIpeF())tion of t}tlwe default
Setting Capture start line be changed for each capture unit by referencing variables. width in Y axis (XC-
function ST50 and XC-E*** not
supported)




Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A
Camera Sensitivity offset and span adjustment
gain (RGB batch/individual and span can be set for each of 16 brightness levels. RGB individual settings are
adjustment supported when a color camera is connected.)
White
Balance
adjustment . . )
Manual adjustment using white target
Correction (color : 9 g
function camera
only)
Image Mirrored image generation
inversion
function
Scaling Supports calibration and scaling for X, Y, and length for each camera. Scaling also supported based on
function measurement and calculation values.
Screen Supports 100 screens per program with external switching possible.
configurations  Display control according to user group.
Frames 99 frames per screen with, external switching possible.
¢ 5individually customizable (layout and size) displays per screen.
Image e Display the current image from a user-specified camera, a registered image, as well as any user-
. specified archived image stored in the system's image memory.
Display Screens displays b 9 y 9 y

e Zoom capability linked to inspection regions of user-specified vision tools or primary targets.
e Selection with external control.

Screen parts

e Display base frame, page frame

* Basic parts: values, text, active text, horizontal line, vertical line, point, rectangle, circle, polygon.

e Standard parts: program name, date, time, display camera & image information, display area &
magnification, Total Status Pass / Fail, Logo Image (BMP), Unit Details (Vision Tools), Unit Details (Non-
Vision Tools), Variable List, Unit Pass / Fail Graphic, Unit Result Summary List.

Menus

Menus

* Maximum of 900 per program with, external switching possible.

e Supports dialog based menus that can be used to change or set various parameters while the controller
is in Run mode.
(Dialog transparency can be changed to 100%, 90%, 75%, 50%, or 25%)

e Screens can be linked to dialogs being used.

Elements

Text, numerical input, drop down menus, option button, confirmation button.

Built-in
Menus

Inspection Region, Register Image, Color Extraction, Statistics, Image Archive, Library, Unit Properties, View
Toolbar, Retest, Function, Change Program, File Management, I/O Monitor & Diagnosis, RS-232C Monitor,
Change User, Setup Date/Time, Save Program, Rename Program, Copy/Delete Settings, Save/Load Settings,
Stop SD2 Operation, Update Variables, Resources, Settings, Variables, Total Status Output, Total Error Output,
Setup Scale Factor, Image Capture Buffer Settings, Setup Statistics, Setup Image Archive, Camera Selection,
FTP Settings, Variable Update Settings

¢ Inspection Region, Color, library dialogs support changes based on login permissions.
¢ Image Registration dialog can reference the amount of correction provided by the reference unit.
e Unit properties dialog can be used for all units except the C Plugln unit dialogs.
¢ Holding default variable values can be enabled for Variables and New / Edit / Delete Programs dialogs.

Edit Unit
Unit edit
menus

e Supports changes to settings of pre-configured units (Image Acquisition, Vision Tools, Position
Adjustment, Operations, Functions, Timing, Display, Output, Execute Command).

e Supports the choice of image to be displayed (current or registered image) and controller operation
(trigger input, and outputs) when dialog opened.

e Supports the updating of registration reference values from registered images.

suoneoyloads



Main Specifications

XG-7702

XG-7502

XG-7002

XG-7002A

Data points

Maximum of 100,000 data points per item and maximum of 256 items (can be saved onto an SD card in a
single operation).

Statistics

Data

Maximum, minimum, average, deviation (3c), total status OK/NG count

Image Archive

Support functions

The number of images that can be archived in the controller's image memory is as follows:

- Maximum 1013
images (monochrome
camera in 240,000 pixel
mode)
- Maximum 501
images (monochrome
camera in 310,000 pixel
mode)
- Maximum 245
images (monochrome
camera in 1 megapixel
mode)
- Maximum 117
images (monochrome
camera in 2 megapixel
mode)
- Maximum 40
images (monochrome
camera in 5 megapixel
mode)
- Maximum 1008
images (color camera
in 240,000 pixel mode)
- Maximum 498
images (color camera
in 310,000 pixel mode)
- Maximum 240
images (color camera
in 1 megapixel mode)
- Maximum 112
images (color camera
in 2 megapixel mode)
- Maximum 35
images (color camera
in 5 megapixel mode)

Maximum 501

images (monochrome
camera in 240,000 pixel
mode)

Maximum 245

images (monochrome
camera in 310,000 pixel
mode)

Maximum 117

images (monochrome
camera in 1 megapixel
mode)

Maximum 53

images (monochrome
camera in 2 megapixel
mode)

Maximum 496

images (color camera
in 240,000 pixel mode)
Maximum 242

images (color camera
in 310,000 pixel mode)
Maximum 112

images (color camera
in 1 megapixel mode)
Maximum 48

images (color camera
in 2 megapixel mode)

Maximum 501 images
(monochrome camera
in 240,000 pixel mode)
Maximum 245 images
(monochrome camera
in 310,000 pixel mode)
Maximum 496 images
(color camera in
240,000 pixel mode)
Maximum 242 images
(color camera in
310,000 pixel mode)

Simultaneously processing of up to 8 archives with different content.
Archive images as single or multiple images. Choice of buffer control either by overwriting the buffer
each time or by processing until the buffer is full.
Supports storage of result data to allow reproduction of measurement conditions at the time the image

was recorded.

- Maximum 245 images

(CA-CM20: 310,000
pixel mode)

e Supports archived data output to SD card, PC Program (ActiveX), or FTP server for each archive.

Image
zoom
in/out

Capable of zooming during operation from 4% to 2500%. Supports display scrolling by handheld controller
or linked to the measurement position.
(Zoom ratio can be set individually when showing multiple displays).

Edge
differential
waveform
display

Graphically displays edge waveform and measurement values during operation.

Profile display

Graphically displays profile position and width of all detected edges during operation.

Contrast
display

Graphically displays defect detection (defect level) during operation.

Waveform
display

Setting assistance

Graphically displays OCR character extraction during operation

Defect

graph
display

Displays a defect graph of profile defects during operation.

Variable
Change

Allows local variables, global variables, or system variables to be checked and changed during
operation. (System variables can be checked only.)
Supports group settings and screen display selection.

SD card save

The following data can be saved (apart from program data) directly while running inspections:
Measurement value, judgment result, NG count, processed image BMP/JPG, archived image (BMP/
JPG), raw image, statistical analysis data,

function RS-232C communication log, program datas, operation log.
e User-specified camera images can be saved in offline mode.
Other Screen capture change logged in user, file management, I/O monitoring, RS-232C monitoring (with logging

capability)
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Main Specifications

XG-7702 XG-7502 XG-7002 XG-7002A

Interface

Control inputs
(user-assignable)

20 inputs (including 4 high-speed inputs assignable as trigger inputs).
Input rating 26.4 V or less, 2 mA or more (high-speed inputs 3 mA or more).

Control outputs
(user-assignable)

28 outputs (including 4 high-speed outputs usable as FLASH outputs synchronized with the trigger inputs).
NPN open collector, maximum 50 mA (30 V or less)

Monitor output

Analog RGB output
SVGA 800 x 600 (24-bit color 60 Hz)

Operation indicators

Power, Error LED display

RS-232C

Numerical value and control input/output, max baud rate 115200 bps (used exclusively with the CA series
touch panel)

¢ Allows numerical value output and control input/output using the RS-232C port or Ethernet port (cannot
be used together with CC-Link or EtherNet/IP) (CA port cannot be used together with a CA Series touch
panel.)) .

® The following PLC are supported through PLC link. 2

PLC-Link - Keyence KV-700 Series, KV-1000 Series, KV-3000 Series, KV-5000 Series, KV-5500 Series
- Mitsubishi Electric: A Series (RS-232C only), Q Series, L Series
- OMRON: SYSMAC C Series (RS-232C only), CP1/CS1/CJ1/CJ2 Series
- Yasukawa Electric MP900 Series (RS-232C only), MP2000 Series
e Numerical value, and control input/output.
e PC connectivity for Keyence V-Works software to connect to the system for the upload/download of
Ethernet programs and data including images, and to perform various simulations.
e Supports FTP client functions
e Supports BOOTP functions
* 1000BASE-T/100BASE-TX/10BASE-T
e PC connectivity for Keyence V-Works software to connect to the system for the upload/download of
USB numerical value output, programs, data including images, and to perform various simulations.
e USB 2.0 only
e The optional CC-Link unit CA-NCL10E can be connected for numerical value output and control input/
CC-Link output (cannot be used together with PLC-Link or Ethernet/IP).

e Compatible with Ver. 1.10 and Ver. Ver. 2.00 remote device stations

EtherNet/IP

¢ Allows numerical value output and control input/output using the Ethernet port (cannot be used at the
same time as PLC-Link or CC-Link).

e Supports cyclic communication (max. 1436 bytes) and message communication.

* Max. connections: 32

e Complies with conformance test Version A7.

Handheld controller

e OP-84231 or OP-84236 (blank) providing menu access and navigation.
® Programmable function buttons.
e Button functionality enabled / disabled based by user groups.

Touch panel

e Using the RS-232C port, the setting operation is possible from the CA series touch panel (No protocol
communication using the RS-232C, Cannot be used with the PLC link).
e Supports the special touch menu and control buttons.

Display language

Japanese/English/Simplified Chinese/Traditional Chinese switching

[llumination control

Optional illumination expansion unit CA-DC2021E for LED light (12 V, 24 V) illumination and intensity
control 2channels per unit, maximum of 4 units (8 channels total)

Power supply

24V DC +10%

voltage
Rating 2.4 A (2 cameras connected) / 3.2 A (4 cameras 2.2 A (2 cameras 2.2 A (2 cameras
Power consumption 3 connected) connected) /2.8 A connected) / 2.6 A
(4 cameras connected) (4 cameras connected)
S o ¢ With 2 cameras connected: 0 to +50°C ¢ With 2 cameras
S e Ambient (single megapixel camera: 0 to +45°C) 0 to +50°C connected: 0 to +50°C
E® temperature ¢ With 4 cameras connected: O to 45°C ¢ With 4 cameras
2 connected: 0 to +45°C
E e Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 1250 g Approx. 1,300 g

*1 Inquire to Keyence when your application requires a PNP-type interface.
*2 Models equipped with an Ethernet port on the CPU unit support direct connection to the Ethernet port.
*3 Includes rush current at startup (under maximum load)

9-9
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Main Specifications

Cameras (XG-H500C/H500M)

XG-H500C XG-H500M

CCD 2/3-inch color CCD, square element all 2/3-inch monochrome CCD, square
pixels 11x-speed reading (2 outputs), element all pixels 11x-speed reading
5,050,000 pixels (2 outputs), 5,050,000 pixels

CCD pixel size 3.45 um x 3.45 um

Effective pixels 4,990,000 pixels 2432 (H) x 2050 (V)

Scanning Progressive (61.2 ms) Progressive (61.2 ms), interlace (40.3 ms)

method Interlace is a binning process which sums

the odd lines and even lines.

Image transfer
frequency

130 MHz (65 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
shutter 0.05 ms to 9000 ms can be set through manual input
Lens mount C-mount
Environmental Ambient 0 to +40°C
resistance temperature
Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 130 g (lens not included)

Cameras (XG-H200C/H200M)

9-10

XG-H200C XG-H200M
CCD 1/1.8-inch color CCD, square element all ~ 1/1.8-inch monochrome CCD, square
pixels 7x-speed reading, 2,010,000 pixels element all pixels 7x-speed reading,
2,010,000 pixels
CCD pixel size 4.4 um x 4.4 ym

Effective pixels

1,920,000 pixels, 1600 (H) x 1200 (V)

(In the 1 megapixel mode, 980,000 pixels (1024 x 960) of the 1,920,000 pixels are in the

process area.)

Scanning
method

Progressive (29.2 ms: 2 megapixel mode,
24.2 ms: 1 megapixel mode)

Progressive (29.2 ms: 2 megapixel mode,

24.2 ms: 1 megapixel mode),

interlace (16.1 ms: 2 megapixel mode, 13.6
ms: 1 megapixel mode)

Interlace is a binning process which sums
the odd lines and even lines.

Image transfer
frequency

82 MHz (41 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
shutter 0.05 ms to 9000 ms can be set through manual input
Lens mount C-mount
Environmental Ambient 0 to +40°C
resistance temperature
Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 130 g (lens not included)




Main Specifications

Cameras (XG-200C/S200C)

XG-200C XG-S200C

CCD

1/1.8 type color CCD, square pixels reading, 2x-speed reading 2,010,000 pixels

CCD pixel size

4.4 um x 4.4 um

Effective pixels

Color 1,920,000 pixels, 1600 (H) x 1200 (V)
In the 1 megapixel mode, 980,000 pixels (1024 x 960) of the 1,920,000 pixels are in the
process area.)

Scanning method

Progressive (58.5 ms: 2 megapixel mode, 47.6 ms: 1 megapixel mode)

Image transfer
frequency

40 MHz

Transfer system

Digital serial transfer

Electronic shutter

1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
0.05 ms to 9000 ms can be set through manual input

Lens mount C-mount Special mount (M15.5 P0.5 male)
Environmental Ambient 0to +40°C e Head: 0 to +40°C
resistance temperature e Amplifier: 0 to +40°C (35°C or less
when using partial capture of 50 lines
or less)
Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 110 g (lens not included) e Head: approx. 210 g

(cable included, lens not included)
e Amplifier: approx. 70 g

Cameras (XG-200M/S200M)

XG-200M XG-S200M

CCD

1/1.8 type monochrome CCD, square pixels reading, 2x-speed reading 2,010,000 pixels

CCD pixel size

4.4 um x 4.4 um

Effective pixels

1,920,000 pixels, 1600 (H) x 1200 (V)
(In the 1 megapixel mode, 980,000 pixels (1024 x 960) of the 1,920,000 pixels are in the
process area.)

Scanning
method

Progressive (58.5 ms: 2 megapixel mode, 47.6 ms: 1 megapixel mode)
Interlace (32.7 ms: 2 megapixel mode, 27.0 ms: 1 megapixel mode)
Interlace is a binning process which sums the odd lines and even lines.

Image transfer
frequency

40 MHz

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000

shutter 0.05 ms to 9000 ms can be set through manual input

Lens mount C-mount Special mount (M15.5 P0.5 male)

Environmental Ambient 0to +40°C e Head: 0to +40°C

resistance temperature e Amplifier: 0 to +40°C (35°C or less
when using partial capture of 50 lines
or less)

Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 110 g (lens not included) e Head: approx. 210 g

(cable included, lens not included)
e Amplifier: approx. 70 g
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Main Specifications

Cameras (XG-H100C/H100M)

XG-H100C XG-H100M
CCD 2/3-inch color CCD, square element all 2/3-inch monochrome CCD, square element
pixels 7x-speed reading (2 outputs), all pixels 7x-speed reading (2 outputs),
1,040,000 pixels 1,040,000 pixels
CCD pixel size 7.4 um x 7.4 ym
Effective pixels 1 megapixel 1000 (H) x 1000 (V)
Scanning Progressive (20.5 ms) Progressive (20.5 ms), interlace (13.9 ms)
method Interlace is a binning process which sums

the odd lines and even lines.

Image transfer
frequency

80 MHz (40 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
shutter 0.05 ms to 9000 ms can be set through manual input
Lens mount C-mount
Environmental Ambient 0to +40°C
resistance temperature
Relative 35 to 85% RH (no condensation)
humidity
Weight Approx. 120 g (lens not included)

Cameras (XG-H035C/HO35M)

9-12

XG-H035C XG-HO35M
CCD 1/3-inch color CCD, square element all 1/3-inch monochrome CCD, square element
pixels 7x-speed reading (2 outputs), 340,000 all pixels 7x-speed reading (2 outputs),
pixels 340,000 pixels
CCD pixel size 7.4 um x 7.4 um

Effective pixels

31,000,000 pixels, 640 (H) x 480 (V)
(In standard mode, 240,000 pixels (512 x 480) of the 310,000 pixels, or else all 310,000 pixels (640 x
480), are used in the process area.)

Scanning
method

Progressive (4.7 ms) Progressive (4.7 ms), interlace (2.5 ms)
Interlace is a binning process which sums

the odd lines and even lines.

Image transfer
frequency

80 MHz (40 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
shutter 0.05 ms to 9000 ms can be set through manual input
Lens mount C-mount
Environmental Ambient 0 to +40°C
resistance temperature
Relative 35 to 85% RH (no condensation)
humidity
Weight Approx. 120 g (lens not included)




Main Specifications

Cameras (XG-035C/S035C)

XG-035C XG-S035C

CCD

1/3 type color CCD, square pixels 2x-speed reading 350,000 pixels

CCD pixel size

7.4 um x 7.4 um

Effective pixels

Color 320,000 pixels 656 (H) x 492 (V)
(In standard mode, 240,000 pixels (512 x 480) of the 320,000 pixels, or else all 310,000
pixels (640 x 480), are used in the process area.)

Scanning method

Progressive (16.0 ms)

Image transfer
frequency

24.5 MHz

Transfer system

Digital serial transfer

Electronic shutter

1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
0.05 ms to 9000 ms can be set through manual input

Lens mount C-mount Special mount (M10.5 P0.5 male)

Environmental Ambient 0 to +50°C e Head: 0 to +50°C

resistance temperature e Amplifier: 0 to +40°C
Relative humidity 35 to 85% RH (no condensation)

Weight Approx. 100 g (lens not included) ® Head: approx. 160 g

(cable included, lens not included)
e Amplifier: approx. 70 g

Cameras (XG-035M/S035M)

XG-035M XG-S035M

CCD

1/3 type monochrome CCD, square pixels double-speed reading, 350,000 pixels

CCD pixel size

7.4 umx 7.4 um

Effective pixels

320,000 pixels 656 (H) x 49 2 (V)
(In standard mode, 240,000 pixels (512 x 480) of the 320,000 pixels are in the process
area.)

Scanning
method

Progressive (16.0 ms), interlace (8.8 ms)
Interlace is a binning process which sums the odd lines and even lines.

Image transfer
frequency

24.5 MHz

Transfer system

Digital serial transfer

Electronic 1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
shutter 0.05 ms to 9000 ms can be set through manual input
Lens mount C-mount Special mount (M10.5 P0.5 male)
Environmental Ambient 0to +50°C e Head: 0 to +50°C
resistance temperature e Amplifier: 0 to +40°C

Relative humidity 35 to 85% RH (no condensation)
Weight Approx. 100 g (lens not included) * Head: approx. 160 g

(cable included, lens not included)
e Amplifier: approx. 70 g
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Main Specifications

Cameras (CA-CM20: for XG-7002A)

CA-CM20
CCD 1/3 type monochrome CCD, square pixels double-speed reading, 350,000
pixels
CCD pixel size 7.4um x 7.4pm

Effective pixels

32,000,000 pixels, 648 (H) x 492 (V)
(310,000 pixels (640 x 480) is the processing range)

Scanning method

Progressive (16.9 ms), interlace (8.5 ms)

Image transfer
frequency

24.5 MHz

Transfer system

Analog transmission

Electronic shutter

1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000
0.05 ms to 125 ms can be set through manual input

Lens mount C-mount

Environmental Ambient temperature 0 to +40°C

resistance Relative humidity 35 to 90% RH (no condensation)
Weight Approx. 50 g (lens not included)

lllumination Expansion Unit (CA-DC21E)
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CA-DC21E
Output |llumination control (1) Rated voltage (DC)
(2) Pulse width modulation (light emission frequency 100 kHz)
(Controller selectable.)
Intensity level 255 digital levels (controller selectable)
Lighting connections 2 channels (LED connector or terminal block connection)
Voltage 12V DC /24 V DC (DIP switch selectable)
Capacity Max. 40 W (However 30 W per channel)
Synchronous FLASH output synchronization/continuous illumination (controller selectable)
Response speed (1) Rated voltage control: Within 10 ms (with 12 V output), within 20 ms (24 V
output)
(2) Pulse width modulation: Within 1 ms (with 12V/24V output)
Inputs Force illumination Rated voltage: 26.4 V or less, 2 mA or more
OFF
Display LED display lllumination level display: Green/Orange (Min. 128)
Error display: Red (All lit)
Rating Power supply voltage 24V DC+10%

Current consumption

3.0 A (12 V output) /6.5 A (24 V output)
Figures indicate maximum load including include rush current at startup.

Environmental
resistance*’

Ambient temperature

0 to +50°C*2

Relative humidity

35 to 85% RH (no condensation)

Weight

Approx. 590 g

*1 The environmental resistance of just the LED lights is ambient temperature O - 40,C and relative humidity 35 -

65% (no condensation).
*2 This is limited by the ambient temperature of the connected controller.



Main Specifications

Using the Camera Cable Extension Amplifier (CA-CNX10U/CHX10U)

Product name

Camera cable extension amplifier
standard cameras

Camera cable extension amplifier
high speed cameras

ltem CA-CNX10U CA-CHX10U

Support e XG-035C/035M e XG-HO35C/HO35M

cameras L4 XG-8035C/SO35M ° XG—H1OOC/H1OOM
e XG-200C/200M e XG-H200C/H200M
* XG-S200C/S200M e XG-H500C/H500M

Transfer Digital serial transfer

system

Environmental Ambient

e When connected to XG-035C/035M:

0to +40°C

resistance temperature 0 to +50°C
e When connected to other cameras: 0
to +40°C

Relative 35 to 85% RH (no condensation)

humidity
Outside 112.6 (W) x 26 (D) x 21 (H)
dimensions
Weight Approx. 60 g

Controller power consumption ratings when using an amplifier

Connecting an amplifier increases the rated power consumption of the controller.

Controller type Cameras connected Power consumption with
amplifier*
(Without ampilifier)
XG-7002 2 3.0A(29A)
4 3.8A(35A)
XG-7502/7702 2 3.2A(3.0A)
)

41A38A

* Figures indicate maximum load including include rush current at startup.
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Outside dimensions

Outside dimensions

Controller Unit (XG-7702/7502/7002)
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(Total weight: approx. 1480 g)

9-16



QOutside dimensions

With the CC-Link unit CA-NCL10E installed
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(Total weight: approx. 1610 g)

With the camera expansion unit XG-E700 and CC-Link unit CA-NCL10E connected
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(Total weight: approx. 1840 g)
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Outside dimensions

Light controller CA-DC21E connected
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(Total weight: approx. 1840 g)

With camera expansion unit XG-E700/CC-Link unit CA-NCL10E, and light controller CA-DC21E installed

==h o]l

CJ
)
u

1 == a]l
1 == a]l

:

Unit: mm

(Total weight: approx. 4200 g)
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QOutside dimensions

Controller (XG-7002A)

ﬁ ﬁ o
Iin @ . . . |
@ o o o 833
o S5
[ T 7T J<J ] | ) Wy O I u
% 17-.L-4-M4 depth 6
© Tonononononononn || L
Ll
@ 00000000000 @,

165
Unit: mm
With camera expansion unit XG-E700A connected
1285 1325
C— 1= [—= )
U 3. ...
—/ |] . . . . . DIN-rail
15 [l mounts 359
o o o o o 8’3
Il g i
I — LT U U I
Unit: mm

(Total weight: approx. 1580 g)
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Outside dimensions

With the CC-Link unit CA-NCL10E installed

1325 132
— o =T==1="
/ O o o o O @ a D
DiN-rail R, ° |:|
mounts o L
o o o o o o M
859 153
833 ° = o
65.3 O o @ i B il O
. [ o |) 1Ll
S o O 1| W I — |-

Unit: mm
(Total weight: approx. 1660 g)

With the camera expansion unit XG-E700A and CC-Link unit CA-NCL10E connected

160.6
132
1325
O o o o Q@ D
DiN-rai e e e . D
mount o
o o o o o o m
35.9 153
NI imiele
2 || o L]
65.3 O o o O
. [ o |) 1|l
L o U Tl W A e /AT

Unit: mm

(Total weight: approx. 1940 g)
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QOutside dimensions

Light controller CA-DC21E connected

1325 242 145
—— ==
O o o o QEI O D
,, ) D
. N — alll 7
359 \ 153
L | =g
83.3 OD - I:l D] @
65.3 o e L]
. CJo | )] _@
O T LI7 tUJ 6.’_‘&\_] |- L]

[
[

Unit: mm

(Total weight: approx. 1890 g)

With camera expansion unit XG-E700A, CC-Link unit CA-NCL10E, and light controller CA-DC21E
installed

152559

= C—

]

L]

| —

CJ
)

4 [OIO]IC0l
1 [OI0]

== o]

1 == a]l
1 == a]l
1 == a]l

!

Unit: mm

(Total weight: approx. 4300 g)
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Outside dimensions

Handheld Controller (OP-84231: with Printing /OP-84236

47. —2

HAREER

1149

ws L

Cord length 3 m

9-22

—30.7—

—i

(Unit: mm)

: blank)



QOutside dimensions

Digital Cameras (XG-200C/200M)

With plastic mount attached (factory shipped condition)

D
|
1/4 - 20UNC

2-M4 Depth: max. 6 2 M3
Depth: max. 5\ Depth max. 5
[~
N

N~ 9 o] @

NPA AN

FahY
J

[o] @]

(i

N
(@)

=

Without plastic mount

30 73

f
I

30 — 628 | 18 = -

I
10.8 8-M3

Depth: max. 4
3-M2.5

/ Depth: max. 2

—{/ [ @

23 T

D

-t a

13.5

44.5

Unit: mm
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Outside dimensions

Digital Cameras (XG-035C/035M)

With plastic mount attached (factory shipped condition)

Without plastic mount

30|

)
\/

9-24

028

i

1/4 - 20UNC
Depth: max. 6 2-M3
Depth: max. 5

f
\4
A
NP
NE VRN
\J

g T+ —=
AT 9lY] Jo
[~-13.2 =
— 23.3 —=
29.5
334 (89)
42
48.3 33
15,
— t 29.7
18 —
\ @ $6.1
10.8 8-M3
135 Depth: max. 4
3-M2.5
/ Depth: max. 2.5
24

il F
]

@ @

4
= UEHE—H— s

Unit: mm



Outside dimensions

Digital Cameras (XG-S035C/S035M/S200C/S200M)

Camera XG-S035CH /XG-S035MH With plastic mount
46.8 46.8
12
35 = %
I — — I
I 1 — 175 l |
1] I j & 125
CCD distance to lens 6.25— 5 55
In air 4.0mm 291 —
2-M3
Special mount (M10.5 P0.5) 54 Depth: max. 4
Cord length 2 m
221 ——— (46)
Camera XG-S200CH /XG-S200MH With plastic mount
427 — 427 —
17 Faoj - 17 — I: 30.7 —f
17 5Y ( EL —— EEEEB 2st & lL o —
5] H N . § % ] .
= -+
CCD distance to lens 9 5 — 75 14
In air 6.0mm 253 —
2-M3
Special mount (M15.5 P0.5) 54 Depth: max. 4
7 ° 9 DO
| ; .9 CZEEBI 01256 éa 19
; 07.0
Cord length 2 m 16 212 J “@7)
Camera control unit With cable connected
XG-S200CU/S200MU/S035CU/S035MU Controller side Camera side
112.6 ff a2
105
98 a5 29.7@5
& i
1};@ — — J, 26 96.1
3.5 2-¢3.6 thru-hole

[ T S
115

1.5

Unit: mm
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Outside dimensions

Digital Cameras (XG-H500C/H500M/H200C/H200M/H100C/H100M/H035C/
HO35M)

With plastic mount attached (factory shipped condition)
I—— 20—~
=9 N

]
O

-
lf
|

\\w

1/4 - 20UNC

2-M4 Depth: max. 6 2-M3
Depth: max. 5\ . Depth: max. 5
] o
WYley @
s %\ 4
FJ N L
1‘\ f T -
T Y| [o]d
~13.2 =
—23.3 —=
295
334 (85)

Without plastic mount

60
30 7.5
/ —
KN ¢ — I (3( | T 314
30 Ej 28| 18 _
\_/ g \
\
J@_I 8-M3
135 Depth: max. 4
3-M2.5
/ Depth: max. 2
_/67/ @
23 — | — 7
l —TJ=—=tH—F
_\e g "I_ .
13.5
445

Unit: mm
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QOutside dimensions

Camera Cable (Digital Cameras)

Cannot be connected to high-speed cameras (XG-H****).

Standard cable

/ ——/
$12,5 . — (3 9 — .} 29.7
_Q
33
43 A 42
Unit: mm
Item Cable length (A) Weight XG-035C/035M XG-200C/200M XG-S035C/ XG-S200C/
S035M S200M
CA-CN1 1m 100 g O O O O
CA-CN3 3m 220 g O O O O
CA-CN5 5m 330 g O O O O
CA-CN10 10m 660 g O O O O
CA-CN17 17 m 1100 g O X X X
O: Connection possible, x: Connection not possible
High flex robotic cable
*CA-CN-R
6.6
/ —
o o T —=ae== 1 - }
—Q
33
54 A 42
Unit: mm
Item Cable length (A) Weight XG-035C/035M XG-200C/200M XG-S035C/ XG-S200C/
S035M S200M
CA-CN3R 3m 240 g O O O O
CA-CN5R 5m 310 g O O O O
CA-CN10R 10m 720 g O O O O
CA-CN17R 17m 1190 g O X X X

O: Connection possible, x: Connection not possible
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Outside dimensions

*CA-CN-RE
6.6
Camera side / Controller side
[ i N } f
¢14 ¢1$'5 i —|_ ?H) —|- ] ¢1*2.5 ¢;4
54 A 55
Unit: mm
Item Cable length (A) Weight XG-035C/035M XG-200C/200M XG-S035C/ XG-S200C/

S035M S200M
CA-CN7RE 7 m extension 500 g O (7 m) O ((10m) O (10m) O(om)

Figures in (') indicate maximum total length.

¢ CA-CN7RE is an extension cable and cannot be used alone.

e Connect CA-CN1/CN3/CN10/CN3R/CN10R to the controller side connector and make sure that the camera is within its maximum

range.

L-shape cable

6.1
/ ——7
/ — — L — — 297
'_/ SR
30 T T
_Q
=
014
33
38 A 42
Unit: mm
Item Cable length (A) Weight XG-035C/035M XG-200C/200M XG-S035C/ XG-S200C/
S035M S200M
CA-CN3L 3m 220 g O O O O
CA-CN5L 5m 340 g O O O O
CA-CN10L 10m 660 g O O @) O
CA-CN17L 17 m 1100 g O X X X

O: Connection possible, x: Connection not possible
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QOutside dimensions

Camera Cables (for High-speed Cameras XG-H****)

Use these cables only with high-speed cameras (XG-H****). Failure to do so may cause damage to the connector pins.

Standard cable

07.2
/ —7
0125 — -7 — ] - 314
_Q
31
43 A 41
Unit: mm
Item Cable Weight XG-H035C/ XG-H100C/ XG-H200C/ XG-H500C/
length (A) HO35M H100M H200M H500M
CA-CH3 3m 290 g O O O O
CA-CH5 5m 440 g O O O O
CA-CH10 10m 880 g O O O O
O: Connection possible, x: Connection not possible
High flex robotic cable
7.6
/ ——7
s g 7 )0 ] ] =
o o 1 0 ] o
_Q
31
54 A 4 Unit: mm
Item Cable Weight XG-H035C/ XG-H100C/ XG-H200C/ XG-H500C/
length (A) HO35M H100M H200M H500M
CA-CH3R 3m 250 g O O O O
CA-CH5R 5m 410 g O O O O
CA-CH10R 10m 740 g O O O O

O: Connection possible, x: Connection not possible
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Outside dimensions

L-shape cable

—7

314

_Q
ol4 El
38 A 4 Unit: mm
ltem Cable length Weight XG-H035C/ XG-H100C/ XG-H200C/ XG-H500C/
(A) HO35M H100M H200M H500M
CA-CH3L 3m 270 g O O O O
CA-CH5L 5m 450 g O O O O
CA-CH10L 10m 810 g O O O O

O: Connection possible, x: Connection not possible
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QOutside dimensions

Analog Cameras (CA-CM20: for XG-7002A)

With plastic mount attached (factory shipped condition)

oy
4
CL

105

395

77

O |=
OD
s

B 388
1 1
1
2-M3, max depth 5 mm
(85)
o] & ]¢°
B
A\ S H Y
(SN %] e
147 1/4 - 20 UNC, max depth 6 mm
248 2 -M4, max depth 5 mm
31
34.9
Without plastic mount
50
29 10.5 395
28
77 6.8
g\ : o=
29 288 @
T
6 305 4-M2, max depth 2 mm
3-M3, max depth 3 mm
& ®)
12
& 8 ¢14.’7
& L—
43
45 322

Unit: mm
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Outside dimensions

Camera Cable (Analog Cameras)

I ‘ 1]

" - 28 -
43 A 43
Iltem Cable length (A) Weight Remarks
CA-C3 3m 260g
K A-CM2 h ifi
CALC10 om 760 g Supportls eyence CA-CM20 and other specified
compatible analog cameras
OP-84389 25m 1530 g

Using the Camera Cable Extension Amplifier (CA-CNX10U/CHX10U)

Outside dimensions

CA-CNX10U/CHX10U CA-CN3X/CN1OX/CN17X/CH23X/CH10X
— | Y sni——
]E ....... i P L @
T CA-CN3RX/CN1ORX/CN17R7)6(/CH1ORX
6!_@_'11 H’ l J_‘-Jh a!_Mm I21 o14o1bs T—T] ___ﬁ_t = I b o

CA-CHX10U (with cable connected) 589 L 509

(213)

CA-CN3LX/CN10LX/CN17LX

S SRS

31.2

(85) (85)
914 38

i T TT] _ L 43
| -@BEEE}B—

Unit: mm

Iltem Cable length (L) Weight Item Cable length (L) Weight
CA-CN3X 3m 200 g CA-CN3RX 3m 190 g
CA-CN10X 10m 600 g CA-CN10RX 10m 540 g
CA-CN17X 17m 990 g CA-CN17RX 17m 900 g
CA-CH3X 3m 270 g CA-CH10RX 10m 740 g
CA-CH10X 10m 820 g CA-CN3LX 3m 210 g
CA-CN10LX 10m 610¢g
CA-CN17LX 17m 1000 g
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Outside dimensions

List of supported controllers and maximum cable lengths by camera

Up to 2 amplifiers can be connected in series.
¢ The following table shows the maximum levels of extension and maximum cable length for each camera.
¢ Don't exceed the maximum camera cable length and maximum number of extensions allowed.

Controller ) Camera Applicable Cable length specifications
amplifier Maximum number of Maximum cable
extensions length

XG-7702/ XG-035C/035M CA-CNX10U 2/1?) 51 m/34 m?)

7502/ XG-S035C/S035M 1 20m

7002 XG-200C/200M 2 30m
XG-S200C/S200M 2/19) 30 m/20 m¥
XG-H035C/HO35M CA-CHX10U 2 30m
XG-H100C/H100M 2 30m
XG-H200C/H200M 1 20 m
XG-H500C/H500M 1 20 m

" Amplifiers can be used with controllers and camera expansion units manufactured after September, 2009.

2) If the camera is used for partial capturing of less than 350 lines, the maximum number of extensions is 1, and the maximum
cable length is 34 m.

3) If the camera is used for partial capturing of less than 1000 lines, the maximum number of extensions is 1, and the
maximum cable length is 20 m.

Amplifiers can only be used with Keyence digital cameras. They cannot be used with analog cameras.
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Options

Options

List of Options

C-mount camera options

9-34

Item Function Reference page

CV-L3 Standard lens (focal distance 3 mm) Page 2-19, 9-40
CV-L6 Standard lens (focal distance 6 mm) Page 2-19, 9-40
CV-L16 Standard lens (focal distance 16 mm) Page 2-19, 9-40
CA-LC16 Standard lens (focal distance 16 mm) Page 2-19, 9-41
CV-L25 Standard lens (focal distance 25 mm) Page 2-19, 9-41
CV-L35 Standard lens (focal distance 35 mm) Page 2-19, 9-41
CV-L50 Standard lens (focal distance 50 mm) Page 2-19, 9-42
CA-LH4 Low distortion lens (focal distance 4 mm) Page 2-19, 9-43
CA-LH8 Low distortion lens (focal distance 8 mm) Page 2-19, 9-43
CA-LH12 Low distortion lens (focal distance 12 mm) Page 2-19, 9-43
CA-LH16 Low distortion lens (focal distance 16 mm) Page 2-19, 9-43
CA-LH25 Low distortion lens (focal distance 25 mm) Page 2-19, 9-44
CA-LH35 Low distortion lens (focal distance 35 mm) Page 2-19, 9-44
CA-LH50 Low distortion lens (focal distance 50 mm) Page 2-19, 9-44
CA-LH75 Low distortion lens (focal distance 75 mm) Page 2-19, 9-44
CA-LHR5 High-resolution, low distortion lens (focal distance 5 mm) Page 2-19, 9-46
CA-LHR8 High-resolution, low distortion lens (focal distance 8 mm) Page 2-19, 9-46
CA-LHR12 High-resolution, low distortion lens (focal distance 12 mm Page 2-19, 9-46
CA-LHR16 High-resolution, low distortion lens (focal distance 16 mm Page 2-19, 9-47
CA-LHR25 High-resolution, low distortion lens (focal distance 25 mm Page 2-19, 9-47
CA-LHR35 High-resolution, low distortion lens (focal distance 35 mm Page 2-19, 9-47
CA-LHR50 High-resolution, low distortion lens (focal distance 50 mm Page 2-19, 9-48
OP-51612 Close-up spacer Page 2-21, 9-48
CA-LM1 Macro lens with 1x optical magnification Page 2-20, 9-49
CA-LM2 Macro lens with 2x optical magnification

CA-LM4 Macro lens with 4x optical magnification

CA-LM6 Macro lens with 6x optical magnification

CA-LM8 Macro lens with 8x optical magnification

CA-LMA1 Coaxial macro with 1x optical magnification

CA-LMA2 Coaxial macro with 2x optical magnification

CA-LMA4 Coaxial macro with 4x optical magnification

CA-LM0510 Telecentric macro zoom lens (straight) with 0.5x to 1.0x Page 2-20, 9-49

optical magnification (standard magnification)
OP-66852 Plastic camera mount Page 9-23, 9-24




Options

High Resolution Ultra Small Camera (XG-S200C/S200M) Options

Iltem Function Reference page
CA-LHS8 Low distortion lens (focal distance 8 mm) Page 9-51
CA-LHS16 Low distortion lens (focal distance 16 mm)
CA-LHS25 Low distortion lens (focal distance 25 mm)
CA-LHS50 Low distortion lens (focal distance 50 mm)
OP-66830 Close-up ring (5 mm) Page 9-51
OP-66831 Close-up ring (10 mm)
OP-66832 Polarizing filter
OP-66833 Side view attachment

Ultra Small Camera (XG-S035C/S035M) Options

ltem Function Reference page
CA-LS4 Standard lens (focal distance 4 mm) Page 2-20, 9-51
CA-LS6 Standard lens (focal distance 6 mm)
CA-LS16 Standard lens (focal distance 16 mm)
CA-LS30 Standard lens (focal distance 30 mm)
OP-51500 Close-up ring (5 mm) Page 9-51
OP-51501 Close-up ring (10 mm)
OP-51502 Polarizing filter
OP-51503 Side view attachment
Lighting
Iltem Function Reference page
CA-DRR4F LED light (direct ring light, red) Page 2-26, 9-52
CA-DRW4F LED light (direct ring light, white)
CA-DRB4F LED light (direct ring light, blue)
CA-DRR10F LED light (direct ring light, red)
CA-DRW10F LED light (direct ring light, white)
CA-DRB10F LED light (direct ring light, blue)
CA-DLR7 LED light (low angle light, red) Page 2-26, 9-52
CA-DLR12 LED light (low angle light, red)
CA-DBR5 LED light (bar light, red) Page 2-26, 9-52
CA-DBW5 LED light (bar light, white)
CA-DBB5 LED light (bar light, blue)
CA-DBR8 LED light (bar light, red)
CA-DBW8 LED light (bar light, white)
CA-DBB8 LED light (bar light, blue)
CA-DBR13 LED light (bar light, red)
CA-DBW13 LED light (bar light, white)
CA-DBB13 LED light (bar light, blue)
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Options

9-36

ltem Function Reference page
CA-DDR8 LED light (dome light, red) Page 2-27, 9-52
CA-DDWS8 LED light (dome light, white)
CA-DDB8 LED light (dome light, blue)
CA-DDR15 LED light (dome light, red)
CA-DDW15 LED light (dome light, white)
CA-DDB15 LED light (dome light, blue)
CA-DSR2 LED light (back light, red) Page 2-26, 9-53
CA-DSW2 LED light (back light, white)
CA-DSB2 LED light (back light, blue)
CA-DSR3 LED light (back light, red)
CA-DSW3 LED light (back light, white)
CA-DSB3 LED light (back light, blue)
CA-DSR9 LED light (back light, red)
CA-DSW7 LED light (back light, white)
CA-DSB7 LED light (back light, blue)
CA-DSR15 LED light (back light, red)
CA-DSW15 LED light (back light, white)
CA-DSB15 LED light (back light, blue)
CA-DXR3 LED light (coaxial light, red) Page 2-27, 9-53
CA-DXW3 LED light (coaxial light, white)
CA-DXB3 LED light (coaxial light, blue)
CA-DXR5 LED light (coaxial light, red)
CA-DXW5 LED light (coaxial light, white)
CA-DXB5 LED light (coaxial light, blue)
CA-DXR7 LED light (coaxial light, red)
CA-DXW7 LED light (coaxial light, white)
CA-DXB7 LED light (coaxial light, blue)
CA-DQR10 LED light (square bar light, red) Page 2-27, 9-53
CA-DQW10 LED light (square bar light, white)
CA-DQB10 LED light (square bar light, blue)
CA-DQR15 LED light (square bar light, red)
CA-DQW15 LED light (square bar light, white)
CA-DQB15 LED light (square bar light, blue)
CA-DRR8M LED light (round multi-angle light, red) Page 2-26, 2-27, 9-54
CA-DRW8M LED light (round multi-angle light, white)
CA-DRB8M LED light (round multi-angle light, blue)
CA-DRR13M LED light (round multi-angle light, red)
CA-DRW13M LED light (round multi-angle light, white)
CA-DRB13M LED light (round multi-angle light, blue)
CA-DQR7M LED light (square multi-angle light, red) Page 2-26, 2-27, 9-54
CA-DQW7M LED light (square multi-angle light, white)
CA-DQB7M LED light (square multi-angle light, blue)
CA-DQR10M LED light (square multi-angle light, red)
CA-DQW10M LED light (square multi-angle light, white)
CA-DQB10OM LED light (square multi-angle light, blue)
CA-DQW12M LED light (square multi-angle light, red)
CA-DQB12M LED light (square multi-angle light, white)
CA-DQR12M LED light (square multi-angle light, blue)




Options

ltem Function Reference page
CA-DPR2 LED light (spot, red) Page 2-27, 9-54
CA-DPW2 LED light (spot, white)
CA-DPB2 LED light (spot, blue)
CA-DPU2 Special power adapter for spot lights
CA-DP3R Spot light cable (3 m)
CA-DP5R Spot light cable (5 m)
CA-DC21E Lighting Configuration Page 9-14
CA-DC100 LED light controller Page 9-55
CV-R10 Fluorescent ring light Page 9-57
CA-R20 Fluorescent large-diameter ring light
Cables
Item Function Reference page
CA-CN1 Camera cable (1 m) Page 9-27
CA-CNS3 Camera cable (3 m)
CA-CN5 Camera cable (5 m)
CA-CN10 Camera cable (10 m)
CA-CN17 Camera cable (17 m)
CA-CN3R High flex robotic camera cable (3 m)
CA-CN5R High flex robotic camera cable (5 m)
CA-CN10R High flex robotic camera cable (10 m)
CA-CN17R High flex robotic camera cable (17 m)
CA-CN7RE High flex robotic camera extension cable (7 m)
CA-CN3L L-shape connector camera cable (3 m) Page 9-28
CA-CN5L L-shape connector camera cable (5 m)
CA-CN10L L-shape connector camera cable (10 m)
CA-CN17L L-shape connector camera cable (17 m)
CA-CHS3 High-speed camera cable (3 m) Page 9-29
CA-CH5 High-speed camera cable (5 m)
CA-CH10 High-speed camera cable (10 m)
CA-CH3R High-speed camera high flex robotic cable (3 m) Page 9-29
CA-CH5R High-speed camera high flex robotic cable (5 m)
CA-CH10R High-speed camera high flex robotic cable (10 m)
CA-CH3L High-speed camera L-shape connector cable (3 m)
CA-CH5L High-speed camera L-shape connector cable (5 m)
CA-CH10L High-speed camera L-shape connector cable (10 m)
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Options

ltem Function Reference page
CA-CNX10U Camera cable extension amplifier standard cameras Page 2-22, 9-15, 9-32
CA-CHX10U Camera cable extension amplifier high speed cameras
CA-CN3X Amplifier camera cable (3 m)
CA-CN10X Amplifier camera cable (10 m)
CA-CN17X Amplifier camera cable (17 m)
CA-CH3X Amplifier high speed camera cable (3 m)
CA-CH10X Amplifier high speed camera cable (10 m)
CA-CN3RX Amplifier high flex robotic camera cable (3 m)
CA-CN10RX Amplifier high flex robotic camera cable (10 m)
CA-CN17RX Amplifier high flex camera cable (17 m)
CA-CH10RX Amplifier high flex high speed camera cable (10 m)
CA-CN3LX Amplifier L-shape camera cable (3 m)
CA-CN10LX Amplifier L-shape camera cable (10 m)
CA-CN17LX Amplifier L-shape camera cable (17 m)
CA-D2 LED light cable (2 m) Page 9-56
CA-D5 LED light cable (5 m)
CA-D3R High flex robotic LED light cable (3 m)
CA-D5R High flex robotic LED light cable (5 m)
CA-D10R High flex robotic LED light cable (10 m)
CA-D17R High flex robotic LED light cable (17 m)
CA-D1W Y-split LED light cable (0.5 m)
OP-84457 Bare wire type LED light cable (1 m)
OP-26487 Serial connection cable (2.5 m, straight) Page 8-3
OP-26486 D-sub 9-pin connector (female) Page 8-3
OP-26485 D-sub 25-pin connector (female) Page 8-3
OP-84384 D-sub 9-pin connector (male, for SYSMAC)
OP-86930 D-sub 9-pin connector (male, for MELSEC)
OP-66843 Ethernet cable (3 m, cross cable)
OP-51657 Parallel port ribbon cable (3 m) Page 8-21
OP-66844 USB 2.0 cable (2 m) Page 8-3
OP-66842 Monitor cable (3 m) Page 2-23
OP-87055 Monitor cable (10 m)
OP-79426 Ver. 1.10 compatible CC-Link cable (20 m) Page 8-20
OP-79427 Ver. 1.10 compatible CC-Link cable (100 m) Page 8-20
OP-87258 Touch panel RS-232C cable (3 m) Page 9-62
OP-87259 Touch panel RS-232C cable (10 m)
OP-87260 Handheld controller relay cable (3 m)
OP-87261 Handheld controller relay cable (10 m)
OP-87264 Touch panel modular RS-232C cable (3 m)
OP-87265 Touch panel modular RS-232C cable (10 m)
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Options

Other

ltem Function Reference page
CA-U3 24 V DC power supply Page 9-59
CA-MP81 RGB LCD color monitor Page 9-61
OP-42279 Monitor stand
OP-87133 SD card (512 MB) Page 2-37
CA-SD1G SD card (1 GB)
CA-SD4G SD card (4 GB)
OP-84231 Remote console Page 1-8, 9-22
OP-84236 Handheld controller (blank) Page 1-8, 9-22
OP-84364 Ferrite core for CA-NCL10E Page 6
OP-87262 Monitor stand for CA Series LCD monitor Page 9-62
OP-87263 Touch panel scratch-prevention sticker
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Options

Standard Lenses

3.5-mm lens (CV-L3)

* Locking screw on focus ring

375 -17.526- Unit: mm
6-mm lens (CV-L6)
A B
37 17.526—
—4— 1.4 engraving
Index line position
f
1inch
32UN
| 029.4
A-A
—12.8—|
1 94;
Aperture locking screw

Locking screw on focus ring

A B

Unit: mm

16-mm lens (CV-L16)

Index line

f——24.5—+—17.526—

—4

4.4

1.6 engraving
osition

A-A

Locking screw on focus ring

9-40
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Aperture locking screw
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Options

16-mm lens (CA-LC16)

Aperture locking screw

Unit: mm

25-mm lens (CV-L25)

28.5 17.576

_ _ tinch
- 0155 |30

3.8

Unit: mm

35-mm lens (CV-L35)

36.5 17.576

1 tinch
032| M5 —r H— - H— ¥~ ¢2l1.6 e

5.8
225 Unit: mm

9-41

suonesyoads .



Options

50-mm lens (CV-L50)

Locking screw on focus ring

50mm | 1:1.8

Index line

17.526—

Aperture locking screw

1.8 engraving
position

] Unit: mm
Specifications
Item CV-L3 CV-L6 CV-L16 CA-LC16 CV-L25 CV-L35 CV-L50
Focal Distance 3.5mm 6 mm 16 mm 16 mm 25 mm 35 mm 50 mm
Aperture F1.6 - F1.4 - F1.6 - F1.4- F1.6-F16 F1.6-F16 F1.8-
CLOSE CLOSE CLOSE CLOSE CLOSE
Minimum working 0.1m 0.2m 0.4m 0.4m 0.2m 0.3m 1.0m
distance
Mount C-mount
Filter thread diameter 43.0 mm 30.5 mm 27.0 mm 27.0 mm 27.0 mm 30.5 mm 30.5 mm
P0.75 P0.5 P0.5 P0.5 P0.5 P0.5 P0.5
Maximum CCD size  1/2inch 2/3inch
TV distortion* -10.0% -1.8% -0.8% -0.6% -0.6% -0.2% -0.2%
(-5.0%) (-1.4%) (-0.2%) (-0.2%) (-0.1%) (-0.08%) (-0.1%)
Operating 0 to +50°C, 35 to 80% RH (no condensation)
temperature/humidity
range
Weight Approx. 90 g Approx. 70 g Approx. 44 g Approx. 44 g Approx. 58 g Approx.85g Approx. 50 g

* The indicated values are for a 2/3-inch CCD. The values for 1/3 inch are indicated in parenthesis ().
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Options

Low Distortion Lenses

4-mm lens (CA-LH4)

57.2

17.526

— - — - — 1% otss | lnch

32UN
\ i
)
e
29.6 Unit: mm
8-mm lens (CA-LH8)
() 416 17.526
(") 26.8 8.55 (Max)
183~
m_

I\)J
-—3

034 (285  M27PO5

==

|
HAR * o =
1 |

* Varies based on focal distance. 0 mm (infinite apofocus) to 1.2 mm (minimum apofocus)

Unit: mm

12-mm lens (CA-LH12)

37 17526
25 4., 22
165
I
20.25 A 1 ‘ I
e85 | LI I %k w22 | finch
M27 32UN
P=0.5 l
l
Unit: mm
16-mm lens (CA-LH16)
() 365 17526
218 4.4 (Max)
1
20 I
I_ it finch
0335 027 M255P05 'Il‘ 0225 N

* Varies based on focal distance. 36.5 mm (infinite apofocus) to 38.6 mm (minimum apofocus) ~ Unit: mm
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25-mm lens (CA-LH25)

() 39.5

I‘ 0335  ¢28.5

M27 P0.5

17.526

236 7.3 (M
[

ax)

1inch

T F 95 350N

* Varies based on focal distance. 39.5 mm (infinite apofocus) to 44.0 mm (minimum apofocus) Unit: mm

35-mm lens (CA-LH35)

21

36.5 17.526

28.6 3.5

|

nch

\ Unit: mm
50-mm lens (CA-LH50)
(*) 55 17.526
415 35
|-—29 —
a2 | | |
| ! '
034 028.5 M27 P0.5 ! ;Ig]lﬁkl

* Varies based on focal distance. 55.0 mm (infinite apofocus) to 73.0 mm (minimum apofocus) ~Unit: mm

75-mm lens (CA-LH75)

17.526

9-44
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Options

Specifications

Item CA-LH4 CA-LH8 CA-LH12 CA-LH16 CA-LH25 CA-LH35 CA-LH50 CA-LH75

Focal Distance 4 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm

Aperture F1.6-F16 F14toF16 F1.4toF16 F1.4toF16 F14toF16 F2.0-F16 F2.8to F22 F2.5-F22

Minimum working 0.1m 0.1m 0.15m 0.2m 0.2m 0.2m 0.2m 1.2m

distance

Mount C-mount

Filter thread diameter 43.0 mm 27.0 mm 27.0 mm 25.5 mm 27.0 mm 27.0 mm 27.0 mm 34.0 mm
P0.75 P0.5 P0.5 P0.5 P0.5 P0.5 P0.5 P0.5

Maximum CCD size 1/1.8 inch 2/3 inch

TV distortion* -0.2% -0.6% -0.07% -0.05% -0.04% -0.2% -0.03% -0.1%
(-0.13%) (-0.28%) (-0.04%) (-0.1%) (-0.02%) (-0.05%) (-0.01%) (-0.05%)

Operating 0to +50°C, 35 to 80% RH (no condensation)

temperature/humidity

range

Weight Approx. 150 g Approx. 83g  Approx. 759  Approx. 81g Approx.89g Approx.89g Approx.92g  Approx. 1059

* The indicated values are for a 2/3-inch CCD. The values for 1/3 inch are indicated in parenthesis ().
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High-resolution, Low Distortion Lenses

5-mm lens (CA-LHRS5)

() 57.1 17,526

M46 tinch
™8| plo7s T R "_"_'%""19 30N |93

o

2

* Varies based on focal distance. 0 mm (infinite apofocus) to 2.3 mm (minimum apofocus) ~ Unit: mm

8-mm lens (CA-LHRS8)

56 17.526

| g LR s |
&Rl || i Akt

Unit: mm

12-mm lens (CA-LHR12)

() 525 17.526

I

022.8 tinch

32llJ N

i I

* Varies based on focal distance. 0 mm (infinite apofocus) to 1 mm (minimum apofocus) Unit: mm

(41.5
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16-mm lens (CA-LHR16)

()47.5 17.526

3.5

1 M25.5 tinch
o8 Q’T P:lo.s mul - - * 32UN

* Varies based on focal distance. 0 mm (infinite apofocus) to 2.5 mm (minimum apofocus) Unit: mm
25-mm lens (CA-LHR25)
() 45.5 17.526
3.5

M255 LI [ | (R tinch
3 927 P:lo.s * 320N

o

") 36
*Varies based on focal distance. 0 mm (infinite apofocus) to 5.7 mm (minimum apofocus) Unit: mm
35-mm lens (CA-LHR35)
() 49 17.526

5.3

M34 | A | _ 1 tinch
0425 od6 M4 Ak 0225 700 043
() 218
()38
* Varies based on focal distance. 0 mm (infinite apofocus) to 19.2 mm (minimum apofocus) Unit: mm
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Options

50-mm lens (CA-LHR50)

77 17.526

| Pl

3y M305 finch
938 033 py5 “’19 32UN

Unit: mm
Specifications
Item CA-LHR5 CA-LHR8 CA-LHR12 CA-LHR16 CA-LHR25 CA-LHR35 CA-LHR50
Focal Distance 5mm 8.5 mm 12 mm 16 mm 25 mm 35 mm 50 mm
Aperture F1.8-CLOSE F1.8-F16 F1.8-F11 F1.8-F16 F1.8-F16 F2.0-F16 F2.8-F16
Mount C-mount
Filter thread diameter 46.0 mm 34.0 mm 25.5 mm 25.5 mm 25.5 mm 34.0 mm 30.5 mm
P0.75 P0.5 P0.5 P0.5 P0.5 P0.5 P0.5
Z/iljglmum image 2/3 inch
TV distortion* -0.33% -0.31% -0.12% -0.20% -0.09% -0.05% -0.02%
(-0.11%) (-0.02%) (0.01%) (-0.11%) (-0.04%) (-0.01%) (0.02%)
Resolution Center 200 lines/mm, periphery 140 lines/mm
Lens coating WIDE BAND MULTI COATING
Operating
temperature/humidity 0 to +50°C, 35 to 80% RH (no condensation)
range
Weight Approx. 120 g Approx. 115 g Approx. 105 g Approx.90g Approx. 95 g Approx. 160 g Approx. 170 g

* The indicated values are for the applicable size CCD. The values for 1/3 inch are indicated in parenthesis ().

Close-up Spacer (OP-51612)

05—f— 1 54—  [—10—4— 22 40—

1inch 1inch T 1inch

32\UN 3TN L 3TN

Unit: mm

— 73
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Options

Macro Lenses

CA-LM1/LMA1/LM2/LMA2/LM4/LMA4/LM6/LM8

CA-LM1 CA-LMA1 CA-LM2~8 CA-LMA2~4
Standard cable Coaxial type Standard cable Coaxial type
930 $30
Tinch Tinch ° Crmount  ¢29., Cemount 429
32UN 32UN 2 I |
8 4 ! ) 4 ]
35 35 3 f ; I ;
O] B 1 B &
E LT L4
= 1‘ ‘\ Y 014
s A A ngh‘l guide receptacle
L L q;ja 016
Yos |o16 2
955 955 c .
78|
26 . .
=016, = 016,,,~
W.D. W.D.
- Unit: mm
024 024
Item CA-LM(A)2 CA-LM(A)4 CA-LM6 CA-LM8
L (length) 63.5 mm 69.3 mm 80.6 mm 95.0 mm
A (adjustment range) 7.0 mm 9.3 mm 7.7 mm 7.6 mm
B (adjustment position) 13.0 mm 15.1 mm 20.5 mm 34.9 mm
C (coaxial position) 30.7 mm 31.8 mm — —

All the values in the specifications below are based on the optical design value. Individual differences can occur depending on the accuracy of the

assembled lens.

Item CA-LM1 CA-LM2 CA-LM4 CA-LM6 CA-LM8 CA-LMA1 CA-LMA2 CA-LMA4

Shape Straight Coaxial

Optical magnification x1 x2 x4 x6 x8 x1 x2 x4

Magnification range — Approx. £5% relative to the reference — Approx. £5% relative to

magnification the reference
magnification

Working distance (mm, at 66.9 66.9 70.3 64.4 64.5 66.9 66.9 70.3

standard magnification)”

Compatible image / CCD 2/3 inch 1/2 inch 1/2 inch 1/2 inch 1/2 inch 2/3 inch 1/2 inch 1/2 inch

size

Field of view? 1/3inch 3.6 x4.8 18x24 09x12 06x08 045x06 3.6x4.8 1.8x24 09x1.2

(mm, at standard 1/2inch 48x6.4 24x3.2 12x16 08x1.07 06x08 48x64 24x32 1.2x1.6

magnification)

Valid F value 11.5 15.4 26.5 39.3 52.4 11.5 15.4 26.5

Depth of field (um) 34 920 400 172 111 79 920 400 172

TV distortion (Max) 0.02% -0.04% -0.22% -0.10% -0.04% 0.02% -0.04% -0.22%

Resolution (um) 5) 7.7 5.1 4.5 4.4 4.4 7.7 5.1 4.5

Mount C-mount

Operating temperature 0to +50°C, 80% RH (no condensation)

and humidity

Weight Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
66 g 579 58 g 64 g 67 g 759 62 g 66 g
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Options

" WD indicates the working distance when each lens is used at reference magnification. Working distance will vary depending
on the magnification adjustment.

Field of view indicates the standard field of view for each CCD size. The field of view can be changed by approximately 75%
by adjusting the magnification.

The indicated depth of field is a theoretical value that assumes 1/2" or 2/3" image / CCD size and a horizontal resolution of
320 TV lines. (Circle of least confusion is 40 m in the image)

Depth of field varies depending on the F value.

The smallest resolvable feature able to be detected under 550 nm wavelength light.

2

3

4

5

CA-LM0510

CA-LM0510

Magnification rin Aperture ring 35
\ C-mount

‘ ’ I \ %r
0 3 3
o - ~
288 & £ =14
323 3 2 © B ® o T
s E ° 2 €3 4
< @
[ © J 3
L
2-M2 x 4.3 Locking screw L;‘;a -
90.5
93.7 o
103.7 17526 Unit: mm

All the values in the specifications below are based on the optical
design value. Individual differences can occur depending on the
accuracy of the assembled lens.

Item CA-LMO0510
Shape Straight
Optical magnification x0.5to x1

Magnification range —

WD " (mm, at standard 111(x0.5), 78 (x1.0)
magnification)

Maximum CCD size 2/3 inch

Field of view 2 (mm, at 1/3inch 3.6x4.8t07.2x9.6
standard magnification) 1/2inch 48x6.4t09.6x12.8
Valid F value 2.8 - CLOSE

Depth of field 94 (um) 2560 (x0.5), 1280 (x1.0)
TV distortion (Max) -0.4% (x0.5), -0.1% (x1.0)
Resolution ) (um) 3.8 (x0.5), 3.4 (x1.0)
Mount C-mount

Operating temperature and 0to +50°C, 80% RH
humidity (no condensation)
Weight Approx. 220 g

" WD indicates the working distance when each lens is used at reference magnification. Working distance will vary depending
on the magnification adjustment.

2) Field of view indicates the standard field of view for each CCD size. The field of view can changed by adjusting the

magnification.

The indicated depth of field is a theoretical value that assumes 1/2" or 2/3" image / CCD size and a horizontal resolution of

320 TV lines. (Circle of least confusion is 40 #m in the image)

The CA-LMO510 depth of field is for an effective F value of 32. Depth of field varies depending on the F value.

The smallest resolvable feature able to be detected under 550 nm wavelength light.

3

4

5
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Options

High Resolution Ultra Small Camera (XG-S200C/S200M) Options

Lens CA-LHS*

CA-LHS8 | CA-LHS16 | CA-LHS25 | CA-LHS50

, A | 404 23.9 24.9 404

917 Special mount B | 286 179 18.6 271
M155 P05 c | 196 8.9 96 18.1

female threads

Close-up ring OP-66830 (5 mm)/OP-66831 (10 mm)

Side view attachment OP-66833

WL BT OP-G6830 | 0P-66831 2928
‘ ‘ Special A 5 10 H T
mount B 8 13 1/ Y ¥/}
D L oC c 17 17 i \
Special mount D | M15.5P=0.5 female threads
E | M156.5P=0.5 male threads Target
017 Light axis 15~

Polarizing filter OP-66832
917 4.2

ME 925
LET‘"S Target
J opening _\E

Lens fixing screws

Ultra Small Camera (XG-S035C/S035M

(Internal light path length = 25.8 mm)

% Lens insertion depth 5 mm — E! 23.3
4-M1.6 1 ° | l
Lens fixing screws 9.5 — 31.8 —+
I
[ I
M - ?7‘{
*{ — *15 30
H _
i 21
2-M2
Depth: 8 mm

) Options

Lens CA-LS*
A Tg ] CALS4 | CALS6 | CALS16 | CA-LS30
C™ A | 167 21.3 20.4 27
10 T B | 115 15.9 10.2 13.2
72 . M C |85 12.9 72 10.2
| M10.5 P=0.5

female threads

Close-up ring OP-51500 (5 mm)/OP-51501 (10 mm)

Side view attachment OP-51503

A o1 E OP-51500 | 0P-51501 18728
|| Special mount A 5 10 [] I
B 8 13 L j_g
D —oC C 12 12
Special mount l D | M10.5P=0.5 female threads ) Target
E | M10.5P=0.5 male threads 012 Light axis o7
(Internal light path length = 16.3 mm) [~/
Polarizing filter OP-51502 E Lens nserion dept 45D 1L :
012 LA b |

8
H» 4.2 3T
Lens ’é‘ Target
opening

3 L $20

Lens fixing screws

4-M1.6
Lens fixing screws

Depth: 5 mm
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Options

LED Lights

Direct-ring lights (CA-DR)

ltem LED Weight Current CADRMF CADRUOF Zo'zvlm B
color consumption G, depth (Zj% P o =
CA-DRR4F Red  Approx.20g 1.5W w0 DT ﬁ 0 - P =
i f i —
CA-DRW4F  White Approx.20g 29 W W 35, cept
CA-DRB4F  Blue Approx.20g 29 W
CA-DRR10F Red Approx.90g 83 W }> i 7L
CA-DRW10F White Approx.80g 7.9W ‘ |
CA-DRB10F Blue Approx.80g 7.9W Unit: mm
Low-angle lights (CA-DL)
Item LED Weight Current CA-DLRTI12 A
color consumption A /s
CADLR7 Red  Approx.40g 2W :
CA-DLR12  Red Approx. 85g 3.3W % h ﬂ
? SM connector 2P
Model |—Dimensions |
A B (9]
CA-DLR7 | ¢75 | ¢56 | 046
CA-DLR12 | $125 | 9110 | ¢95
Unit: mm
Bar lights (CA-DB)
ltem LED Weight Current Ch-DB™ 00
color consumption 2-2, deptn: 4 mm
CA-DBR5 Red Approx.35g 1.7W SM comestor 2P 1 [ O & [:) %
CA-DBW5 White ~ Approx.40g 29 W ‘ ;
CA-DBB5 Blue Approx.40g 29w oy Pt S f
CA-DBR8  Red Approx.60g 3.6 W 215, ceptr: 3/ |
CA-DBW8  White Approx.60g 4.8W __ Unit: mm
Model Dimensions
CA-DBB8 Blue Approx.60g 4.8W AlBIC | DIELF
CA-DB*5 60 |50 {17 |15 | 20 | 30
CA-DB*8 92 |82 |17 | 15 | 20 | 50
CA-DBR13  Red Approx.80g 4.2W b isT1as 7 Tie Ta0 20
CA-DBW13 White  Approx.90g 7.3W
CA-DBB13  Blue Approx.90g 7.3 W
Dome lights (CA-DD)
Item LED Weight Current CA-DD*8/15 o
color consumption pld =500
CA-DDR8 Red Approx.70g 5.8W W o Dimensions
. A B [} D E F
CA-DDWS8 White Approx. 70g 5.8 W L I | Caobs 26 Tas0 | 20 To67 | o64 | 40
CA-DDB8 Ber Approx 70 g 5 8 W i j CA-DD*15 55 | 973 | 50 $p154.50114| 66
CA-DDR15 Red Approx. 130 g 11W . Unit: mm
CA-DDW15  White Approx. 170g 18.8 W
CA-DDB15  Blue Approx. 170 g 18.8 W
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Back lights (CA-DS)

Item LED Weight Current CA-DS*2/3 CA-DS*7/9/15
color consumption D é
CADSR2 Red  Approx. 30g 22W ;j;/% "
CA-DSW2  White Approx.30g 29W ’ i |
BFD— o= BFDft———— ==
CA-DSB2  Blue  Approx.30g 29 W ‘lriﬂe \ L=500 LI ) s
CA-DSR3  Red Approx. 40g 3.6 W o a4 17
i L e e—
CA-DSW3  White  Approx.40g 58 W %:L WGf
CA-DSB3 Blue ADDTOX. 40 9 5.8 W Model Dimensions Model Dimensions
AlBICIDIE[F|G AlB]C|D|E[F|G
CA-DSR9  Red Approx. 110g 14 W CADSR2 |46 | 33 | 43 |15 |82 |32 | 82 CADSR9 |112] 93 |106] 70 | 92 | 92 | 82
; CADSW/B2| 46 | 33 | 43 | 40 | 32 | 62 | 11.7 CA-DSW/B7| 97 | 78 | 91 | 60 | 77| 77 [ 11.7
CA-DSW7  White  Approx.90g 18 W CADSR3 | 46 | 63 | 43| 40|32 | 62 | 82 CADS'15 | 170|151 | 164]120]150] 150] 17.2
CA-DSB7 Blue Approx.90g 18 W CA-DSW/B3[ 46 | 63 | 43 | 40 | 32 | 62 | 11.7
CADSR15 Red A 320 7AW E and F are the dimensions of the light emitting surface. ~ Unit: mm
- e pprox. g 27.
CA-DSW15 White  Approx.320g 27.4W
CA-DSB15  Blue Approx. 320g 27.4 W
Coaxial lights (CA-DX)
Item LED Weight Current CA-DX**
; S
color consum ptlon Lk 0. Half mirror  Glass plate SM connector 2P
CA-DXR3 Red Approx.60g 1.8W T T i =
CA-DXW3 White Approx.60g 1.9W B (I: T 65 L T hf >\/ 1=500
ym— .
CA-DXB3 Blue Approx.60g 1.9W | ’L*j
CADXR5 Red  Approx.230g 5W Bt U axzlitdens
CA-DXW5  White  Approx. 230 g 49 W f! G—j 44 depth:5mm g e 5 Dé” ensions, _ s
CA-DXB5 Blue Approx. 230 g 4.9 W %7T E CA-DX*358.530 |20 (18 6 [27 [12
H CA-DX*7 |97 |60 [36 |32 [16 |59 [40
CA-DXR7 Red Approx. 380g 6.7 W I [ Unit: mm CA-DX*7[120[82 [50 |50 [17[79 |60
CA-DXW7  White  Approx.380g 10.1W ‘ Model Dimensions
HIT[J[KIL[M[N] *
CA-DXB7 Blue Approx. 380 g 10.1W CA-DX*3|10| 9 |10 |41]12] - | - |Msdeph3
CA-DX*5 |32 [10[15 80 [40 | - | - |migeps
CA-DX*7 |50 |11 |14 | - | - |50 |55 |M4depth5
Square lights (CA-DQ)
Item LED Weight Current CA-DQ**
color consumption — G—f
CADQR10 Red  Approx.370g 8.6 W S—
CA-DQW10 White  Approx.370g 11.5W ‘J ’H
CA-DQB10 Blue  Approx.370g 11.5W | \
CA-DQR15  Red Approx. 520 g 14.4 W —
CA-DQW15 White  Approx.520g 19.2W
_ Dimensions
CA-DQB15 Blue Approx. 520 g 19.2 W Model | e e T T TS
CADQ10_| 109]109[63.4] 55 | 17 [27.9] 70 | 70 | 60 | 60
CADQ’15_| 150(15095.4| 87 | 17 [27.9]110 110 102|102 Unit: mm
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Multi-angle ring lights (CA-DR**M)

Iltem LED Weight Current
color consumption

CA-DRR8M Red Approx. 150g 6.6 W
CA-DRW8BM  White Approx. 150g 10.6 W
CA-DRB8M Blue Approx. 150g 10.6 W
CA-DRR13M  Red Approx.260g 125W

CA- White Approx. 260 g 19.8 W
DRW13M

CA-DRB13M  Blue Approx.260g 19.8 W

CA-DR*8M oo

4-M3, depth:

Multi-angle square lights (CA-DQ**M)

*
Item LED Weight Current CA-DQ'7M a7, Mo, depth: 26.5 26
color consumption ]
Rimm il
CA-DQR7M  Red Approx. 160g 5.9 W EEE] ':rl % L= QIR
CA-DQW7M  White Approx. 160g 11.3 W F
CA-DQB7M  Blue  Approx. 160g 11.3W CA-DQ*10M o tWssem 285 100
CA-DQR10OM  Red Approx. 250g 11.7 W
CA-DQW10M  White  Approx.250g 16.9W T ~ g3
~ -
CA-DQB1OM Blue  Approx. 250g 16.9 W i L=
CA-DQR12M  Red Approx. 310g 14.7 W
= *
CA-DQW12M White  Approx. 310 g 19.9W CA-DQ*12M 4M3, depth: 2
CA-DQB12M  Blue Approx. 310 g 199 W
- 5 L e
|11 L=50 T
Spot lights (CA-DP)
- %
ltem LED Weight Current CA-DP*2 @37
color consumption* L5
CADPR2  Red  Approx.20g 8.4 W (2.0 W) for
CA-DPW2 White  Approx.20g 8.4 W (2.0W) ':%
L=500 \.SM connector 3P
CA-DPB2 Blue Approx.20g 8.4 W (2.0 W) CA-DPU2
* Current consumption indicates the total power consumed by | 889
both the spot light and the power adapter. Figures in __|25| % 213 m
parenthesis () indicate the power consumption of the spot 1 s L=500 "\, M connector 2P
light. 9.9 A
ltem Compatible lights Weight
pafible flg 9 CA-DP3R/DP5R
CA-DPU2 e CA-DPR2 Approx. 120 g (With spot light cable (3 m/5 m) connected)
e CA-DPW2
e CA-DPB2 (25)

Compatible spot light cables
Extension cable (high flex robotic)

Cable length Item
3m CA-DP3R
5m CA-DP5R
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Options

LED Light Controller (CA-DC100)

Outside dimensions

CA-DC100 71 s
L

l®

Mounted on the bottom (OP-42169)

T

11 i r;j [ [ T

£ L Lo
54* L 81.ZJ - LhJ ot ﬁ

— 45 —|

Mounting screws

TR 39 — 16 o &) 1]
\( ] Q ?*EL -4 =

{ill Sl

1.2

125 4-95

J “0) |— 135

Mounted facing forward (OP-42168) SpECiﬁcationS

! EE Output Light control: Light emission frequency 100
‘ - [ kHz, pulse width modulation method
5, 3 135 = Lighting connections: 2 channels
:‘m Voltage: 12 V

4 8 n n
| Capacity: Maximum 30 W (but 20 W/1 CH)

J ‘ L\ J Inputs 2 external control non-voltage contact inputs

20 b=t \—2-05 t=2 ——t=— (EXT).
=45 —— 98.5 Rating Power supply voltage: 24 V DC x +10%

Power consumption: 1.8 A (at maximum load)

Mounted from the side (OP-42170) Environmental Operating ambient temperature: 0 to +45°C

resistance ") Operating ambient humidity: 35 to 85% RH (no
condensation)

[ Weight Approx. 220 g

) The environmental resistance characteristics of the LED light
section assume an ambient operating temperature of 0 to
t +40°C, and an ambient operating humidity of 35 to 65% RH (no
— ] t condensation).

8 56 slot hole
t=2 10 40.5 H
=475 61 5

130
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Options

LED Light Cable

Standard cable Item Cable length Weight
(A)
/@ﬂ CA-D2 2m 60 g
Sl =7 3§ zzam o« CA-D5 5m 130 g
Heat shrinkable Heat shrinkable
A
High flex robotic cable Item Cable length Weight
(A)
/oLs CA-D3R 3m 80g
m:[r%v Z 38 ZZZ 21 il CA-D5R 5m 140 g
Heat shrinkable A mebzél shrinkable CA-D1 OR 10 m 270 g
CA-D17R 17 m 450 g
Y'Sp"t type Item Cable length Weight
Heat shrinkable (A)
fube CA-D1W 0.5m 509

Heat shrinkable

| Im

Unit: mm
Bare wire to connector cable tom Cable length Waight

(A)
4.6 White: + Black: —
/ AN OP-84457 im 30¢g
o IR NI 3 7

Heat shrinkable
tube A Unit: mm
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Fluorescent Ring Light (CV-R11/CA-R20)

CV-R11
Light section (When mounting bracket (large) is attached)
«231.5 - Slotted camera mounting holes ‘¢33» 4-M2.5xR4
03> | AM25xRa
092 14.8 2+142 30 74 90
f«— 48 —><—40 —
98
Controller
140 ‘ 110
0.0.0.0.0.0.0 0O OO O O ‘
R X IR IS 40
° ® Q ©
| [ | |
us| T ‘ TyTs
| 1 | | |
15 0 15 15 80 15
CA-R20
Lamp unit
236
230
130 11 3Fri8
——
90
==
= 1 S|
e 45 55 % 9212
o 0 e l =
90 L
012
15 15%
Amplifier
‘ 145 ‘
= = = 4] | <
7 U 7
8
10 120 10 15 80 15

140 110
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Options

Specifications

9-58

Model name

CV-R11 CA-R20

Lighting method

High-frequency inverted power supply (25 to 35 kHz)

Light color N-EX (neutral white color)
Lamp shape QOuter diameter : $80 mm, Outer diameter $200 mm,
internal diameter :¢56 mm nternal diameter $176 mm
Lamp life D Approx. 2,000 hours Approx. 1500 hours
Rating Power supply 24V DCx10%
voltage
Current 0.7A 15A
consumption
Environmental Ambient +5 to +50°C +5 to +40°C
resistance operating
temperature
Ambient 35t0 90% RH (no condensation)
operating
humidity
Weight Lamp unit Approx. 150 g Approx. 300 g
Amplifier Approx. 650 g (including the cable)  Approx. 950 g (including the cable)

Replacement lamp type

OP-25526 OP-51495

D Lamp life indicates the average time it takes for the initial luminance 2 to drop to 70% when the lamp is lit continuously
under the environment with no vibration at about 25°C of ambient temperature. The lamp life may be shorter depending on
the operating condition.

2) Initial luminance is the luminance when a new, unused lamp is lit for the first time.



Options

DC 24 V power (CA-U3)

Mounted facing forward (using OP-42174)

=== EEEEEE|

= e
» I \ ]
— 63— @Qj _ I [

28
Mounting screws
4-M3, max. screw hole depth 6 mm
Mounted on the bottom (using OP-42175) Mounted from the side (using OP-42176)
132 ol | 1625
4|
t=1.6 , - 15
== T ’ﬁ 71&
12.5~—u~
- — t=2‘L 17.5*<L 50J \ 125
b—— 85— 4-

150

160
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Options

Specifications

Input Rated input voltage 100 to 240 V AC (+10%), 50/60 Hz
condition Duty 76 - 81%TYP
Rated input current 2.1 Aorless (at AC 100 V)
Power factor (100/200 V AC) 0.99/0.95 typ. at max. load
Leak current (100/200 V AC) 0.4/0.75 mA or less
Rush current (100/200 V AC) 18/36 A or less (25°C cold start)
Overvoltage category Il
Output Rated output voltage 24V
condition Rated output current 6.0 A (total of three output terminals)
Ripple noise voltage 1% (P-P) or less
Input fluctuation 0.4% or less
Load fluctuation 0.7% or less
Startup time (100/200 V AC) N 1300/700 ms or less
Output holding time 20 ms or more (100 to 240 V AC)
Protection Overcurrent protection 2) 6.0 A or more, fixed current drop or output block
Overvoltage protection 3) Available
Environmental Ambient temperature -10 to 55°C (No freezing)
resistance Relative humidity 25 to 85% RH (No condensation)
Ambient storage temperature -20 to 70°C (No freezing)
Pollution degree 2
Withstanding voltage 3.0 KV AC 50/60 Hz, 1 min (between input and output)

2.0 KV AC 50/60 Hz, 1 min (between input and GND)
500 V DC, 1 min (between output and GND)

Impact resistance 300 m/s?, twice each in 3 axis directions

Vibration resistance 10 to 55 Hz, double amplitude of 1.5 mm or less
2 hours in X, Y, and Z direction respectively (9.8 m/s? or less
in DIN rail installation)

Insulating resistance 100 MQ or more in 500 V DC (between input and output)
(between input and GND) (between output and GND)
Applicable Safety Standards UL: UL508, ULB0950-1
Standard C-UL: CSA C22.2 No.14, CSA C22.2 No.60950-1

EN: EN60950-1, EN50178
IEC: IEC60950-1

EMC Standard FCC Part 15B, Class A Digital Device
EN55011, Class A
EN61000-6-2
Limits for harmonic EN61000-3-2
current emissions
Weight Approx. 700 g

" Under 100% load with specified voltage (100 to 200 VAC)

2) An automatic reset is activated when overcurrent occurs. When overcurrent protection is activated, wait for 1
minute or longer after the input is turned off / disconnected and then turn on / reconnect the input to reset
power.

3) The output circuit is disconnected and reset when overvoltage occurs. When overvoltage protection is activated,
wait for 1 minute or longer after the input is turned off / disconnected and then turn on / reconnect the input to
reset power.
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Monitor (CA-MP81)

241.2 |
(Outline of mounting bracket) -

230

I—— Panel thickness 1.0 to 4.0 mm

Mounting bracket

Mounting screws

(Outline of mounting bracket) ‘

1912 180 127.8
(Effective display area)

L

170.4 M 2% /1

(Effective display area) L
'
Lo I O T L
v Il
' '
' '
' '
' '
0 o
T
'
'
'

205

|

169.5 ) q------r------ - ‘

L

——219.5 }‘ — Unit: mm

Specifications

Liquid crystal  Display element

a-Si TFT Active Matrix

panel Effective display ~ 170.4 (W) x 127.8 (H) mm
area
Number of display 800 (W) x 600 (H) dots
dots
Display color 262,144 colors
Backlight Life Average life: approx. 50,000 hours (25°C vertical installation)

Input/Output Input signal

Analog RGB signal (0.7 Vp-p, 75Q) horizontal, vertical period signal

Input signal mode

800 (W) x 600 (H) vertical frequency 60 Hz

Connector

Mini D-sub 15-pin, female (3WAY, inch screw), input only

Rating

Power supply

24V DC +10%

voltage

Current 1Aorless
consumption

Ambient 0 to +40°C
temperature

Relative humidity

3510 85% RH

Structure

Panel embedded type, dust-proof, drop-proof structure equivalent to IP65f at
front only

Weight

Approx. 1250 g
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Touch panel LCD monitor (CA-MP120T)

Panel installation diagram

Panel cut dimensions

2474 75
(Effective display area) />
o o o o o
o
| !
6.5 186 75
255 + [ (Effective 35| bl |
l i [ |display area) ’ 240 R N
i ‘ 10
=) *:m
[as) )] L—J m F o o n O o N o
28
15 6 (49.5) 342
360 558
Panel thickness 1.6 to 4.0 mm —=  Mounting bracket
Mounting screws
263 ﬁ
(Outline of 242 +(1>
mounting bracket) E
] o
© 0900 E:I B
L— 157 ———— 1574 uu&

Specifications
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Liquid crystal
panel

Display element

a-Si TFT Active Matrix

Effective display area

245 (W) x 184 (H) mm

Number of display

1024 (W) x 768 (H) dots or 800 (W) x 600 (H) dots

dots
Display color 262,144 colors
Backlight Life Average life: approx. 100,000 hours (25°C vertical installation)
Input/Output Input signal Analog RGB signal (0.7 Vp-p, 75Q) horizontal, vertical period signal
Input signal mode 1024 (W) x 768 (H), vertical frequency 60 Hz, or 800 (W) x 600 (H), vertical
frequency 60 Hz
Input signal connector High-density mini D-sub 15-pin, female (3WAY, inch screw)
Touch panel connector  D-sub 9-pin, male (2WAY, inch screw)
Handheld controller RJ45 connector
connector
Rating Power supply voltage 24V DC +£10%
Current consumption 1.5 A or less
Ambient temperature 0 to +40°C
Relative humidity 35 to 85% RH
Structure Panel embedded type, dust-proof, drop-proof structure equivalent to IP65f at
front only
Weight Approx. 2.3 kg




Chapter

Appendix

Using Standard Built-
In Menus

Some programs may have menu interfaces built into them
for allowing configuration of the program. This section
explains the operations for the following settings menus,
which are known as the standard menus,

¢ Inspection Region menu (Page 3-20)

¢ Register Image menu (Page 3-28)

¢ Color menu (Page 10-2)

¢ Library menu (Page 4-250)

¢ Edit Unit Menu (Page 10-9)

* Changing the settings via the built in menus during inspection
may impact the inspection results. It is recommended to stop
the inspection before changing any settings via the menus.

* As the XG-7000 Series allows for the restriction of operations
and functions available via the menus, some or all of the
functions described here may not be available or their
operation and behavior may differ from these descriptions.

For more details on how to display and customize menu, refer to
"Screen Editor" in the XG VisionEditor Reference Manual.
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Working with Color Images (Color Extraction)

Working with Color Images (Color Extraction)

What is Color Extraction?

The color extraction process converts the captured raw
color image to a monochrome (grayscale or binary) image.
All the image processing (excluding HSB and RGB
measurement) is performed on the converted
monochrome image.

Capture Image enhancement Image processing
Color *Binary
information Color . processing Image .
from CCD extraction | |eFilter processing

< Color image>< Monochrome image >
| |

Color extraction is performed by using the color extraction
operation in the vision, image operation and C Plug In

units.

Some functions in the Color Extraction menu and the sub
menu [Color] of the Edit Unit menu work and behave
differently. Refer to "Difference between sub menus of
the Edit Unit menu and other built-in menus" (Page 4-10)
for further detalils.

10-2

Color Extraction Methods

The following three processes are available for the
extraction or conversion of color information.

When using the Color Extraction menu, the settings defined via
the XG VisionEditor software determine which color type to use.
They cannot be changed from the menu. The color extraction
process cannot be performed unless variables have been
assigned. Additionally, variables have to be assigned to the color
extract values, for values to be changed via the [Advance] menu.

Diwloy Inage |Curront Jam o
Galor Tywe Color te Rinary

Bk [Binck w | sas. [ 0]
Arwa Ij
_solmlmﬂ I |

St

(Example of an image before color extraction)

* Conversion to a binary image by selecting the color
range (Color to Binary): This process creates a binary
image by setting the pixels that fall within the selected
color range to "white" (grayscale value 255). All pixels
that fall out of the selected color range will be set to
"black" (grayscale value 0). This binary image can then
be used for operations such as pixel counting of a
specified color (Area tool) or blob analysis of a grouping
of pixels of a specified color (Blob tool).

Galor Tywa  Color b Rinary

_;]
- At nde
soos, | 09

Boek  [Binck w
hrua Ij
satoction ] ot [

= ©
e 151 - 0%

Saturnt ion [ILEL ]

[~
Br il Ten - 167
CRLIMAT [ advcn

[ ciear |

St




Working with Color Images (Color Extraction)

¢ Conversion to a grayscale image with the focus on
the selected color range (Color to Gray): The pixels

that fall within the selected color range are set to "white"

(grayscale value 255) while other colors are grayed
respectively (grayscale values 0 to 254). This type of
image processing is used for inspections that require
high accuracy such as measurement or defect
detection, as slight color variations can be accounted
and adjusted for.

Birginy inson [urvont Tame
Color Ty~ Golor to firay

e Conversion to a grayscale image (Gray, RGB Gray):
This process creates a traditional grayscale image by
extracting only the brightness from the color image. This
option can be used to treat a color image as a
monochrome image.

No additional settings are available when using Gray or RGB
Gray.

Calor

Bir oy bnago [furreed Tame o
Galor Tywe  Giray

e
Sans, u

Araa n
salection [ | cwmtor [ ]
: -

S
Saturation
[
Brivhir
| 2 S [
Clear I

Color extraction settings can be copied within the same image
operation unit if the operation is set to [Source Image 1 and 2] by
selecting [Copy to Source 1] or [Copy to Source 2].

Conversion to a Binary Image by
Selecting the Color Range

The color extraction menu supports the selection of the unit for the
color extraction process if enabled. If the menu allows selection,
first select the unit to set in the [Unit] field.

1 Select the image type from the [Display Image]

drop down menu.

¢ Current Image: Displays the latest captured image
from the set measurement unit.

* Registered Image: Displays the registered image
from the set measurement unit.

* Archived Img.: Displays an image from the image
archive (only displayed in the Color Extraction
Menu). Toggle through the image archive by using
the No.1 (FUNCTION) or No.7 (BACK) button and
left or right.

2 Select the |, | button.

3 Use the 8-way key and No.0 (ENTER) button to

select the color to be white (255).
Only the color that has been extracted is displayed in
color.

Hirwdmy fnagn Burront Tams =
Color Tyne  Calor te Binary

4FE
- [

[T
setwation W< W5
|~
Brinhiess b - 16
CHLIM D [ advanca |
Einar I
| & | et ||

Enlarge the range of extraction color as required.

¢ |fthe No.O (ENTER) button is pressed consecutively,
the neighboring colors of the first selected color are
incrementally selected.

o |f E is selected, the range of colors can be
automatically enlarged, on the [Sens.] value.

To omit colors from the extraction:

Press the No.2 (ESCAPE) button to exit the color
extraction and select E . Here colors to be omitted
can be selected using the 8-way key and the No.0
(ENTER) button.

10-3
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Working with Color Images (Color Extraction)

5 To finish the selection / omission process, press
the No.2 (ESCAPE) button.

6 click [OK].

» During the color extraction process the image can be changed
using the View toolbar (Page 3-10).

* During color extraction the selection / omission functions can be
toggled between by using the No.1 (FUNCTION) button.

Viewing the extracted color

To view the extracted color press the No.4 (SCREEN)
button.

Each time the button is pressed the screen cycles through
raw image — extracted color only — extracted color in the
region — raw image ...

While the controller is running, all the extracted colors are
displayed in white on the process screen.

Clearing color extraction

Choose [Clear] in the [Color] menu.

Once the color extraction has been cleared the [OK] button is
disabled and the menu cannot be closed until color extraction has
been performed.

10-4

Changing the color extraction settings

Changing the background color

To properly see the extraction of colors it is useful to
change the background color.

The background color for the extracted image after color
extraction can be selected from either white or black via
[Back] in the [Color] menu.

Background color [Black]

Dirwlay. bnsgo | Burrent .l.lF;':r;

Color Type  Calor b Rinary
HERHEE
Pick || owit || Aute || tnde
Bk [Biock | tas. | 1]

L E
soiection [ center [

E e
Ha 051 - 4

Saturntion [LLE L]

Br iuhvinesn e - 167

CHL M T | Advarce

Background color [White]
oo

Birgtay Insgo [Turvont Tamaw |

Galor Tywa  Color b Rinary

[ BER

satoction ] ot [

E T
[ a5 - M

Saturnt ion [ILEL ]

Br s i2n - 167

ORI 4T | Advanea

Adjusting the extraction sensitivity of neighboring
colors

The sensitivity of the color extraction can be adjusted via
[Sens.] in the [Color] menu.

Adjusting the size of the color extraction selection
region

The size of the color extraction area when selecting /
omitting colors can be adjusted via [Area] in the [Color]
menu. All colors that fall within the area will be extracted
when the No.0 (ENTER) button is clicked.



Working with Color Images (Color Extraction)

Specifying the color range to be extracted
with numerical values
The extracted color range can also be set by inputting

numerical values for the Hue, Saturation and Brightness
ranges.

1 From the [Color] menu select [Advance].
The right side of the [Color] menu changes to the
advanced settings screen.

2 Specify the color range by setting minimum and
maximum values for H, S, and B, respectively.

|
5 Wi [ ke [

Suburation

I
B ljn'___m_‘ h[ﬂ

Br iatitness

| % | emet ||

Color is controlled by the following three elements.

¢ H (Hue): Indicating the color.

e S (Saturation): Indicating the saturation of the color.

¢ B (Brightness): Indicating the brightness of the color.

When the maximum and minimum values are
specified, the color extraction range on the screen
changes accordingly, and the position of the ¥ mark
shifts on the color bar.

H (Hue) is a clockwise hue circle starting from red. As a

result, the lower limit value may exceed the upper limit value.

3 click [OK].
The right side of the [Color] menu reverts to normal.

Conversion to a Grayscale Image
with the focus on the selected
color range (Color to Gray)

The color extraction menu supports the selection of the unit for the
color extraction process if enabled. If the menu allows selection,
first select the unit to set in the [Unit] field.

1 Select the image type from the [Display Image]

drop down menu.

¢ Captured Image: Displays the latest captured
image from the set measurement unit.

* Registered Image: Displays the registered image
from the set measurement unit.

* Archived Img.: Displays an image from the image
archive (only displayed in the Color Extraction
Menu). Toggle through the image archive by using
the No.1 (FUNCTION) or No.7 (BACK) button and
left or right.

Select the | ... | button.

Use the 8-way key and No.0 (ENTER) button to
select the color to be white (255).

The displayed image is converted to grayscale with
the selected color as white (255). The pixels that
represent the level of 255 are displayed in yellow.

Dinw v Inage [Curront luma o
Golor Typn  Color to firaw

EJ
- Ao || Unde
Saos. | 03]
Araa T,
satestion £]  cwter [
e
™ 151 - 868
.
Saturation -4
[
Br i 156 - 183

CA1 M | danca |
[ clear |

[ ||

4 Enlarge the range of extraction color as required.
¢ |fthe No.0 (ENTER) button is pressed consecutively,
the neighboring colors of the first selected color are

gradually converted to a color approaching full
white (255).

o |f E is selected, the range of colors can be
automatically enlarged, on the [Sens.] value.
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Working with Color Images (Color Extraction)

To omit colors from the extraction:

Press the No.2 (ESCAPE) button to exit the color
extraction and select | ., |. Here colors to be omitted
can be selected using the 8-way key and the No.0
(ENTER) button.

If too many omissions are applied, the levels of contrast
change across the image will be lost resulting in a binary like
image. In such a case the results from tools which use
contrast information (such as edge or pattern search) may
deteriorate.

5 To finish the selection / omission process, press
the No.2 (ESCAPE) button.

6 click [OK].

» During the color extraction process the image can be changed
using the View toolbar (Page 3-10).

¢ During color extraction the selection / omission functions can be
toggled between by using the No.1 (FUNCTION) button. The [ii] on
the right side of the screen is selected while color exclusion is in
progress. Press the No.1 (FUNCTION) button again to return to the
color selection operation.

Viewing the extracted color

To view the extracted color press the No.4 (SCREEN)
button.

Each time the button is pressed the screen cycles through
raw image — grayscale image after conversion (with white
highlighted as yellow) — grayscale image after conversion
— raw image ...

Clearing color extraction

Choose [Clear] in the [Color] menu.

Once the color extraction has been cleared the [OK] button is
disabled and the menu cannot be closed until color extraction has
been performed.

10-6

Changing the color extraction settings

Adjusting the extraction sensitivity of neighboring
colors

The sensitivity of the color extraction can be adjusted via
[Sens.] in the [Color] menu.

Adjusting the size of the color extraction selection
region

The size of the color extraction area when selecting /
omitting colors can be adjusted via [Area] in the [Color]
menu. All colors that fall within the area will be extracted
when the No.0 (ENTER) button is clicked.



Working with Color Images (Color Extraction)

Specifying the color range to be extracted
with numerical values
The extracted color range can also be set by inputting

numerical values for the Hue, Saturation and Brightness
ranges.

1 From the [Color] menu select [Advance].
The right side of the [Color] menu changes to the
advanced settings screen.
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2 Specify the color range by setting minimum and
maximum values for H, S, and B, respectively.
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Color is controlled by the following three elements.

¢ H (Hue): Indicating the color.

e S (Saturation): Indicating the saturation of the color.
¢ B (Brightness): Indicating the brightness of the color.
When the maximum and minimum values are
specified, the color extraction range on the screen
changes accordingly, and the position of the ¥ mark
shifts on the color bar.

H (Hue) is a clockwise hue circle starting from red. As a
result, the lower limit value may exceed the upper limit value.

B e
H  HWin $lope
tue Hax Slope

Lower limit
245

Extraction
range

"~ Upper limit
010

3 Specify the rate of contrast change for H, S, and B,
on the grayscale image.
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The contrast slope can be individually set for the
upper and lower limits. As the slope is changed so the
contrast levels are changed on screen to assist with
setting the desired range.

As the slope is increased (up to 100): The
difference in contrast between the selected color
range and non-color range increases, resulting in an
image that is more focused on the exact color range
and approaching a binary like image.

As the slope is decreased (min. 10): The image
becomes more robust against lighting or color
variation, as more contrast levels are allowed around
the specified color range.

As with the case of exclusion, if the slope is increased, the
contrast information outside the selected area decreases.
Therefore, sharp slopes may impact the accuracy of
measurements that reference the contrast information.

4 ciick [oK].
The right side of the [Color] menu reverts to normal.
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Working with Color Images (Color Extraction)

The HSB Color System

The HSB color system is a way of representing a color
based on H (hue), S (saturation), and B (brightness). The
ranges for the H, S, and B values are automatically
determined when selecting the color via the color menu.

128 0 555

0
B: Brightness

S: Saturation 0——128——255

By specifying numerical values for the H, S, and B ranges
via [Advance] menu, a more precise color extraction can
be performed.
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Tips for specifying numerical values

Consider the following points when specifying the color

range to be extracted using numerical values.

* H (Hue): The most important parameter to determine the
color to be extracted. The other parameters (Saturation
and Brightness) are applied to the same area specified
for Hue. Be sure to specify the H value accurately.

* S (Saturation): This is essentially the quantity of color
contained in the color. Changing this value can be
useful when trying to eliminate glare and hot spots from
detection. By excluding the range with low saturation
(little color and nearing white) from the color extraction,
the white portions of the color caused by glare and hot
spots can be excluded.

* B (Brightness): This sets the level of black contained in
the selected color. If the brightness level is enlarged, the
color extraction and inspection will remain stable as
lighting deteriorates.



Editing a Programmed Unit (Unit Properties Menu)

Editing a Programmed Unit (unit Properties Menu)

The Edit Unit menu can be used to change the settings of
a unit that has been pre-programmed in the flowchart.

Changing the settings via the Edit Unit menu during inspection
may greatly affect the inspection result. It is recommended that
the inspection is stopped before changes are made. Refer to
"Cautions on flowchart editing" (Page 4-4) for more details.

Refer to "What is the Edit Unit menu?" (Page 4-8) for more details
on the Edit Unit menu and supported units.

1 From the Function menu (Page 4-3) select [Edit
Unit].
A confirmation screen appears.

] Iditing the proaras directly from the contraller ww affect wrstos performance

imd commn fcal fon.

Step S07 Dperint iom

By default, [Edit Unit] does not appear on the [Function]
menu. To show the [Edit Unit] menu, the system settings have
to be changed via the XG VisionEditor software. Refer to the
XG VisionEditor Reference Manual (Programming Edition) for
more details.

2 Click [OK].
The Edit Unit menu appears.

Teinct init
ett inas
[ llisols tnamn  [Reuict. ]
L nisahlo Furetion (L] Triomr [ ubpats

a0 Salect Groue Al
W W00 Capture

i ot linit
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3 Sselect the unit to be edited and select [Open]
The top menu for the selected unit appears.

Units can be filtered by selecting the group in the [Select
Group] menu. Units not registered in the group will be filtered
in the [All] and [Other] category.

4 Change appropriate settings of the unit.
See the explanation of each unit for more details.

5 Save the revised settings.

6 Click [OK].

Selecting the defaulted displayed image

The image used when editing a unit can be switched

between.

¢ Captured image: Displays the latest image from the
specified camera (image variable).

* Registered image: Displays the registered image
specified under [Image Selection].

Disabling controller operation while editing
units

Ignoring trigger inputs
Put a check mark in the [Trigger] option.

Disabling terminal and communication outputs
Put a check mark in the [Outputs] option.

e The [Trigger] and [Outputs] settings do not take effect until a
unit is opened. This setting has no effect when all menus are
closed. The disabling of controller operations does not occur
when the Edit Unit menu is displayed.

* |f the outputs are disabled, data currently being output will
continue until finished (Page 5-21).
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Editing a Programmed Unit (Unit Properties Menu)

Updating the reference position for
position adjustment with registered images

Use the [Update Ref. Val.] to update the reference points
position adjustment unit based on the current registered
image.

Using [Update Ref. Val.] under these circumstances may result in

an inaccurate position adjustment when:

¢ the unit that serves as the position adjustment source
references another position adjustment.

* the inspection region for a unit that affects position adjustment
uses the current image.

e the unit that is referenced by a position adjustment has not
been registered with an appropriate registered image. Make
sure to save the settings before turning off the controller.

Saving settings

Use [Save Program] to save any changes made to the
program.

Any changes in the settings that were not saved prior to
turning off the controller will be lost.

10-10



Image Enhancement Filters

Image Enhancement Filters

Details of the image enhancements available for vision
tools are listed below. These filters can be applied via the
[Image Enhance] menu.

¢ |f a colorimage is use, the resultant image after the filter is
applied is not displayed until color extraction has been
performed.

¢ Filters can only be added or deleted through the [Image
Enhance] menu.

* A filter can be skipped during execution by setting the [Count]
to 0. However, the inspection time will still be longer than if no
filter is used.

¢ Filters can be copied in the same image operation unit if the
[Operation] is set to [Source Image 1 and 2] by selecting [Copy
to Source 1] or [Copy to Source 2].

OFF

No filter is applied.

060307 M

Binary

Converts the image to binary.

06.03.07

¢ Select [Detail] to adjust the Binary level and Count (1:
ON, 0: OFF).

e Put a check mark in [Update histogram on the input
image] option to update the histogram as the image
changes.

Adjustments can also be made by manually entering Lower and
Upper limit values on the histogram display.

10-11
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Image Enhancement Filters

Expand

Removes dark noise by adjusting pixels to the highest
grayscale intensity from a group of pixels.

Select [Detail] to set the filter size (3 x 3: default, 5 x 5:
stronger), direction (X, Y, XY), count (number of times to apply
the filter, 0 to 9, where 0 turns the filter off), and borders.

Border processing

The way the filter uses pixel data outside of the region for

pixels on the border can be selected between

* ON (default): Uses the pixel data outside of the region
for pixels on the border.

¢ OFF: Extrapolates the pixels on the border for the pixel data.

Shrink

Removes light noise by adjusting pixels to the lowest
grayscale intensity from a group of pixels.

Select [Detail] to set the filter size (3 x 3: default, 5 x 5:
stronger), direction (X, Y, XY), count (number of times to apply
the filter, 0 to 9, where 0 turns the filter off), and borders.

Border processing

The way the filter uses pixel data outside of the region for

pixels on the border can be selected between

¢ ON (default): Uses the pixel data outside of the region
for pixels on the border.

e OFF: Extrapolates the pixels on the border for the pixel
data.

10-12

Average

Removes noise by taking the average intensity across a
group of pixels.

06.03.07

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Median

Removes noise yet maintains definition by taking the
median (most common) intensity across a group of pixels.

06.03.07

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Sharpen

Enhances regions where there is a change in intensity.

T T
- .

06.03.07

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).



Image Enhancement Filters

Sobel X

Applies a Sobel filter in the X horizontal direction,
enhancing intensity changes.

'““H.i_l_!_l 1,

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Sobel Y

Applies a Sobel filter in the Y vertical direction, enhancing
intensity changes.

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Sobel

Applies a Sobel filter for extracting and enhancing
changes in intensity based on a linear comparison.

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Prewitt

Applies a Prewitt filter for extracting changes in intensity
based on a linear comparison.

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Roberts

Applies a Roberts filter for extracting changes in intensity
based on an angular comparison.

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

Laplacian

Applies a Laplacian filter for extracting changes in
intensity.

Click [Detail] to set the Count (number of times (0 to 9) to
apply the filter, where 0 turns the filter off).

10-13
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Image Enhancement Filters

Difference Custom
Refer to "Extracting Defects" (Page 10-15). Refer to "Using Basic Custom Filters" (Page 10-20).
Preserve intensity Custom (Advance)

Refer to "Reducing the Impact of Changes in Intensity
(Page 10-17).

Refer to "Using Advance Custom Filters" (Page 10-21).

Blob

Contrast conversion \ ) ) \
Refer to "Extracting Desired Parts of the Image" (Page 10-

Refer to "CCD Settings" (Page 4-20). 24).

Image extraction

Refer to "Removing Background Information" (Page 10-18).

Shading correction

Refer to "Eliminating Shading and Gradation" (Page 10-19).

Blur

Applies a softening (blur) filter.

—

Select [Detail] to set the filter strength (1 to 99), direction
(X,Y, XY), and count (1: ON, 0: OFF).
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Image Enhancement Filters

Extracting Defects

Subtraction Filter

Applying the subtraction filter results in an image which is
the absolute difference between the current and registered
image. This is useful for isolating differences such as dirt,
cracks, and deformation, when comparing a target to a
known standard. Using this filter with the defect (Page 4-
115) and position adjustment tools makes it easy to find
hard to recognize differences due to complex targets or
regions.

* The subtraction filter cannot be used with Pattern Search, OCR,
2D Code, Image Operation, or C Plug In units.

* |f there is no registered image or the registered image is not set
correctly then the filter will not be processed correctly.

Processing image

Registered Current Subtraction
image Image image

Change in

hole size

z Missing
characters

Subtraction filter process

Registered
image Current Image

4 J

Color extraction (color images only)

J J

Position adjustment
(if target is not aligned)

J 3

Subtraction filter
Calculates the absolute intensity
difference between the current
and registered image.

3

Subtraction image

J

Inspection

Setting up the Subtraction Filter

1 Setup a unit for which the subtraction filter should
be applied.
In this example, a defect unit is used.
For more details on how to setup a [Defect Unit], refer
to "Defect" (Page 4-115).

2 Apply the [Subtract] filter.
From the [Image Enhance] menu select [Subtract].

When [Subtract] is selected, the currently displayed image is
processed, which could cause the screen to go black.

3 cClick [Detail].

Mask area

A mask area can be used to cancel noise around
profiles that could occur due to differences in the
registered image and the current image. Choose the
number of repetitions (0 to 9, default 2). A larger
number gives better noise suppression, yet reduces
the sensitivity to smaller defects.

Extract color

Choose a method for extracting areas based on

intensity.

¢ Bright & Dark (Default): Displays areas that are
either lighter or darker than the registered image.

» Bright: Displays areas that are lighter than the
registered image.

* Dark: Displays areas that are darker than the
registered image.

Changes in the subtraction image based on extraction
settings.

Registered image  Current image
(OK part) (NG part)

EE

Resultantimage  Resultantimage  Resultant image
(bright & dark) (bright) (dark)

¢ To exclude random shiny areas and extract only dark
areas, chose the [Dark] setting.

* To view the results of the filter change the display image to
[Current Img.].
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Image Enhancement Filters

High speed mode 4 To apply settings, click [OK].

Choose how to process the subtraction filter.

* Constant (fast) (default): Use the processing 5 seta pattern search unit to use as the position
memory to speed up the processing. In this mode, adjustment unit.
you cannot reference variables for region settings, If there is a position change between the registered
color extraction, or image enhancement. image and the current image, the subtraction filter will

* Update every time (slow): Uses the image memory also show such differences. To ensure images align
to re-calculate the image before subtraction, use position adjustment with a position tool (such as
allowing for variables to be referenced for region, pattern search). For more details on how to setup the
color extraction and image enhancement settings. pattern search unit, refer to "Pattern search" (Page 4-

* User updated (fast): Uses both the processing and 40).

image memory for the subtraction calculation
allowing for variables to be referenced for region,
color extraction and image enhancement settings.
Any change in settings requiring the recalculation of
image information needing to use the image memory
is applied when the recalculation command (RU) is
issued. Refer to the XG VisionEditor Reference
Manual (Control/Data Edition) for more details.

If [User updated (fast)] is selected, changes in settings made
via the Inspection Region menu (Page 3-20), Color menu
(Page 10-2) and Edit Unit menu (Page 4-8) are applied
without the need of the recalculation (RU) command. (The

Example of error due to position mismatch

recalculation of the registered image information is done
immediately when using the Edit Unit menu, and when [OK] Other tools can be used for position adjustment such as
is used with other menus.) edge position (Page 4-52).

> Note | 6

e |f there is not enough memory for each operation, a setting In the position adjustment unit, choose the pattern

search unit set in step 5 as the reference.
Refer to "Position Adjustment" (Page 4-274) for more

error occurs.
* The [High Speed Mode] cannot be set to [Constant (fast)]

if a variable is assigned to settings that affect the details.

recalculation of image information such as region, color

extraction or image enhancement settings. In such cases, 7 In the [Inspection Region] menu set the [Position

remove the referenced variable and change the setting. Adjustment ID] for the position adjustment unit set
* |f there are any cameras where the captured image size is in step 6.

26214400 pixels or larger, it is not possible to set High
Referencer

Speed Mode to [OFF]. " - o ) .
In addition to position correction intensity correction can also
Wide range mode be applied to fix changes in lighting and differences between
Checking this box, which is displayed when any the images. To reduce the effects of changes in intensity, use
the preserve intensity filter before the subtraction filter. Refer
to "Reducing the Impact of Changes in Intensity" (Page 10-
17) for more details.

camera has a captured image size of 26214400 pixels
or larger, will reduce the processing capacity
consumed by the subtract filter by approximately half.

* Checking the box will increase the processing time.
* |f the region size is larger than 33554432 pixels, it is
necessary to check this box.
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Image Enhancement Filters

Reducing the Impact of Changes
in Intensity

The impact of lighting fluctuations can be reduced by
using the Preserve Intensity filter to correct the change in
intensity from when the inspection was first configured.
This is especially useful for inspections with a
monochrome image where only contrast information is
processed.

Preserve Intensity cannot be used for a color unit.

Processing image

Corrected
image

Current
Base image Image

Setting up the Preserve Intensity Filter

Current Image

J

Color extraction (color images only)

$

Intensity inspection
Measures the intensity of the
current image

Preserve Intensity filter
Calculates difference between base
and current value for co-efficient to
be applied to current image

$

Corrected image

J

Inspection

Setting up the Preserve Intensity Filter

* Be sure to arrange the order on the flow chart so that the
Intensity unit is processed before the Preserve Intensity filter is
used.

* The preserve intensity filter cannot process a completely black
area.

* Set the intensity region in a location with an average intensity
level. (around 128). If this region is set in a location that is too
bright or too dark, adjustment may not be performed properly.
Adjustment may be particularly unstable for images with high
contrast through color extraction.

1 Apply the [Preserve Intensity] filter.
From the [Image Enhance] menu select [Preserve
Intensity].

2 Click [Detail].
The [Preserve Intensity] menu appears.

3 Choose the intensity unit in the [Reference Unit ID]
and select [Refer unit results] under [Specify Base
Value].

To use the current intensity value as the base brightness
Click [Set Base Value].

This registers the current intensity value from the
specified unit as the base value.

4 To finish settings, click [OK].

Adjustment is not performed (a co-efficient of 1 is used) in the

following circumstances:

* The referenced intensity unit has an error,

* The execute condition of the referenced intensity unit is set to
[Never Execute],

e The [Count] is set to 0.

Specifying a base value via [User set]
Specify an intensity (0.000 to 255.000) that will serve as
the base value in the [Base Value].
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Image Enhancement Filters

Removing Background
Information

The background of a target can be removed with the Image
Extraction filter, by subtracting the current image from a
processed version. This filter is very useful for extracting
small points or thin lines from a fluctuating background.

1 Apply the [Image Extraction] filter. From the [Image
Enhance] menu select [Image Extraction].

2 Click [Detail].

3 Choose the aspect to extract ([Dark] or [Bright]), the
extraction size (3 to 39 pixels) (2 pixel increments,
default: 5), and the direction (X, Y, XY).

4 Use [Count] to set the number of times to apply the
filter.

5 To apply settings click [OK].

Unlike the subtraction filter which requires a registered image, the
image for subtraction is automatically generated. Thus this filter
works in real-time accounting for any changes in the target.

Increasing the extraction size will lengthen the processing time.

Processing image

Resultant image

<> :
@ Subtraction

Internally generated image
Image is automatically generated by
using Expand and Shrink filters.
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Border processing

The way the filter uses pixel data outside of the region for

pixels on the border can be selected.

* ON: Uses the pixel data outside of the region for pixels
on the border.

e OFF (default): Extrapolates the pixels on the border for
the pixel data.



Image Enhancement Filters

Eliminating Shading and
Gradation

The shading variation across an image can be neutralized
with the Shading Correction filter by subtracting the current
image from a processed version. Using this filter leaves
areas where there is a sharp contrast while the rest of the
background is set to a constant value. The background
can be smoothed based on using shading, averaging or
median filters across the region.

Correction method and correction conditions can be
configured by selecting [Detail].

Processing image

Current Image
=, i

Resultant image

<>
ﬁ Subtraction

Internally generated image
Removes high contrast changes
in an image leaving the background.

Changing the filter settings

1 Set the [Shading Correction] filter in the desired

inspection unit.
Select [Shading Correction] on the [Image Enhance]
tab.

Click [Detail].
The [Shading Correction] menu appears.

iwger o] [lpnl 001]

Correction Shatlin Corr. |
Reducl ion i [Nk
Direction v |

iaht b Davk = |
Gain | 020

Haitie Cul (I

Unilorn Conl reeil
Border loF |
Caenl [ tims

I T
T <

Processimg cooaite D [E

Change the settings as required.

Correction method

The shading correction filter processes the current

image against a corrected image to highlight areas of

sharp contrast. This corrected image is created by
removing sharp contrast changes, leaving the
background to be processed against the current
image.

¢ Shading Correction (default): This method
extrapolates a shading curve based on the
reduction size, and calculates the difference from
the current image in order to correct the image..

* Average Correction: This method takes the average
intensity from the entire inspection region and uses it as
the reference to process with the current image.

* Median Correction: This method takes the median
intensity from the entire inspection region and uses it
as the reference to process with the current image.

Reduction size

If [Shading Correction] was selected for [Correction],
specify the size (4 to 2000, default: 16) of the target to
extract (black points, white points, defects, etc.) and
the direction (X, Y, XY).

Reducing the reduction size will increase the precision of the
shading correction but will also lengthen the processing time.

Direction
Select the filter direction (X, Y, XY) (default: XY).

10-19

xipuaddy .



Image Enhancement Filters

Extract color

Choose the areas to extract based on intensity.

* Bright: Displays points that are brighter than their
respective background.

» Dark: Displays points that are darker than their
respective background.

* Bright & Dark (default): Displays points that are
either darker or lighter than their respective
background.

¢ Individual: Choose individually how darker and
lighter points should be displayed.

* When [Bright] is selected, the background of the
processed image becomes black (0). When [Dark] is
selected, the background of the processed image
becomes white (255).

e When [Bright & Dark] or [Individual] is selected, the
background of the processed image becomes gray (128).

Gain

Set the gain used on the image after correction (0 to
10.0, default: 2.0). Increase the value to increase the
contrast on the processed image.

Noise Cut

Eliminates slight noise components from the background (0
to 255, default: 0.0). This eliminates noise below the set
level.

Uniform contrast

Use this option to compensate for backgrounds with large
shading variations. This helps to keep the contrast in the
image uniform and is useful for dealing with lighting
fluctuations.

e OFF (default): Does not unify the contrast.

¢ ON: Unifies the contrast.

Border

Selects whether to reference the image outside of the

inspection region for processing.

e OFF (default): Does not reference areas outside of
the measurement area.

* ON: References areas outside of the measurement
area.

Use [Count] to set the number of times to apply the
filter.

¢ 1 (default): Use the shading correction filter (ON).

¢ 0: Do not use the shading correction filter (OFF).

5 7o apply settings, click [OK].
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Using Basic Custom Filters

Custom filters can be created and applied to create effects
not possible with the standard filters. The intensity of the
current pixel is calculated from the coefficient sum of a 3 x
3 or 5 x 5 matrix of pixels (referred to as a kernel). This
grayscale value can then be shifted accordingly to
produce the desired intensity and image.

1
2

6

From the [Image Enhance] menu select [Custom].

Click [Detail].
The [Custom] menu appears.

Use [Size] to choose the filter size.

¢ 3 x 3 (default): Reference the intensity froma 3 x 3
matrix of pixels centered around the current pixel
being processed.

¢ 5 x 5: Reference the intensity from a 5 x 5 matrix of
pixels centered around the current pixel being
processed.

Use [Shift] to specify the shift value (-255 to 255).
Specify the shift in intensity (default 0).

If the calculation results in the grayscale value falling out of
the 0 to 255 range the value will be capped at 0 or 255
respectively.

Enter the number of times to apply the filter
(number of times to apply the filter, 0 to 9, where 0
turns the filter off) in the [Count] field as necessary.

Specify the pixel coefficient to be used (-32.0 to
32.0) (default: 1.0 (center pixel) or 0.0).

Click [Reset] to reset the kernel.



Image Enhancement Filters

Basic Custom Filter example Using Advance Custom Filters

The example below shows how a custom filter can be used

to extract light to dark edges in the X direction. Custom filters can be created and applied to create effects

not possible with the standard filters. The intensity of the

current pixel is calculated based off of a matrix (3 x 3 to 21

Size Ax3 v x 21) of pixels (referred to as a kernel). You can chose an
EbiHE operation from expand, shrink, or convolution. This allows
Count |I|times

you to apply original filtering effects unlike normal filters.
Filter Coefficient

00.0] 00.0] 00.0] 0o. 0] 00.1]
00.0] 01.0] 00.0[-01. 0] 000
900] o1 o] 00.0]07 o] 0.1 1 From the [Image Enhance] menu select [Custom
00.0] 01.0] 00, 0f-01. 0] 00 0] Advance].
00.0] 00.0] o0.0f 0. 0] 0.1}
2 Click [Detail].
Cancel
| o [ tool | The [Custom (Advance)] menu appears.
Raw image Processed image

ind  [Iriyer ] [olpnl 011]

Fioew 121 -
Daration Gumnlul in |

Viller Gocll icicnl Cicalar ar )

[ETIIIT

Divisar ouon 1. ooo|
hill |
Meitive [iwe | Correction
Find o] ]
Courtk: 1| tines
liarder ] v
Procoziing copmcily 1107 “m
|

By setting the shift to 128, the pixels whose intensity was
originally capped at 0 due to a being a negative value are
now adjusted with the rest of the image.

Size Ix3 hd
Shift
Count mtimes

Filter Coefficient

00.0| 00.0| 00.0| 00.0f 00.0
00.0( 01.0] 00.0|-01.0f 00.0
00.0( 01.0] 00.0|-01.0f 00.0
00.0( 01.0] 00.0|-01.0f 00.0
00.0| 00.0| 00.0| 00.0f 00.0

reset

o

3 |
A AT
FAAL 1

L
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Image Enhancement Filters

Use [Size] to choose the filter size.

¢ 3 x 3: Reference the intensity from a 3 x 3 matrix of
pixels centered around the current pixel being
processed.

e 5 x 5: Reference the intensity from a 5 x 5 matrix of
pixels centered around the current pixel being
processed.

* 7 x 7: Reference the intensity from a 7 x 7 matrix of
pixels centered around the current pixel being
processed.

* 9 x 9: Reference the intensity from a 9 x 9 matrix of
pixels centered around the current pixel being
processed.

¢ 11 x 11: Reference the intensity from a 11 x 11 matrix
of pixels centered around the current pixel being
processed.

¢ 13 x 13: Reference the intensity froma 13 x 13
matrix of pixels centered around the current pixel
being processed.

* 15 x 15: Reference the intensity froma 15 x 15
matrix of pixels centered around the current pixel
being processed.

* 17 x 17: Reference the intensity froma 17 x 17
matrix of pixels centered around the current pixel
being processed.

* 19 x 19: Reference the intensity froma 19 x 19
matrix of pixels centered around the current pixel
being processed.

¢ 21 x 21: Reference the intensity from a 21 x 21
matrix of pixels centered around the current pixel
being processed.

If the filter size is changed after being set the kernel will be
reset.

Use [Operation] to choose the kernel processing.

» Convolution: Performs the same operation as the
custom filter (Page 10-20).

e Expand: Applies the expand filter (Page 10-12) by
referencing intensity of pixels with a coefficient of 1
in the kernel.

¢ Shrink: Applies the shrink filter (Page 10-12) by
referencing intensity of pixels with a coefficient of 1
in the kernel.

If the operation is changed after being set the kernel and any
convolution settings will be reset.
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5 Specify a numerical variable array in the [Filter

Coefficient] field and use [Coeff. Setting] to set the
kernel.

The [Coeff. Setting] menu appears.

Refer to "Specifying the pixel coefficients (kernel)"
(Page 10-23) for more details about using the [Coeff.
Setting] menu.

Make sure the numerical array has more elements than
required by the kernel (example: 225 or more elements for a
15 x 15 filter).

Specify a divisor in [Divisor] as necessary (0.001 to
99999.999).

Specify the value to divide the calculation result by,
before shifting the resultant value.

This option is only available if [Convolution] is selected for
[Operation].

Use [Shift] to specify the shift value (-255 to 255).
Specify a value to add to the calculation result. This
value is added to all pixels.

This option is only available if [Convolution] is set for
[Operation].

Choose how negative values should be handled

with [Negative Pixel Correction].

This specifies how pixel values that become negative

after calculation are handled.

* Fixed to 0: Clips values less than 0 to 0.

* Absolute Value: Converts negative values to their
absolute value.

This option is only available if [Convolution] is set for
[Operation].

9 Enter the number of times to apply the filter (0 to 9)

in the [Count] field as necessary.

1OSpecify the [Border] option as necessary.

Specify whether to apply the filter by referencing the

image outside the inspection area.

* ON: The image outside the area affects the filtering
process.

e OFF: The image outside the area has no effect on
the filtering process.



Image Enhancement Filters

Advance Custom Filter Example

The example below shows how apply a shrink filter of a

specified size only in the Y direction.

Custom (Advance)
sie  [x5 v

Operation Shrink - |

Filter Coefficient(scalar array)

fLooon(]
Coeff. Setting
Divisor Qooo1. ooo

Shift
Negative Pixel Correction
Fixed to 0 A 4

Count times
border

Use the [Coeff. Settings] menu to set the kernel.

Coeff. Setting

1 2 3 4 5

1 o 0f 11 of 0

2 o 0f 11 0of 0

3 o 0f 11 0of 0

4 o 0f 11 0of 0

5 o 0p 11 0of 0

| App ly || reset |
— 0 [ ome

Processing result

The defect (gap) of the white line is widened in the Y
direction but no change is made to the width in the X
direction.

Current Image

Resultant image

Specifying the pixel coefficients (kernel)

For the convolution operation

Coeff. Setting

1 2 3 4 19

000] 001( 001} 001) 00O
000|-100]-128] 100] 00O
000(-050) 127 050] 000
000(-020]-128] 020] 000
000| 000] 000 0OO) 00O

en Fa S e —

[ topoly || reset |

Available range is -128 to 127.

Values outside the range will result in an error.

Expand or shrink

Coeff. Setting

1 2 3 4 &

1 of of 11 of 0

2 o of 11 0of 0

3 o of 11 0of 0

4 o of 11 0of 0

5 0o of 11 0of 0

| App ly || reset |
T 0 [ e

Available range is 0 or 1

Values outside the range will result in an error.

Reset
Click [Reset] to rest the kernel.

The kernel is reset under the following conditions:

¢ Changes to the kernel [Size].

* Changes to the filter [Operation].

* [Reset] was selected on the [Coeff. Setting] screen.
* Changes to the scalar array used for the kernel.
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Image Enhancement Filters

Extracting Desired Parts of the
Image

The blob filter enables the only the desired parts of a
binary image to extracted based on size, shape and other
characteristics. While at the same time filling in holes and
allowing for the inclusion / exclusion of blobs on the border.

Convert the image to a binary image using the Binary filter before
setting the blob filter. Otherwise, the blob filter will not function
properly.

1 From the [Image Enhance] menu select [Blob].

2 Click [Detail].
The [Blob] menu appears.

[t 1111

Rirgeley wsge | Rearist, I

Proceiziing capacily  ILT%

3 Select extraction criteria.
Change the parameters as required such as the blob
color, count size and so on. The image enhancement
blob filter functions the same way as the blob tool
does. Refer to "(9) Blob" (Page 10-62) for more details.
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What is an Edge?

What is an Edge?

In the system edge processing is used to detect
transitional changes of a target in an inspection region for
positioning or measured. Edge detection is performed
based on the change of intensity in the region
perpendicular to the edge scan direction. The amount of
change detected is known as the edge intensity.

Edge sensitivity

Edge sensitivity refers to the level of intensity that is
detected as an edge, where 100% represents the
maximum edge intensity in the region. By specifying the
edge sensitivity in relation to the maximum edge intensity
in the region edge detection is very stable and robust
against fluctuations in illumination.

Edge scan direction

Waveform +255
L 0
Edge graph Edge sensitivity

(%)
100%

A
/\ /\ Sensitivity in this
’ \j\/\/ \ range shall be 100%
0 v

0%

+255

(Wave of edge graph is for explanatory purposes)

Edge sensitivity 50% (detects 2 edges)

Edge intensity upper and lower limit

For increased functionality edges can be filtered out based
on their edge intensity value. The maximum edge intensity
serves as an upper limit and the minimum edge intensity
serves as a lower limit.

Only the edges that lie between the upper and lower limit
will be detected. Any edge outside this range will be
ignored.

Edge scan direction

Edge graph Upper edge
+255 = f_intensity

A\

I \ / \ Edge sensitivity
J AWV A WA W R (%)
0 h S,
[_Lower edge
) intensity
(Wave of edge graph is for explanatory purposes)

Differences between edge sensitivity and edge
intensity upper / lower limits

While the edge sensitivity is specified using a relative
value with a maximum edge intensity of 100%, the upper
limit and lower limit of edge intensity

are specified using an absolute value of the edge intensity.

Edges excluded from detection due to the edge intensity upper
limit are also excluded from the edge sensitivity calculation. Thus,
if the edge intensity upper limit is changed, the edge detection
result may also change.

Checking edges
The maximum edge intensity within the inspection region is
shown next to the edge graph on the screen.
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What is an Edge?

Filter width After the filter width setting is changed (filter width = 30)
By changing the filter width, the edge graph can be
averaged as desired helping eliminate noise. As the filter e
width is increased so more data is used and noise has less e : »

of an impact on the edge detection. Esg;izzan

To avoid mis-detection for rounded or tilted targets where

there is a gradual change in contrast the filter width can AT ral e T TP I

also be adjusted accordingly. " M

Filter width default setting (filter width = 5)

Edge scan 0 :

direction Anglest Eddoe Dotection

AnnmS:Sn et Dotection Condilions (Editimd [lrimor bal [utwit o071

o
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What is Fine Color Mode?

What is Fine Color Mode?

The Fine Color mode (only available in the defect tool)
utilizes all the color information, H (Hue), S (Saturation),
and B (Brightness) for detection. The HSB information of
each segment is compared and is used for determining if
there is a change differences in the color information then
determine the defect level.

The calculated defect level is illustrated in the below
graphic as the straight line between points A and B, which
are two different colors in the HSB color space.

192

H: Hue

0 255

V: Brightness

S: Saturation 0——128——255

The Ignore Intensity function can be used so that B
(Brightness) information can be excluded and only
changes in H (Hue) and S (Saturation) are used for
calculation of the defect level. In this situation, defects are
only detected as color differences, without the influence of
brightness that doesn't contain color components.

Detection image with fine color defect

Contrast view of
defect detection

Captured image

Eliminating intensity (brightness) and
detecting defects

The defect detection can be set to ignore intensity
(brightness) information and use only the color differences
for detection.

This allows the elimination of effects caused by glare or
lighting changes for stable detection. To eliminate
brightness information using the Edit Unit menu, set
[Ignore Intensity] to [ON] in the Condition menu (Page 4-
123).

AN DDz i vl Vionss (00 Lind Cleigwer o] Dhelpnl 001D

Direcl ion -
Iredividas | ol -
Hlish Spced Mode (W -
Deles] | el I

!
1 lcenl Sice [

I leaenl Ehill nmna
Coapwrc | leaenl Inl. i
lgare Inleresily o1 -

(L}
uFF

Delecled Delecl 1ewel n

lalal Arca I

“M|
¢ OFF (default): Applies brightness changes to the
[Defect Level] as well.

¢ ON: Detects only changes in H (Hue) and S
(Saturation).

Ignore intensity ON

Current Image

B . | 3

§
g
|
|
t
|

Ignore intensity OFF

When Ignore Intensity is enabled, black and white defects are also
removed. To detect black and white defects use [Gray] for [Color
Extraction] and use the Shading Correction filter for stable
processing (Page 10-19).
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Operator and Function List

Parts Line continuation

To separate a long line into several lines, use a space and

Calculations and scripts can be made up of the following " v
an underscore ("space" + "_").

parts.

» Constants

e Variable (Page 10-29)

¢ QOperators (Page 10-30)
e Expression (Page 10-30)
e Statement (Page 10-32)

Example 1 (Correct)
IF (@a > 100) AND (@a < 200) THEN ... (D

END IF

Example 2 (Correct)
IF (@a > 100) AND _ ... (@

* Functions (@a < 200) THEN
- Mathematical functions (Page 10-35)
- Trigonometric functions (Page 10-42) END IF
- Geometric functions (Page 10-43) Example 3 (Error)
- Calendar functions (Page 10-55) IF (@a > 100) AND ... ®
- BIT functions (Page 10-56) (@a < 200) THEN
END IF
Programming Example 4 (Correct)
@max = Max (@a, @b, @c, _ ... (@
@d, @e, @f)
Functions and lines Example explanation
. . . . @ Processed correctly because the function is written on a
e Calculations and scripts are made up of multiple lines. single line.
* Eachline can contain a set of elements for defining a (@ Processed correctly because the line continuation syntax is
single function. used.
* A function is the smallest unit of execution in a ® Results in an error because the line continuation syntax is
calculation / script. missing.

@ Example of separating function elements over two lines.

Comment

e Comments are indicated by a single quotation (') mark. Character set

¢ Functions after a single quotation (') on the same line are ) ] .
ignored Calculations and scripts can be created using the

' following characters.

Example
@a = 100 'Set initial values Type Character set
‘Date created: May 23 Space <Space> <TAB>

Letters ~ ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijkimnopgrstuvwxyz

Numbers 0123456789

Symbols ,.()[]+-*/"=<>_@#3!"%

e Spaces and tabs are identified as token (language)
separators.
* | etters are case-sensitive.

10-28



Operator and Function List

Scripts

Variable

Scripts

Scripts are comprised of statements.

Statements

Statements

Statements are categorized into Functions, Calculations,
IF, FOR, and DO LOOP statements.

Calculations

IF statement

FOR statement

DO LOOP statement

Other

e The maximum number of characters that can be used is
5000.

¢ The levels of nesting allowed for parentheses, IF, FOR,
and DO LOOP statements is subject to the amount of
free memory. If the available memory space is
exceeded, a programming error will occur when the
calculation is applied, and the cursor moves to the
beginning of the expression where the error occurs.

Temporary variables

e Temporary variables are defined with a @ sign.

e Temporary variables may only be used within the same
calculation unit.

e Temporary variables may only be used for processing
numbers.

e Temporary variables do not need to be defined in the
variables menu.

¢ The default value for a temporary variable is 0.

e Temporary arrays cannot be defined or used.

e Variable names have to be 32 characters or less
including the @ sign.

Example (Correct)
@a_10
Example (Error)
@a_10[10] ... D
Example explanation
@ : Arrays cannot be used.

Local variables

Global variables can be anywhere in the calculation /
script. For other definitions, refer to "User variable" (Page
4-348) and "Defining and editing local variables" (Page 4-
350).

Global variables

Global variables can be anywhere in the calculation /
script. For other definitions, refer to "User variable" (Page
4-348) and "Defining and editing global variables" (Page 4-
351).

System variable

System variables can only be used as a reference in a
calculation / script.

Unit settings, Unit results

Unit settings and unit results are read only (and can only
be used as a reference in a calculation / script). For more
information about unit settings and unit results, refer to the
XG VisionEditor Reference Manual (Control/Data Edition).
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ANS

* ANS s numerical variable that is associated as the result
of the calculation unit.
* ANS has to be referenced in uppercase letters.
* ANS on its own can only be populated in a calculation.
Example
ANS=MAX(#a1 #a2 #a3 #a4 #ab)

Reference >

ANS is used as the reference value for limits set in a calculation
unit.

10-30

Expressions and Operators

Mathematical Operators

Mathematical operators can be used for processing
numerical values. The following operators are available.

Oper Description Syntax Conditional

ator expressions

A Power ANB Raises A to the power of B.

+ Positive +A A

- Negative -A Inverts the sign of A.

* Multiply A*B Multiplies A by B.

/ Divide A/B Divides A by B.

MOD Modulo AMOD B The remainder when A is
divided by B.

+ Add A+B Adds A and B.

- Subtract A-B Subtracts B from A.

Comparative Operators

Comparison operators compare numerical values and
produce Boolean (true or false) results.

A true/false value of 1 indicates true and a value of 0
indicates false.

Oper Description Syntax Conditional expressions

ator

= Equal to A=B Ais equal to B.

<> Not equal to A<>B A is not equal to B.

> Greaterthan A >B A is greater than B.

< Less than A<B A'is less than B.

>= Greaterthan A >=B A'is greater than or equal to
or equal to B.

<= Lessthanor A<=B A is less than or equal to B.

equal to

Comparative operators are executed as 64-bit floating point
decimal numbers.
Examples
e |f @ais equal to @b, the result of the statement is TRUE (1),
otherwise it is FALSE (0):
IF @a = @b THEN

END IF

* If @a is not equal to @b, the result of the statement is TRUE
(1), otherwise it is FALSE (0):
IF @a <> @b THEN

END IF
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¢ If @a is greater than @b, the result of the statement is TRUE
(1), otherwise it is FALSE (0):
IF @a > @b THEN

END IF

¢ |f @ais less than @b, the result of the statement is TRUE (1),
otherwise it is FALSE (0):
IF @a < @b THEN

END IF

¢ |f @a is greater than or equal to @b, the result of the
statement is TRUE (1), otherwise it is FALSE (0):
IF @a >= @b THEN

END IF

e |f @ais less than or equal to @b, the result of the statement is
TRUE (1), otherwise it is FALSE (0):
IF @a <= @b THEN

END IF

Comparison operators can only be used in conditional statements
(such as IF and WHILE). They cannot be used for assignments.
For example, if the syntax reads "@a=@b<>@c", then neither 0 nor
1 is stored for @a and a programming error occurs.
To define @a, the script must be written using the IF statement as
shown.
IF @b<>@c THEN
@a=1
ELSE
@a=0
END IF

Logic Operators

Logic operators can be used in conditional functions for
performing true / false operations.
The following logic operators are available.

Conditional
expressions

Operator Description Syntax

NOT Logical NOT A Inverts A.
inverse

AND Logical A AND B Multiplies A and B.
multiplication

OR Logical AORB Adds A and B.
addition

XOR Exclusive OR A XOR B Exclusive OR of A

and B
Examples

e |f @ais a value other than 1, the result of the statement is
TRUE (1), and if it is 1, the expression is FALSE (0):
IFNOT(@a = 1) THEN

END IF

* |f @ais greater than -1 and less than +1, the result of the
statement is TRUE (1), otherwise it is FALSE (0):
IF (@a > -1) AND (@a < +1) THEN

END IF

e |f @ais greater than -1 and less than +1, the result of the
statement is TRUE (1), otherwise it is FALSE (0):
IF (@a < -1) OR (@a > +1) THEN

END IF

* If one of @a or @b are 0 and the other value is not O, the
result of the statement is TRUE (1)
If both @a and @b are 0 or both not 0, the result of the
statement is FALSE (0):
IF (@a = 0) XOR (@b = 0) THEN

* Comparison operators can only be used in conditional
statements (such as IF and WHILE).

* To process bit / binary data, refer to "BIT Functions" (Page 10-
56).
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Processing Priority

If a statement contains more than one operator, the order
of execution is based on the priority of the operators.
Operators are evaluated in the following order.

(1) Mathematical operators

(2) Comparative operators

(3) Logic operators
The priority of operators is shown in the table below.

Operator Description Processing
Priority
Mathematical N Power 1
Operators + Positive 2
- Negative
* Multiply 3
/ Divide
MOD Modulo 4
+ Add
- Subtract
Comparative = Equal to 6
Operators <> Not equal to
> Greater than
< Less than
>= Greater than or
equal to
<= Less than or
equal to
Logic Operators NOT Logical inverse 7
AND Logical 8
multiplication
OR Logical 9
addition
XOR Exclusive OR 10

Examples
e IF@a>-1AND@a< +1THEN .. (D

END IF
« IF(@a>-1)AND (@a < +1) THEN ... @

END IF

e @a=1+2"3 .0

e @a=1+(2%3)..@

e @a=(1+2)"3..0%
Example explanation
e (M and @ result in being processed the same way.
¢ (® and @ result in being processed the same way.
e Theresultof ®is 7.
e Theresultof @ is 7.
e The result of B is 9.
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Statements

Assign Values

An item (result, setting, value etc) can be defined to a

variable.

The item on the right of the expression is assigned to the
variable on the left of the "=" sign.

Only items of the same type can be assigned to each
other.

It is not possible to assign an entire array at once.

Syntax

variable = expression

Syntax

———[iame} (o B —

Example (Correct)

* Assignment of a numerical variable:
@a =@a + 1

¢ Assignment of the X component (numerical value) of a circle
to a numerical variable:
@a = #circle.CX

¢ Assignment of the three numerical components of a circle
(CX, CY, CR) to a circle type variable:
#circl_A = #circle

Example (Error)

¢ Incorrect assignment of a circle value into a numerical
variable:
@a = #circle

* Incorrect assignment of a scalar value into a circle variable:
#circle = @a

¢ Incorrect assignment of arrays:
#A[]=#B]]
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IF THEN Statements

Process a single set of functions as a block from multiple
blocks based on the result of a conditional expression.

Syntax
If <conditional expressions> THEN
- functions -
[ELSE IF] conditional expressions THEN
- functions -
[ELSE]
- functions -
END IF

The [ and ] brackets in the syntax shown above can be omitted.

Syntax

Conditional
THEN

|

Statements

T[ELSE IF | Sty THEN }—‘—'

Statements

T

—»(END

I

l

Conditional expressions

* |f the result of the IF statement condition is true, execute the
block after THEN and branch to END IF.
If false, branch to the next ELSE IF.
If false and ELSE IF is omitted, branch to ELSE.
If no ELSE IF or ELSE is programmed and the condition is
FALSE, execution branches to END IF.

¢ If the result of the ELSE IF statement condition is true,
execute the block after THEN and branch to END IF.
If false, branch to the next ELSE IF.
If false and ELSE IF is omitted, branch to ELSE.
If no ELSE IF or ELSE is programmed and the condition is
FALSE, execution branches to END IF.

¢ The ELSE IF statement can be used as many times as
necessary.

¢ The ELSE statement can only be used as the last ELSE term
before END IF.

Examples

@a=4

IF @a < 3 THEN
@b = 333

ELSE IF @a <4 THEN
@b = 444

ELSE IF @a <5 THEN
@b = 555

ELSE
@b =999

END IF

Example Explanation
In the above example, @b is assigned the value of 555.

FOR NEXT Statements

Processing a set of functions multiple times in a loop
fashion for a specified number of iterations.

Syntax
FOR <Variable> = <Initial value> TO <Final value> [STEP
<increment>]
- functions -
NEXT

Syntax

—> o>+ =)

— “é%?i(ﬁﬁ'}—r[ STEP}» N;;az{ss}—r
Statements

N =T

Conditional expressions

» Before the loop is processed, an initial value is assigned to a
variable, which is then incremented each time through the
loop. This loop is repeated until the variable value exceeds
the final value.

e STEP can be omitted (in which case the increment value is
1).

* Aloop can be exited using the EXIT FOR statement.
Processing resumes at the line following the NEXT
statement.

Examples

@a =0

FOR@i=1TO 10
@a = @a + @i
IF @a > 11 THEN

EXIT FOR

END IF

NEXT

Example explanation
In the above example, @a is assigned the value of 15.
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DO LOOP statement

Processing a set of functions multiple times in a loop
fashion while a conditional statement is true.

Syntax
* Pre-loop evaluation:
DO WHILE <conditional expressions> -functions- LOOP
* Post loop evaluation:
DO -functions- LOOP WHILE <conditional expressions<

Syntax

R
Statements

oo
—»

Statements

—>[LOOP}—r[va|LE]—>

Conditional
expressions

Conditional expressions

The DO statement uses pre-loop evaluation when the condition
is written after the DO statement and post-loop evaluation when

the condition is written after the LOOP statement.

¢ |n the pre-loop evaluation, the loop condition must be true in

order to process the functions below. When processing

reaches the LOOP statement, it returns to the DO statement.
If the conditional expression is false, the loop is finished and
processing resumes on the line after the LOOP statement.
In the post loop evaluation, the functions in the loop are
processed first and then the loop condition is checked. If
true, processing returns to the DO statement, otherwise the
loop is finished and processing resumes on the next line.

¢ The loop condition can be omitted (resulting in an endless

loop).

LOOP can be exited using the EXIT DO statement in the loop
after the desired condition. Processing resumes on the next
line after the LOOP statement LOOP. If WHILE is omitted the
loop function must include EXIT DO.
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Examples
(Pre-loop evaluation)
@a=0
@i =0
DO WHILE @i < 10
@i = @i +10
@a = @a + @i
LOOP...(D
(Post loop evaluation)
@a=0
@i =10
DO
@ =@i+1
@a = @a + @i
LOOP WHILE @i < 10... ®

Example explanation
@ Inthe above example @a is assigned the value of 10.
@ Inthe above example @a is assigned the value of 11.
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Mathematical Functions
> Note |

The sample calculations given in the following explanations may
be not be precise due to computational errors inherent with
processors.

Abs (P)

Calculates the absolute value of P.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value
Result type
Numerical value
Examples
@a =-128
@a = Abs (@a)
Example explanation
@a is set to a value of 128.

AsCircle (P1, P2, P3)

Assigns P1 as the X center coordinate of a circle, P2 to as
Y center coordinate, and P3 as the radius R.

Parameters
e P1: X center coordinate (constant, numerical variable, or a
function that results in a numerical value)
e P2:Y-coordinate value of center (constant, numerical
variable, or a function that results in a numerical value)
¢ P3: radius value (constant, scalar variable, or a function that
results in a numerical value)

Result type
Circle data

Examples
#C[0] = AsCircle(10, 20, 30)

Example explanation
This example produces the same results as these operations.
#C[0].CX =10
#C[0].CY = 20
#C[0].CR = 30

AsLine (P,D)

Assigns P to p of a line, and D to 6.

Parameters
e P:value of p (constant, numerical variable, or a function that
results in a numerical value)
e D: value of 8 (expressed in degrees) (constant, numerical
variable, or a function that results in a numerical value)

Result type
Line data

Examples
#L[O] = AsLine(10, 45)
Example explanation
This example produces the same results as these operations.
L[0].RH =10
L[O].T =45

AsPoint (P1, P2)

Assigns P1 as the X coordinate of a position, and P2 as the
Y coordinate.

Parameters
e P1: X-coordinate (constant, numerical variable, or a function
that results in a numerical value)
e P2: Y-coordinate (constant, scalar variable, or a function that
results in a numerical value)
Result type
Position data

Examples
#P[0] = AsPoint(10, 20)
Example explanation

This example produces the same results as these operations.
#P[0].X =10
#P[0].Y =20
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Atoi (N, P[])

Converts each value in the scalar array P[] from ASCII

decimal code (numbers only) to its correct integer.

e The conversion is carried out until a non-numerical
ASCII code is reached or the number of variables (N) is
processed).

* No error occurs if the array contains a non-numerical
ASCII code.

Parameters
* N: number of variables (a constant that represents the
number of digits in a number, numerical variable, or a
function that results in a numerical value)
¢ P[]: numerical array variable
Result type
Numerical value
Causes of Errors

* An error occurs if N is set to a value of less than 1.
* An error occurs if there are fewer elements in the P[] array

than N.
Examples

#P[0] =50 ... (D
#P[1]1=48 ...

#P[2] =48 ...®
#P[3]=54 .. @
@YEAR = Atoi (4,#P[]) ... ®
#Q[0] =50 ... (®
#Q[11=48...@

#Q[2] = 65 ...
#Q[3]=54...(9

@a = Atoi (4,#Q[]) ...
#P[0] = 50 ... (@
#P[1]1=48 ... @
#P[2] =48 .. ®
#P[3] =54 ... @

@a = Atoi (10,#P[]) ... (®
Example explanation

@ AsCIl 2!

@ AsCIl 0

® AsCIl 0"

@ ASCIl '6'

(® @YEAR=2006.

® AsCIl 2!

@ AsCIl 0

ASCII ‘A

® ASCIl '6'

a is set to a value of 20 (no error generated).

@ AsCIl 2

® AsCIl 0

® AsCIl 0

ASCII '6'

(@) Function execution error (Value not guaranteed)
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Ave (PO, P1, ...,Pn)

Calculates the average value of PO-Pn (Maximum of 40
parameters).

Parameters
PO - Pn: constant, numerical variable, or a function that results
in a numerical value

Result type

Numerical value

Causes of Errors

¢ An error occurs if none of the parameters PO - Pn are

specified.

e An error occurs if PO - Pn is more than 40 parameters.
Examples

@a =8

@b =9

@c=2

@d =3

@ave = Ave(@a, @b, @c, @d)

Example explanation
@ave is set to a value of 5.5.

Ave2 (N, P[])

Calculates the average of an array P[0] - P[N-1].

Parameters
¢ N: constant, numerical variable, or a function that results in a
numerical value
e P[]: numerical array variable
Result type
Numerical value
Causes of Errors

e An error occurs if N is set to a value of less than 1.
e An error occurs if there are fewer elements in the P[] array

than N.
Examples
#a[0] = 8
#a[1]1=9
#a[2] = 2
#a[3] =3

@ave2 = Ave2(4, #a[])

Example explanation
@ave? is set to a value of 5.5.
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AveR (Max, Min, PO, P1, ...,Pn)

Calculates the average value of parameters that fall

between a specified Min-to-Max range from PO-Pn

(Maximum of 40 parameters).

¢ The function will still calculate the average if the Min and
Max are reversed.

¢ Results in 0 if none of parameters PO to Pn fall between
the Min-to-Max range.

Parameters
¢ Max: maximum value. constant, numerical variable, or a
function that results in a numerical value
¢ Min: minimum value. constant, numerical variable, or a
function that results in a numerical value
¢ PO - Pn: constant, numerical variable, or a function that
results in a numerical value

Result type
Numerical value

Causes of Errors
* An error occurs if none of the parameters from PO - Pn are
specified.
* An error occurs if PO - Pn is more than 40 parameters.

Examples
@max =25
@min =20
@a =21
@b =26
@c =23
@aver = AveR(@max, @min, @a, @b, @c)

Example explanation
@aver is set to a value of 22.

AveR2 (Max, Min, N, P[])

Calculates the average value of parameters that fall

between a specified Min-to-Max range from array P[0]-

P[N-1].

¢ The function will still calculate the average if the Min and
Max are reversed.

¢ Results in 0 if all the arguments P[] are outside the
range.

Parameters
¢ Max: maximum value. constant, numerical variable, or a
function that results in a numerical value
¢ Min: minimum value. constant, numerical variable, or a
function that results in a numerical value

¢ N: constant, numerical variable, or a function that results in a

numerical value
e P[]: numerical array variable

Result type
Numerical value

Causes of Errors
e An error occurs if N is set to a value of less than 1.
e An error occurs if there are fewer elements in the P[] array

than N.
Examples
@max =25
@min = 20
#a[0] = 21
#a[1] = 26
#a[2] = 23

@aver2 = AveR2(@max, @min, 3, #a[])

Example explanation
@aver?2 is set to a value of 22.

Ceil (P)

Rounds P up to the nearest integer.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value

Comparison between rounding functions (Int, Floor,
Round, and Ceil)

Value Int (P) Floor (P) | Round (P) | Ceil (P)
of P
15 1 1 2
1.4 1 1 1
-1.4 -1 -2 -1 -1
-15 -1 -2 -2 -1
Deg (P)

Converts the angle P from radians into degrees.

Parameters
P: constant, scalar variable, or function that results a scalar
value in radians
Result type
Scalar numerical (units: degrees (°))
Examples
@a = Deg (3.14)
Example explanation
@a is set to a value of 179.909.
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Exp ()

Returns the exponential base value e (2.71828183...).
Parameters
OFF
Result type
Numerical value
Examples
@a = Exp()
Example explanation
Results in @a=2.718.

Examples
@e = Exp()
@a = Ln(@e)

Example explanation
@a is set to a value of 1.

Floor (P)

Returns the integer of P.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value

Result type

Numerical value

Reference;
Refer to "Comparison between rounding functions (Int, Floor,
Round, and Ceil)" (Page 10-37) for more details about the
differences between Floor and Int.

Log (P)

Calculates the common logarithm (base 10) of P.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value
Result type
Numerical value
Causes of Errors
An error occurs if the value of P is less than O.
Examples
@a = Log(10)
Example explanation
@Resultsina = 1.

Int (P)

Returns the integer of P.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value

Reference

Refer to "Comparison between rounding functions (Int, Floor,
Round, and Ceil)" (Page 10-37) for more details about the
differences between Floor and Int.

Ln (P)

Calculates the natural logarithm of P.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value

Causes of Errors
An error occurs if the value of P is less than 0.
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Max (PO, P1, ...,Pn)

Calculates the largest value in PO - Pn (Maximum of 40
items)
Parameters
PO - Pn: constant, numerical variable, or a function that results
in a numerical value
Result type
Numerical value
Causes of Errors
* An error occurs if none of the parameters from PO - Pn are
specified.
* An error occurs if PO - Pn is more than 40 parameters.

Examples
@a =38
@b =9
@c=2
@d =3

@max = Max(@a, @b, @c, @d)

Example explanation
@max is set to a value of 9.
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Max2 (N, P[])

Calculates the largest value of an array P[0] - P[N-1].

Parameters
¢ N: constant, numerical variable, or a function that results in a
numerical value
e P[]: numerical array variable
Result type
Numerical value
Causes of Errors

e An error occurs if N is set to a value of less than 1.
¢ An error occurs if there are fewer elements in the P[] array

than N.
Examples
#a[0] =8
#a[1]=9
#a[2] =2
#a[3] = 3

@max2 = Max2(4, #a[])

Example explanation
@max2 is set to a value of 9.

MaxN (PO, P1, ...,Pn)

Returns the location (from O to n) of the largest value in PO-
Pn (maximum of 40 parameters).

Parameters
PO - Pn: constant, numerical variable, or a function that results
in a numerical value

Result type

Numerical value

Causes of Errors
¢ An error occurs if none of the parameters from PO - Pn are
specified.
¢ An error occurs if PO - Pn is more than 40 parameters.

Examples
@a =8
@b =9
@c=2
@d =3

@maxn = MaxN(@a, @b, @c, @d)

Example explanation
@maxn is set to a value of 1.

MaxN2 (N, P[])

Returns the location (from O to N-1) of the largest value in
an array P[0] - P[N-1].
Parameters
* N: constant, numerical variable, or a function that results in a
numerical value
e P[]: numerical array variable
Result type
Numerical value
Causes of Errors

e An error occurs if N is set to a value of less than 1.
e An error occurs if there are fewer elements in the P[] array

than N.
Examples
#a[0] = 8
#a[1]1=9
#a[2] =2
#a[3] =3

@maxn2 = MaxN2(4, #a[])

Example explanation
@maxn2 is set to a value of 1.

Min (PO, P1, ...,Pn)

Calculates the smallest value in PO - Pn (maximum of 40
parameters).

Parameters
PO - Pn: constant, numerical variable, or a function that results
in a numerical value

Result type

Numerical value

Causes of Errors
* An error occurs if none of the parameters from PO - Pn are
specified.
e An error occurs if PO - Pn is more than 40 parameters.

Examples
@a =8
@b =9
@c =2
@d =3

@min = Min (@a, @b, @c, @d)
Example explanation
@min is set to a value of 2.
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Min2 (N, P[])

Calculates the smallest value of an array P[0] - P[N-1].

Parameters
* N: constant, numerical variable, or a function that results in a
numerical value
e P[]: numerical array variable
Result type
Numerical value

Causes of Errors

e An error occurs if N is set to a value of less than 1.
¢ An error occurs if there are fewer elements in the P[] array

than N.
Examples
#a[0] = 8
#a[1]=9
#a[2] = 2
#a[3] =3

@min2 = Min2(4, #a[])
Example explanation
@min is set to a value of 2.

MinN (PO, P1, ...,Pn)

Returns the location (from 0 to n) of the smallest value in
PO-Pn (maximum of 40 parameters).

Parameters
PO - Pn: constant, numerical variable, or a function that results
in a numerical value

Result type
Numerical value

Causes of Errors

¢ An error occurs if none of the parameters from PO - Pn are
specified.
¢ An error occurs if PO - Pn is more than 40 parameters.

Examples
@a =8
@b =9
@c=2
@d =3

@minn = MinN(@a, @b, @c, @d)
Example explanation
@minn is set to a value of 2.
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MinN2 (N, P[])

Returns the location (from 0 to N-1) of the smallest value in
an array P[0] - P[N-1].
Parameters
¢ N: constant, numerical variable, or a function that results in a
numerical value
e P[]: numerical array variable
Result type

Numerical value
Causes of Errors

e An error occurs if N is set to a value of less than 1.
¢ An error occurs if there are fewer elements in the P[] array

than N.
Examples
#a[0] = 8
#a[1]1=9
#a[2] =2
#a[3] =3

@minn2 = MinN2(4, #a[])

Example explanation
@min2 is set to a value of 2.

Pi ()
Returns the value of © (3.141592654).

Parameters
None

Result type

Numerical value

180 (deg) = = (radian).

Rad (D)

Converts the angle P from degrees to radians.

Parameters
D: constant, numerical variable, or function that results in a
numerical value in degrees (°)
Result type
Numerical value in radians
Examples
@a = Rad(30)
Example explanation
@a is set to a value of 0.523.
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Round (P)

Rounds P up or down to the nearest integer.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value

Sort (N, P[], P1)

Sorts an array P[0] - P[N-1] in descending order. Then
returns the value at location P1 from the newly sorted array
P[O] - P[N-1].

Parameters
* N: number of variables
e P[]: numerical array variable
e P1:location (0-n in descending order)

Result type
Numerical value

Causes of Errors

* Anerror occurs if N is set to a value of less than 1.

¢ An error occurs if there are fewer elements in the P[] array
than N.

¢ |f I%InDataFieldbus[] is used as the array variable P[] an
error occurs as the system variable cannot be rewritten.

¢ An error occurs if the value of P1 is less than 0 or greater
than or equal to N.

¢ An error occurs if there is not enough memory to process the

function.
Examples
#P[0] =5

#P[1] =10
#P[2] =0
#P[3]=9
#P[4] =1

@a = Sort(5,#P[],2)
Example explanation
Sorting the elements in #P[] produces [10, 9, 5, 1, 0]. An index

location of 2 returns the 3rd element from the largest value, so
@a is set to a value of 5.

To return a value based on ascending order use the function
below using Q as the location of the value:
Sort(N, P[], N-Q-1).

Sqr (P)

Calculates P to the power of 2.

Parameters

P: constant, numerical variable, or a function that results in a
numerical value

Result type

Numerical value
Examples

@a=2

@a = Sgr(@a)
Example explanation

@a is set to a value of 4.

Sqrt (P)
Calculates the square root of P.

Parameters

P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value
Causes of Errors
An error occurs if the value of P is negative.
Examples
@a = 256
@a = Sqrt(@a)
Example explanation
@a is set to a value of 16.

Sum (N, P[])

Calculates the total sum of items in a numerical array P[0] -
PIN-1].
Parameters
e N: number of variables
e P[]: numerical array variable
Result type
Numerical value
Causes of Errors

e An error occurs if N is set to a value of less than 1.
e An error occurs if there are fewer elements in the P[] array

than N.
Examples
#P[0] = 1
#P[0] =2
#P[1] =3
#P[2] =4
#P[4] =5
@a = Sum(5,#P[])

Example explanation
@Results ina = 15.

10-41

xipuaddy



Operator and Function List

Trigonometric Functions

Acos (P)

Calculates angle of an arc of a right angled triangle based

on (P) (adjacent / hypotenuse).

Parameters
P: constant, numerical variable, or a function that results in a
numerical value within the range of -1 to 1

Result type
Numerical value (0 - 180) (units: degrees (°))

Causes of Errors

An error occurs if the value of P1 falls outside of -1.0 to +1.0.

Examples
@d = Acos(0.5)
Example explanation
@d is set to a value of 60 (°).

Atan2 (P1, P2)

Calculates the arctangent value of P1/P2. If P2 = 0, the
function processes as follows.

e P1>0—-90

e P1<0—-90

e P1=0 — Error

Parameters

P1, P2: constant, numerical variable, or function that returns a
numerical value

Result type

Numerical value (-180 - 180) (units: degrees (°))
Causes of Errors

An error occurs if both P1 and P2 are 0.
Examples

@d = Atan2 (1, 1)
Example explanation

@d is set to a value of 45 (°).

Asin (P)

Calculates the angle of an arc of a right angled triangle
based on (P) (opposite / hypotenuse).
Parameters

P: constant, numerical variable, or a function that results in a
numerical value within the range of -1 to 1

Result type
Numerical value (-90 - 90) (units: degrees (°))
Causes of Errors
An error occurs if the value of P falls outside of -1.0 to +1.0.
Examples
@d = Asin (0.5)
Example explanation
@d is set to a value of 30 (°).

Atan (P)

Calculates the angle of an arc for a right angled triangle
based on (P) (opposite / adjacent).

Parameters

P: constant, numerical variable, or a function that results in a
numerical value

Result type
Numerical value (-90 - 90) (units: degrees (°))

Examples
@d = Atan(1)
Example explanation
@d is set to a value of 45 (°).
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Cos (D)

Calculates adjacent, hypotenuse ratio for a right angled
triangle based on an arc (D) (°).
Parameters
D: constant, numerical variable, or function that results in a
numerical value in degrees (°)
Result type
Numerical value
Examples
@a = Cos (60)
Example explanation
@a is set to a value of 0.5.

Sin (D)

Calculates opposite, hypotenuse ratio for a right angled
triangle based on an arc (D) (°).
Parameters
D: constant, numerical variable, or function that results in a
numerical value in degrees (°)
Result type
Numerical value
Examples
@a = Sin (30)
Example explanation
@a is set to a value of 0.5.
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Tan (D)

Calculates opposite, adjacent ratio for a right angled
triangle based on an arc (D) (°).
Parameters
D: constant, numerical variable, or function that results in a
numerical value in degrees (°)
Result type
Numerical value
Examples
@d = Tan(45)
Example explanation
@a is set to a value of 1.

Geometric Functions

AddVector (Q1, Q2)

Calculates the sum of two X, Y positions.

Parameters
Q1, Q2: position variable or a function that results in position
data

Result type
Position data

Examples
#P1=AsPoint(1,1)
#P2=AsPoint(2,2)
#p = AddVector(#P1, #P2)
Example explanation
#p is set to a value of (3.3).

AngC (D1, D2)

Calculates the center angle between D1 (°) and D2 (°) as
calculated from the angle D1 in the clockwise direction.
Parameters

D1, D2: constant, numerical variable, or a function that results
in a numerical value in degrees (°)

Result type
Numerical value (units: degrees (°))

Examples

@a = AngC (30, 90)
Example explanation

@a is set to a value of 60 (°).

D1
(80°)

_#——AngC(D1, D2)=60°
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Angle (Q1, Q2)

Calculates the angle formed by the horizontal axis and the
line through positions Q1 to Q2.
» Calculates the angle with Q1 as the point of rotation.
* The angle is calculated in a clockwise direction.
Parameters
Q1, Q2: position variable or a function that results in position
data
Result type
Scalar numerical (units: degrees (°))
Causes of Errors
An error occurs if Q1 and Q2 are the same value.

Examples
#Q1.X=0
#Q1.Y =0
#Q2.X =1
#Q2.Y =1

#ang = Angle(#Q1, #Q2)
Example explanation
#ang is set to a value of 45 (°).

¢ Angle(Q1,Q2)

AngW (D1, D2)

Calculates the arc between D1 (°) and D2 (°) as calculated
from the angle D1 in the clockwise direction.
Parameters

D1, D2: constant, numerical variable, or a function that results
in a numerical value in degrees (°)

Result type
Scalar numerical (units: degrees (°))

Example 1
@a = AngW(30, 90)
Explanation of example 1
@a is set to a value of 60(°).
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Example 2

@a = AngW(90, 30)
Explanation of example 2

@a is set to a value of 300 (°).

D1
(30)

_#“——AngW(D1, D2)=60"

“— AngW(D1, D2)=300"

| | D2(307)

D1(907)

Circle3 (Q1, Q2, Q3)

Calculates the circle that passes through three X, Y
positions (Q1, Q2, Q3).
Parameters
Q1, Q2, Q83: position variable or a function that returns in
position data
Result type
Circle data
Causes of Errors

An error occurs if two or more points are the same coordinate,
or if all three points are in a single line.

Examples
#P[0].X = 10
#P[0]Y =0
#P[1]1.X =0
#P[1].Y = 10
#P[2].X = 10
#P[2].Y = 20

#c = Circle3(#P[0], #P[1], #P[2])
Example explanation

The values are set as follows: #c.CX = 10, #c.CY = 10, and
#c.CR = 10.

Q1

Q3

Q2
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CircleLs (N, Q[], P)

Calculates a circle based on a group of X, Y positions Q[0]
to Q[N-1] using the least-squares method.

Parameters
* N: number of points
e Q[]: Position array
* P: Specify whether or not to use correction (0: no correction,
1: correction)
Result type
Circle data

Causes of Errors

¢ An error occurs if the number of points N exceeds 10,000.

e An error occurs if there are fewer than 3 points N.

e An error occurs if the value of P is neither O nor 1.

* An error occurs if there are fewer elements in the Q[] array
than N.

* An error occurs if the function cannot find a circle from the
group of points.

Examples
#C = Circles(b, #Q[], 1)

Qln]

Qrol

CircleTangent (C, Q, P)

Calculates two points on circle (C) based on tangent lines
connecting position (Q) and circle (C).

Parameters

* (: circle variable or a function that results in circle data

* Q: position variable or a function that results in position data

e P: constant, numerical variable, or a function that results in a
numerical value
0: returns the left intersect point (Q0) on the circle (C) when
looking at position (Q) from the circle (C).
1: returns the left intersect point (Q1) on the circle (C) when
looking at position (Q) from the circle (C).

Result type
Position data (units: pixels)
Causes of Errors

* An error occurs if point Q is inside the circle.
e An error occurs if the value of P is neither 0 nor 1.

Examples
#circle.CX =10
#circle.CY =10
#circle.CR = 10
#P[0].X =-10
#P[0].Y =10

#p0 = CircleTangent(#circle, #P[0], 0) ... D
#p1 = CircleTangent(#circle, #P[0], 1) ... @
Example explanation

@ Intersect position (5, 18.660).

@ |Intersect position (5, 1.329).

ANE .

Q0
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ConvCrd (Q1, Q2, D, P)

Converts the X, Y position Q1 in parameters of the origin

set at Q2, rotated D degrees and scaled by P (Q1, Q2:

position variable or a function that results in position data).

Parameters

* Q1, Q2: position variable or a function that results in position

data

¢ D: constant, numerical variable, or function that results in a

numerical value in degrees (°)
* P: constant, numerical variable, or a numerical value
Result type
Position data (units: pixels)
Causes of Errors
An error occurs if the value of P is zero.

Examples
#P[1].X = 10
#P[1].Y = 10 + 10 * Sqrt(2)
#P[2].X = 10
#P[2].Y = 10

#p = ConvCrd(#P[1], #P[2], 45, 1)
Example explanation
#p is set with a value of (10, 10).
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ConvCrd2(Q1, Q2, D, P1, P2)

Converts the X, Y position of Q1 in parameters of the origin

set at Q2, rotated D degrees, scaled by P1 and axis

system P2.

* Qutputs the position of Q1 in parameters of an origin at
Q2, rotated D degrees and measured in parameters of
P1.

Parameters

* Q1: position variable or a function that results in position
data

* Q2: origin in the destination coordinate system (coordinates
expressed in parameters of the source coordinate system)
position variable or function that returns a position value.

* D: rotation angle of X axis in the destination coordinate
system (coordinates expressed in parameters of the source
coordinate system) constant, scalar variable, or function that
returns a scalar value.

* P1: Magnification power in the destination coordinate
system (coordinates expressed in parameters of the source
coordinate system) constant, scalar type variable, or
function that returns a scalar value.

* P2: constant, numerical variable, or a numerical value
0: if the positive side of the Y axis faces the same way in the
source and destination
1: If the positive side of the Y axis faces in the opposite
direction between the source and destination.

Result type
Position data

Causes of Errors
e An error occurs if the value of P is zero.
¢ An error occurs if the value of P2 is neither 0 nor 1.

Examples
Examples #Q1.X = 10
#Q1.Y = 10 + 10 * Sqrt(2)
Examples #Q2.X = 10
#Q2.Y = 10

#Q3 = ConvCrd2(#Q1, #Q2, 45, 1,0) ... D

#Q3 = ConvCrd2(#Q1, #Q2, 45, 1, 1) ... @D
Example explanation

@ #Q3 is set with a value of (10, 10).

(@ #Q3 is set with a value of (10, -10).

0 X
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ConvPixToWid (Q, CALIB[])

Converts an X, Y position on a pixel coordinate system to
an X, Y position on a world coordinate system.

Parameters
* Q: position variable or a function that results in position data
e CALIB[]: numerical array variable with 28 elements, or result
data from a calibration unit [Model Param.] (RSLT.CALIB(])

Result type
Position data

Causes of Errors
¢ An error occurs if CALIB[] has more or fewer than 28
elements.
e An error occurs if the values in the CALIB[] cannot be
converted, i.e., when the elements contain illegal values.

Examples
#P=ConvPixToWId(#p, #CALIBI])

Example explanation
Pixel coordinates #p are converted to world coordinates #P
using the calibration model parameters (#CALIB[]).

* When using the calibration model parameters (RSLT.CALIB[])
where the calibration unit is configured to generate a calibrated
image, the conversion is done between the pixel and world
coordinates of the calibrated image. If the calibration unit is not
configured to generate a calibrated image, the conversion is
done between the pixel and world coordinates of the current
image.

* Positions converted using ConvPixToWld may not match
exactly with the original positions when converted back (or vice
versa) using ConvWIdToPix.

* Positions that have been adjusted using position adjustment or
scaling may not convert properly. Positions should be specified
using an absolute value (AB).

ConvWIdToPix (Q, CALIB[])

Converts an X, Y position on a world coordinate system to
an X, Y position on a pixel coordinate system.

Parameters
* Q: position variable or a function that results in position data
e CALIB[]: numerical array variable with 28 elements, or result
data from a calibration unit [Model Param.] (RSLT.CALIB(])

Result type
Position data

Causes of Errors
e An error occurs if CALIB[] has more or fewer than 28
elements.
e An error occurs if the values in the CALIB[] cannot be
converted, i.e., when the elements contain illegal values.

Examples
#P=ConvWIdToPix(#p, #CALIBI[])

Example explanation
World coordinates #p are converted to pixel coordinates #P
using the calibration model parameters (#CALIB[]).

¢ When using the calibration model parameters (RSLT.CALIB[])
where the calibration unit is configured to generate a calibrated
image, the conversion is done between the pixel and world
coordinates of the calibrated image. If the calibration unit is not
configured to generate a calibrated image, the conversion is
done between the pixel and world coordinates of the current
image.

* Positions converted using ConvWIdToPix may not match
exactly with the original positions when converted back (or vice
versa) using ConvPixToWld.
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Dist (Q1, Q2) I2Circle (C1,C2,P)
Calculates the distance between two X, Y positions Q1 and Calculates two intersecting points of two circles (C1
Q2. andC2). The points will be the same value if the circles are
Parameters touching but not passing through each other.

Q1, Q2: position variable or a function that results in position Parameters

data e (C1, C2: circle variable or a function that results in a circle
Result type data

Numerical value (units: pixels) ¢ P: constant, numerical variable, or a function that results in a

numerical value

Exampl
ples 0: returns the left intersect point when looking at the line
#Q1.X =70 passing through the intersecting points (Q0, Q1) from the
#Q1.Y =20 . i
center of circle (C1).1:
#Q2.X =30 I . . .
returns the right intersect point when looking at the line
#Q2.Y =50

passing through the intersecting points (Q0, Q1) from the

#distance = Dist(#Q1, #Q2) center of circle (C1).

Example explanation
#distance is set to a value of 50.

Result type
Position data (units: pixels)

0 - X Causes of Errors
* An error occurs if the circles do not intersect.
'/.Q1 * An error occurs if the value of P is neither O nor 1.
e Examples
#Circle[0].CX = 10
y #Circle[0].CY = 10

#Circle[1].CX = 20
#Circle[1].CY = 20
#Circle[1].CR = 10
#point0 = 12Circle(#Circle[Q], #Circle[1], 0) ...
#point1 = |2Circle(#Circle[Q], #Circle[1], 1) ...

]

]
#Circle[0].CR = 10
]

]

®O

Example explanation
@ Intersect position is (20,10).
@ Intersect position is (10,20).

Qo}
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ILineCircle (C,L,P)

Calculates the two intersecting points of circle C and line
L. The points will be the same value if the circles and line
are touching but not passing through each other.

Parameters

e (C: circle variable or a function that results in circle data

¢ L:line variable or a function that results in line data

¢ P: constant, numerical variable, or a function that results in a
numerical value
0O: returns the left intersect point when looking at the line (L)
from the center of circle (C).
1: returns the right intersect point when looking at the line
(L) from the center of circle (C).

Result type
Position data (units: pixels)
Causes of Errors

¢ An error occurs if the circle and line do not intersect.
e An error occurs if the value of P is neither 0 nor 1.

Examples
#circle.CX = 10
#circle.CY = 10

#circle.CR = 10
#line.RH = 15 * Sqrt(2) ... @D
#line.T = 45
#point0 = ILineCircle(#circle, #line, 0) ... @
#point1 = ILineCircle(#circle, #line, 1) ... ®
Example explanation

(@ Represents line y = -x + 30.

@ Intersect position is (20,10).

®) Intersect position is (10, 20).

Qo0

Q1

InnerProd (Q1, Q2)

Calculates the inner product of two X, Y positions Q1 and Q2.

Parameters
Q1, Q2: position variable or a function that results in position
data

Result type
Numerical value

Examples
#P1=AsPoint(1,1)
#P2=AsPoint(2,2)
@a = InnerProd( #P1, #P2)

Example explanation
@a is set to a value of 4 (#P1.X * #P2.X + #P1.Y * #P2.Y).

ISect (L1, L2)

Calculates the intersecting point of line L1 and line L2.

Parameters
L1, L2: line variable or a function that results in line data

Result type
Position data (units: pixels)

Causes of Errors
An error occurs if L1 and L2 are parallel.

Examples
#Point[0
#Point[0
#Point[1
#Point[1
#Point[2
#Point[2
#Point[3].X = 20
#Point[3].Y = 10
#point = ISect(Line(#Point[0],#Point[1]), Line
_(#Point[2],#Point[3]))

=20

X

Y=0

X=0

.Y=10
X=0
Y=0
X

]
]
]
]
]
]
]
]

Example explanation
Intersecting position is (5,5).

Line (Q1, Q2)

Calculates the line between X, Y positions Q1 and Q2.

Parameters
Q1, Q2: position variable or a function that results in position
data

Result type
Line data

Causes of Errors
An error occurs if Q1 and Q2 are the same value.

Examples
Examples #Q1.X = 50
#Q1.Y =20
Examples #Q2.X = 20
#Q2.Y = 50

#line = Line(#Q1, #Q2)
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Example explanation
#line.T is set to a value of 45°, #line.RH to 49.497.

0 X
Q1
Q2
y
LineLs (N,Q[],P)

Calculates a line based on a group of X, Y positions Q[0] to
Q[N-1] using the least-squares method.

Parameters
¢ N: number of points
¢ Q[]: Position array
¢ P: Specify whether or not to use correction (0: no correction,
1: correction)

Result type
Line data

Causes of Errors

* An error occurs if the number of points N exceeds 10,000.

* An error occurs if there are fewer than 2 points N.

e An error occurs if the value of P is neither O nor 1.

* An error occurs if there are fewer elements in the Q[] array
than N.

* An error occurs if the function cannot find a line from the
group of points.

Examples
#L=LinelLs(6, #Q[], 1)
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LLAngle (L1, L2)

Calculates the angle (0° 6 < 180°) formed by lines L1 and
L2 where the angle is the sum of the absolute values of the
angles formed by L1 and L2 with a horizontal line
measured in the same direction (clockwise/anti-clockwise).
Parameters

L1, L2: line variable or a function that results in line data
Result type

Scalar numerical (units: degrees (°))
Examples

#Line[0].T = 60

#Line[0].RH = Sqrt(3)/2

#Line[1].T = 120

#Line[1].RH =0

#angle = LLAngle(#Line[0], #Line[1])
Example explanation

#ang is set to a value of 60(°).

L1
LLAngle (L1,L2)

L2

LnAngle (L)

Calculates the angle (-90° < 6 90°) formed by line L and a
horizontal line with the horizontal line being 0 degrees and
positive values calculated in the clockwise direction.
Parameters

L: line variable or a function that results in line data
Result type

Scalar numerical (units: degrees (°))

Examples
#line.T = 60
#line.RH = Sqrt(3)/ 2
#ang = LnAngle(#line)

Example explanation
#ang is set to a value of -30(°).

LnAngle(Q1,Q2)

0 X X
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LnDist (L, Q)

Calculates the perpendicular distance between line L and
X, Y position Q.
Parameters

e L:line variable or a function that results in line data
* Q: position variable or a function that results in position data

Result type
Numerical value (units: pixels)

Examples
#p0.X =0
#p0.Y =0
#line.T = 60
#line.RH =15
#distance = LnDist(#line, #p0)

Example explanation
#distance is set to a value of 1.5.

®  _-LnDis(LQ)

LnDistP (L, Q)

Calculates the signed perpendicular distance between line
L and X, Y position Q.

Parameters
¢ L: line variable or a function that results in line data
* Q: position variable or a function that results in position data

Result type
Numerical value (units: pixels)

Examples
#p0.X =0
#p0.Y =0
#line.T = 60
#line.RH =15
#distance = LnDistP(#line, #p0)

Example explanation
#distance is set to a value of -1.5.

LnDistXY (L, Q)

Calculates the intersecting point between the line L and
the perpendicular line from X, Y position Q.

Parameters
¢ L:line variable or a function that results in line data
* Q: position variable or a function that results in position data

Result type
Position data (units: pixels)

Examples
#P[0].X =10
#P[0].Y =10
#line. T = 45
#line.RH =5 Sqrt(2)
#pointXY = LnDistXY(#line, #P[0])

Example explanation
Intersect position is (5,5).

L

LnDistxY(L,Q)

MidLine (L1,L2,P)

Calculates two bisecting lines based on the intersection of
two straight lines L1 and L2.

Parameters
e |1, L2: line variable or a function that results in line data
e P: constant, numerical variable, or a function that results in a
numerical value
0: returns the line bisecting the angle between L1 and L2
1: Returns the line perpendicular to the line bisecting the
angle between L1 and L2 when 0 was specified.

Result type
Line data

Causes of Errors
e Anerror occurs if L1 and L2 are parallel.
e An error occurs if the value of P is neither 0 nor 1.

Examples
#Line[0].T = 60
#Line[0].RH = 10
#Line[1].T = 120
#Line[1].RH =0
#line = MidLine(#Line[0], #Line[1], 0) ... @
#line = MidLine(#Line[0], #Line[1], 1) ... @

’
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Example explanation
(@ 6= 90°, p = 5.7735 (10/N3).
®6=0°p=10.

L2 O X

__-----L(whenP =0)

MidXY (Q1, Q2)

Calculates the point Q halfway between X, Y positions Q1
and Q2.
Parameters

Q1, Q2: position variable or a function that results in position
data

Result type

Position data (units: pixels)
Examples

#P[0].X = 90

#P[0].Y = 20

#P[1].X = 10

#P[1].Y = 80

#p =MidXY(#P[0], #P[1])
Example explanation
#p is set to a value of (50, 50).

0 X

Q1

Q2
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MultiPtCalib (N,Q1[], Q2[], CALIB[])

Calculates calibration model (CALIB[]) from multiple pixel

X, Y positions (Q1[]) and world X, Y positions (Q2[]).

The CALIB[] model obtained from this function can be

used in ConvPixToWId and ConvWIdToPix as a parameter

for the following conversions.

e ConvPixToWld (Q, CALIB[]): converts X, Y position Q
from pixel coordinates (Q1 coordinates) to world
coordinates (Q2 coordinates).

e ConvWiIdToPix (Q, CALIB[]): converts X, Y position Q
from world coordinates (Q2 coordinates) to pixel
coordinates (Q1 coordinates)

Parameters

¢ N: number of points (1 - 16)

* Q1[]: position array (coordinates in a pixel coordinate
system)

e Q2[]: position array (coordinates in a world coordinate
system)

e CALIBJ]: scalar array variable with 28 elements (where the
calibration information is to be stored)

Result type
Numerical value (0 = success, -1 = fail)
The function returns -1 if it fails to find the calibration
information. (If the error conditions are met, the function ends
on an error and the result type cannot be confirmed.)
Causes of Errors
* An error occurs if the number of elements is outside the
range of 1to 16.
* An error occurs if there are fewer elements in the Q1[] array
than N.
* An error occurs if there are fewer elements in the Q2[] array
than N.
* An error occurs if CALIB[] has more or fewer than 28
elements.
Example 1
Single point calibration
@a = MultiPtCalib(1, #P1[], #P2[], #CALIB[])

P1[0]
°

P2[1]
o

Example 1 explanation
@a = 0 (success) or @a = -1 (fail)
This function creates the calibration model (#CALIB[]) based
on #P1 (pixel coordinates) being #P2 (world coordinates).

Used in this manner the function cannot change the axis direction.
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Example 2

Two-point calibration
@a = MultiPtCalib(2, #P1[], #P2[], #CALIBI])

P1[1]  P2[1]

P1[0]
P2[0]

Example 2 explanation
@a = 0 (success) or @a = -1 (fail)
This function creates the calibration model (#CALIBJ[]) based
on conversion (X/Y translation, rotation, and shrink & expand) of
vector #P1 (pixel coordinates) so that it correctly superimposes
on vector #P2 (world coordinates).

Used in this manner the function cannot change the axis direction.

Example 3
Three-point calibration

@a = MultiPtCalib(3, #P1[], #P2[], #CALIB[])
P2[1]
P1[1]

P2[2]
P1[2] P2[0]

P1[0]

Example 3 explanation
@a = 0 (success) or @a = -1 (fail)
This function creates the calibration model (#CALIBJ[]) based
on (X/Y translation, rotation, shrink & expand, aspect ratio, and
shearing) on axis #P1 (pixel coordinates) so that it
superimposes on axis #P2 (world coordinates).

Used in this manner the function can be used to change the axis
direction.

Example 4

Four-point calibration
@a = MultiPtCalib(4, #P1[], #P2[], #CALIBI])

P1[2] P2[1] P2[2]

P1[1]

P1[3]

P1[0] P2[0] P2[3]

Example 4 explanation
@a = 0 (success) or @a = -1 (fail)
This function creates the calibration model (#CALIB[]) based
on projection conversion of square #P1 (pixel coordinates) so
that it superimposes on the square #P2 (world coordinates) (eg
trapezoid correction).

Used in this manner the function can be used to change the axis
direction.
Example 5

Five-point calibration

@a = MultiPtCalib(#N, #P1[], #P2[], #CALIBI[])

P1[] P2[ ]

Example 5 explanation
@a = 0 (success) or @a = -1 (fail)
This function creates the calibration model (#CALIB[]) based
on projection conversion of multiple points #P1 (pixel
coordinates) so that they superimpose as closely as possible
(using the least-squares method) on the multiple points #P2
(world coordinates).

e Used in this manner the function can be used to change the
axis direction.
* Points need not exist on the same line.

This cannot be used to correct lens distortion.

OuterProd (Q1, Q2)

Calculates the outer product of two X, Y positions Q1 and
Q2.

Parameters
Q1, Q2: position variable or a function that results in position
data
Result type
Numerical value
Examples
#P1=AsPoint(1,1)
#P2=AsPoint(2,2)
@a = OuterProd(#P1, #P2)
Example explanation
@a is set to a value of 2 (#P1.X * #P2.Y + #P1.Y * #P2.X).
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Rotate (Q1,Q2,D,P) RotCenter (Q1,Q2,D)

Rotates X, Y position Q1 about center Q2 for D degrees Calculates the X, Y position rotation center when Q1 is
and scaled by P. rotated to Q2 by D degrees.

Parameters Parameters

Q1, Q2: position variable or a function that results in position
data

* Q1, Q2: position variable or a function that results in position
data

D: constant, numerical variable, or a function that results in a
numerical value in degrees (°).

D: constant, numerical variable, or a function that results in a
numerical value in degrees (°)

P: power. Constant, numerical variable, or a function that

Result type
results in a numerical value Position data

Resulf ‘type . ‘ Causes of Errors

Position data (units: pixels) ¢ An error occurs if Q1 and Q2 are the same value.
Examples e An error occurs if D is a multiple of 360 degrees (-360, 0,

#Q1.X =15 360, 720, ..., etc.).

#Q1.Y =15 Examples

#Q2.X =10

#Q2.Y =10

#P=RotCenter (#Q1, #Q2, 30)
#Q3 = Rotate(#Q1, #Q2, 90, 2)

Example explanation
Example explanation

This function calculates the rotation center when point Q1 is

rotated 30 degrees to point Q2.
Q3 is set to a value of (0, 20).
(0,0) Right hand axis system Right hand axis system
’ X o When D is positive o When D is negative
Q2 (rotation center) Rotation center
v
| / Q1 <
‘I Da \‘~. 01
Power P ! Q1 ) D Q2
' ‘.‘ (Before conversion) Q2
| “\ Rotation center
Y y
y

Q1 (After conversion)

Rotation center

Q1 D

Q2

X
0 | eft hand axis system

when D is positive

Reference

When using the right hand axis system and a positive angle the
rotation will be clockwise with the rotation center being nearer the
Y axis. When using the right hand axis system and a positive

angle the rotation will be clockwise with the rotation center being
nearer the Y axis.
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SubVector (Q1, Q2)

Calculates the difference between two X, Y positions Q1
and Q2.

Parameters
Q1, Q2: position variable or a function that results in position
data

Result type
Position data

Examples
#P1=AsPoint(1,1)
#P2=AsPoint(2,2)
#p = SubVector(#P1, #P2)
Example explanation
#p is set to a value of (1,1).

VMidLine (Q1, Q2)

Calculates the vertical line that bisects the line passing
through X, Y positions Q1 and Q2.
Parameters
Q1, Q2: position variable or a function that results in position
data
Result type
Line data
Causes of Errors
An error occurs if Q1 and Q2 are the same coordinates.

Examples
#P[0].X =10*Sqrt(3)
#P[0].Y =0
#P[1]X =0
#P[1].Y = 10

#| =VMidLine(#P[0], #P[1])
Example explanation
#1.T is set to -30°, #1.RH is set to 5.

0 - X

Q1

o VMidLine(Q1,Q2)

Calendar Functions

ShiftDay (P)

Adds or subtracts the number of days (P) to the current
month, date, year, and returns the day.
Parameters
P: constant, numerical variable, or a function that results in a
numerical value
Result type
Numerical value
Causes of Errors
An error occurs if the number of days P exceeds 9,999.
Examples
ShiftDay(-1)
Example explanation
Returns the day one day prior to the current date set.

ShiftMonth (P)

Adds or subtracts the number of days (P) to the current
month, date, year, and returns the month.
Parameters
P: constant, numerical variable, or a function that results in a
numerical value
Result type
Numerical value
Causes of Errors
An error occurs if the number of days P exceeds 9,999.
Examples
#month = ShiftMonth(10)
Example explanation
Returns the month 10 days after the current date.
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ShiftYear (P)

Adds or subtracts the number of days (P) to the current
month, date, year, and returns the month.

Parameters

P: constant, numerical variable, or a function that results in a
numerical value

Result type

Numerical value

Causes of Errors
An error occurs if the number of days P exceeds 9,999.

Examples
#year = ShiftYear(-365)

Example explanation
Returns the year 365 days prior to the current set date.
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BIT Functions

B_And (P1, P2)

Calculates the logical product of the BIT's of P1 and P2.

* The function converts P1 and P2 from a numerical value
to a 4-byte integer (32 BIT's) and returns the calculated
result as a numerical value.

¢ |f the value specified exceeds the maximum for an
unsigned 4-byte integer, the lower 4-bytes are used and
all bits above that are ignored.

Parameters
P1, P2: constant, numerical variable, or function that returns a
numerical value

Result type
Numerical value

Examples

@p1=10.1

@p2 =3.14

@p3 = B_And(@p1, @p2) ... D
Example explanation

@p3 is set to a value of 2.

B_Not (P)

Calculates the logical inverse of the BIT's of P.

* The function converts P from a numerical value to a 4-
byte integer (32 BIT's) and returns the calculated result
as a numerical value.

* If the value specified exceeds the maximum for an
unsigned 4-byte integer, the lower 4-bytes are used and
all bits above that are ignored.

Parameters
P: constant, numerical variable, or a function that results in a
numerical value
Result type
Numerical value
Examples
@p1 =101
@p2 = B_And(B_Not(@p1), 15)
Example explanation
@p2 is set to a value of 5.
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B_Or (P1, P2)

Calculates the logical sum of the BIT's of P1 and P2.

¢ The function converts P1 and P2 from a numerical value
to a 4-byte integer (32 BIT's) and returns the calculated
result as a numerical value.

¢ |f the value specified exceeds the maximum for an
unsigned 4-byte integer, the lower 4-bytes are used and
all bits above that are ignored.

Parameters
P1, P2: constant, numerical variable, or function that returns a
numerical value

Result type
Numerical value

Examples

@p1 = 10.1

@p2=3.14

@p3 = B_Or (@p1, @p2)
Example explanation

@p3 is set to a value of 11.

B_XOr (P1, P2)

Calculates the exclusive logical OR of the BIT's of P1 and

P2.

¢ The function converts P1 and P2 from a numerical value
to a 4-byte integer (32 BIT's) and returns the calculated
result as a numerical value.

¢ |f the value specified exceeds the maximum for an
unsigned 4-byte integer, the lower 4-bytes are used and
all bits above that are ignored.

Parameters
P1, P2: constant, numerical variable, or function that returns a
numerical value

Result type

Numerical value

Examples
@p1 = 10.1
@p2 =3.14
@p3 = B_XOr (@p1, @p2)
Example explanation
@p3 is set to a value of 9.

Bind (PO, P1, P2, P3, P4, P5, P6, P7)

Binds the bits from PO to P7 into an 8-bit value (PO: MSB,
P7: LSB).
Parameters
PO - P7: constant, numerical variable, or function that returns a
numerical value
Result type
Numerical value
Causes of Errors
An error occurs if the value of PO to P7 is neither a O nor a 1.
Examples
@p3 = Bind(0,1,0,1,0,1,0,1)

Example explanation
@p3 is set to a value of 85.
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Image Operation

Image operation creates and stores a resultant image in a |mage Operation Flow
user specified image variable. This image is the result of a

process or calculation being performed on a single source This example will follow pattern 2 in the chart "Processing
image or across multiple source images. patterns that use image operation units".

This section explains the types of processing that can be Source image 1 Source image 2

used in an image operation unit, and the flow used to (image captured with camera 1) (image captured with camera 2)

combine two images. &Cam1img &Cam2img

* Both source images 1 and 2 used in an image operation must
be of the same type (resolution).

* The image variable used to store the resultant image must be
the same type (resolution) as image variables used by both

source images 1 or 2. | Color extraction | | Color extraction |
| l
Z . | Image enhancement | | Image enhancement |
Image Combinations
. C i
| Conversion | | (positigr?\;eéisdg?ment)

Processing options using multiple images

. Available, X: Not Available

Combination  Processing images  Conversion  Operation  Image array

Source 1 Source 2  Source 1/2 type operation
1 1 0 O/x X X
Image operation
2 ! ! ©/o © X (Operation: Difference between source
3 n 0 O/x o1 X images 1 & 2 - extracting defect only)
4 n 1 0/0 0*? 03
5 n n 0/0 0*? 03
*1 Any operation other than Subtract and AbsoluteDifference may .
be used.
*2 Only the Subtract and AbsoluteDifference operations may be
used. ] - )
*8 Image array operation must be used otherwise an error will Resultant image (output to image variable)
occur.

The number of images "n" can be set from 2 - 32.

* A settings error will occur if [None] is selected for the operation
type of patterns 2 - 5.

* |f the captured image size from any camera exceeds 26214400
pixels, it is not possible to use an image array.
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Functional Explanation of
Conversions

Conversions apply parametric image processing, such as
image composition and correction, to color extracted and
or image enhanced images.

The screens shots shown in these explanations are from the Edit
Unit menu.

(1) Add

Adds the specified parameter (grayscale level) to every
pixel in the source image.

Parsnctr
Conversion Count

Parameter
64 -
—_—
FREE bo_pj. 22
200( 50 {150 255(114|214
4580 | 65 109(144|129

Forces pixel values
0 |215]100| greater than 255 to 255 | 64 255|164

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

(2) Subtract

Subtracts the specified parameter (grayscale level) from
every pixel in the source image.

Paraneter
Conversion Count

Parameter
64

—_—
200| 50 | 150 136 0 |86
45|80 | 65 - 0|16 1

Forces pixel values
0 [215[100 less than 0 to O 0 |151| 36

Parameter

Specify a value for the conversion (0 to 255).

Conversion Count
Choose to execute (1) or not to execute (0) the conversion.

(3) AbsoluteDifference

Subtracts the specified parameter (grayscale level) from every
pixel in the source image and outputs the absolute result.

AbsoluteDifference

Paramotor
Conversion Count

Parameter
64
—_—
200| 50 |150 136( 14 | 86
45180 | 65 19116 | 1

Outputs values less than
0 |215100| 0 as an absolute value | 64 [151| 36

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count
Choose to execute (1) or not to execute (0) the conversion.
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(4) Multiply

Multiplies every pixel in the source image by the specified
parameter (grayscale level).

Parameter 001. 000
Conversion Count S

Parameter
2.000 -

EREW 09.04. 27

200( 50 |150 255|100(255

45|80 | 65 - 90 (160|130
Forces pixel values

greater than 255 to 255 | 0 |255|200

0 |215(10

o

Parameter

Specify a value for the conversion (0 to 255).

* 0.000 Parameter < 1.000: darkens the pixel.

e 1.000 <Parameter 255.000: brightens the pixel.

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.
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(5) Rotate, Translate

Rotate the image about a set of co-ordinates and shift it in
the X and Y direction (translation). Interpolation can be
used for improving image quality / processing speed.

Rotate / Translate

Rotation Setting

Center X 0000.00
Y 0000.00

Angle 000. 00

Translation
Shift X 0o0o. ooo
0o0o. o000

Shift ¥
Use Interpolation
Conversion Count S

Rotation center

X: 100,000

Y: 100,000
Rotation angle: 300.000
Translation

X:000.000

Y: 150.000

Rotation center

Specify the X, Y rotation center.
e X:-16383 to 16383

* Y:-16383 to 16383

Rotation angle
Specify the angle of rotation from 0.000 to 359.999.

Translation

Specify the X and Y shift (in pixels).
 Shift X: -9600.000 to 9600.000
e Shift Y: -7200.000 to 7200.000
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Use interpolation

Choose whether to use interpolation.
¢ ON: Use interpolation.

¢ OFF: Do not use interpolation.

Conversion Count
Choose to execute (1) or not to execute (0) the conversion.

(8) Zoom

Enlarge or shrink the image about an X Y center point and
XY zoom ratio.

X
Zoom Ratio X
'
Zoom Center X
'

Conversion Count

Zoom

Cancel

Zoom ratio X: 100%
Zoom ratio Y: 150%
Zoom center
X:256.000
Y: 240.000

Zoom ratio X

Specify the zoom ratio in the X direction from 16 to 2500 %.

Zoom ratio Y

Specify the zoom ratio in the Y direction from 16 to 2500 %.

Zoom Center

Specify X, Y zoom center.

¢ X:-9600.000 to 9600.000
* Y:-7200.000 to 7200.000

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

(7) Trapezoid Correct

Correct the trapezoidal distortion of an image based on
matching up four specified points before and after.

Trapezoid Correct

NOTE: Please specify 4 points
clockwise from top-left in the
case of [User set].

Shape Before Adjust
None v | Edit

Shape After Adjust

| None v | Eit ]

Use Interpolation
Conversion Count

Shape After Adjust: rectangle

Shape Before Adjust: square

Shape before adjustment

Specify the shape / points before correction.

¢ None: No shape.

¢ User Set: Manually select the four points to correct from
in a clockwise fashion (starting at what should be the
upper left). Refer to "Drawing a Polygon" (Page 3-24) for
more details on this setting method.

Shape after adjustment

Specify the matching shape / points after correction.

¢ None: No target

¢ User Set: Manually select the four points for the
correction to adjust to in a clockwise fashion (starting at
what should be the upper left). Refer to "Drawing a
Polygon" (Page 3-24) for more details on this setting
method.

* Rectangle: Set the target area as a rectangle. The first
point being the upper left corner of the rectangle.

Use interpolation

Choose whether to use interpolation.
¢ ON: Use interpolation.

¢ OFF: Do not use interpolation.
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Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

¢ This adjustment may not be able to completely correct severely
warped images.

» |fthe shape is defined in the opposite order for either image the
resultant image will be inverted.

(8) Pixel Value Conversion

Replace pixel values with a specified value for pixels that
fall within or beyond a user-specified range.

Target Pixel
o
in
Range
Within the Linits |
Pixel Yalues After Conversion

Conversion Count S

ABWE 00 2 24

Max pixel value: 150

200/ 50 |150 Min pixel value: 70 200/ 50 |255
45|80 | 65 C_onversion range: within_ limits 45 |255| 65
Pixel value after conversion: 255
0 (215(100 0 |215|255
Target Pixel

* Max: Specify the upper value (grayscale level) of the
range (0 to 255).

* Min: Specify the lower value (grayscale level) of the
range (0 to 255).

* Range: Choose whether to convert the pixels that fall
within or outside of the range.

Pixel value after conversion
Specify the value (grayscale level) to use after the
conversion (0 to 255).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.
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(9) Blob

The blob filter produces a monochrome image (binary
image), after filling holes and removing border noises. The
filter converts the pixels in the image to the specified
detection and background colors.

Detect White h 4
Gt
Fill hols

Active Border OFF v
| Filter Setting |

Detect. Order
Start fngle

[ Pixel Values After Conversion |

Conversion Count S

Fill holes
OFF — ON
—

Holes in primary target
are filled

Count
30 -1

Blobs from inside and
beyond are removed

Area filter
low limit
100 — 2000

Y

White blobs (bearings)
smaller than lower limit
are removed

Detect

Specify the color of pixels (black/white) to be detected in
the binary (monochrome) image.

¢ White: Set white blobs to be the target of detection.

¢ Black: Set black blobs to be the target of detection.
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Count

Specify the maximum number of blobs to be detected from
110 9999. The number of blobs cannot exceed the
[Maximum Count] value.

Fill holes

Specify whether to fill the inside of blobs with the color
specified in [Detect].

If the inside of a blob contains an area different in color to
the [Detect] color, the area, center of gravity, or roundness
referenced by the blob filter may be affected. In order to
prevent this, the inside of blobs can be filled using the
[Detect] color as follows.

Fill holes: OFF Fill holes: ON

¢ OFF: Do not fill the inside of blobs.
¢ ON: Fill the inside of blobs.

Active Border

Specify whether to detect blobs located on the border of

the inspection region.

* OFF: Detect blobs located on the border of the
inspection region.

* ON: Exclude blobs located on the border of the
inspection region from detection.

The active border ON/OFF setting can only be specified if the
inspection region is a rectangle and no mask or image regions
have been set. If any other inspection region is selected, the
active border will be processed as if set to OFF.

Filter Setting

Specify whether to enable or disable each filter and

change the maximum and minimum values for it.

* Area: This filter ignores blobs that are larger than the
specified maximum value or smaller than the specified
minimum value (Area filter).

¢ Roundness: This filter ignores blobs that have
roundness values higher than the specified maximum
value (their shapes are closer to a perfect circle) or the
blobs that have roundness values lower than the
specified minimum value (Roundness filter).

* Min Bounding Box Width: This filter ignores blobs that
have minimum bounding box width values higher than
the specified maximum value or the blobs that have
values lower than the specified minimum value (Min
bounding box width filter).

* Aspect Ratio: This filter ignores blobs that have aspect
ratios higher than the specified maximum value (thin-
shaped blobs) or the blobs that have aspect ratios lower
than the specified minimum value (Aspect ratio filter).

¢ Major Axis: This filter ignores blobs that have major axis
values higher than the specified maximum value or the
blobs that have major axis values lower than the
specified minimum value (Major axis filter).

¢ Axes Ratio: This filter ignores blobs that have axes
ratios higher than the specified maximum value (thin-
shaped blobs) or the blobs that have axes ratios lower
than the specified minimum value (Axes ratio filter).

Each filter enabled adds to the total processing time.

Primary target

¢ This specifies which blobs are to be converted.

- All: Converts all blobs detected from all primary targets.

- Specified: Converts only specified blob number (0 to
9998). Conversion is only done on the blob specified
here.

e Order: Select the blob numbering order. The following
12 sorting methods are available for assigning numbers
to blobs.

- Y>X:Ascend: Sorts blobs in ascending Y order. When
Y values are the same, reorders in ascending X order.

- X>Y:Ascend: Sorts blobs in ascending X order. When
X values are the same, reorders in ascending Y order.

- X:Ascend: Sorts blobs in ascending X order.

- X:Descend: Sorts blobs in descending X order.

- Y:Ascend: Sorts blobs in ascending Y order.

- Y:Descend: Sorts defects in descending Y order.

- Area:Ascend: Sorts blobs from smallest area to largest.

- Area:Descend: Sorts blobs from largest area to
smallest.
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- Round.:Asc.: Sorts blobs from lowest roundness value (10) NOT
to highest.

- Round.:Desc.: Sorts blobs from highest roundness Inverts (grayscale level) every pixel in the source image.
value to lowest.

- Clockwise: Sorts blobs clockwise from the start angle.

- Counter CW: Sorts blobs counter-clockwise from the
start angle.

» Start Angle: Specify the start angle to begin assigning
numbers to blobs when [Detect. Order] is set to
[Clockwise] or [Counter CW]

* This setting is ignored when [Detect. Order] is not [Clockwise]
or [Counter CW].
» Targets cannot be specified if [Primary Target] is set to [All].

Conversion Count S

200( 50 |150 55 |205(105
Pixel value after conversion 45 | 80 | 65 | Results in same value as [, 1o T o0
. subtracting input pixel
» Detected color: Specify the value (grayscale level) for o0 |215]100| values from 255. o | 40 150
the target pixels after filtering (O to 255).
. . ) . [bit [7]6]5]4][3]2]1]0]
* Background color: Specify the value (grayscale level) Input pixel values: 100 = Tol1[1]olo[ 1[0 0]
for the background pixels after filtering (0 to 255). s A [ ) 2 i
|
Resultantpixelvalue:155| [1{olo[1[1]0[1]1]
Conversion Count
Choose to execute (1) or not to execute (0) the conversion. Conversion Count

Choose to execute (1) or not to execute (0) the conversion.
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(11) AND (12) OR

Performs a logical AND function on the BIT's of every pixel Performs a logical OR function on the BIT's of every pixel
in the source image and the BIT's of the value specified in in the source image and the BIT's of the value specified in
[Parameter]. [Parameter].

Conversion Count

Paramotor
Conversion Count

Parameter
192 Parameter
63
—_—
200| 50 |150 192 0 |128
45|80 65 The BIT's in 192 are used 0 l64l6a 200! 50 | 150 o |192] 64
fo create a thresholded 75 |30 o5 | The BIT's in 63 are used to 1T
0 [215/100| image with set values. 0 |192| 64 create a thresholded image
0 [215/100| with set values. 192| 0 |128

[bit [7[6]5]4][3]2]1]0
Parameter: 192
I 1[1]ofolofo]o]0]

[bit [7[6]5]4]3]2]1]0]
Parameter: 63
Inout pixel values: 100 [bit [7[6[5[4[3][2][1]0] [ fofo[1[1[1]1]1]1]
PP ' L_lof1]1[olo[1]o[0] . (B 7 [6 52 [3]2[7]0]
i AND Input pixel values: 100 57111 0]0[1]0]0]
Resultant pixel value: 64 [ bt |7|6|5|4|3|2|1|0|v m
2" [__Tof1]ofofofo]o]0] bit [7]6]5]4]3[2[1]0
Resultant pixel value: 127 RENEIEIEIERERE]
Parameter
Specify a value for the conversion (0 to 255). Parameter

Specify a value for the conversion (0 to 255).
Conversion Count

Choose to execute (1) or not to execute (0) the conversion. Conversion Count
Choose to execute (1) or not to execute (0) the conversion.

(13) XOR

Performs a logical XOR function on the BIT's of every pixel
in the source image and the BIT's of the value specified in
[Parameter]. Applying XOR against 255 inverts the pixel
value.

Paramotor
Conversion Count

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count
Choose to execute (1) or not to execute (0) the conversion.
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(14) NAND

Performs a logical NAND function on the BIT's of every
pixel in the source image and the BIT's of the value
specified in [Parameter].

Paranetor
Conversion Count [:::::::::::::]

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

(15) NOR

Performs a logical NOR function on the BIT's of every pixel
in the source image and the BIT's of the value specified in
[Parameter].

Parameter

Conversion Count [:::::::::::::]

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

(16) XNOR

Performs a logical XNOR function on the BIT's of every
pixel in the source image and the BIT's of the value
specified in [Parameter]. Applying XNOR against 0 inverts
the pixel value.

Conversion Count [:::::::::::::]

Parameter

Parameter
Specify a value for the conversion (0 to 255).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.
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(17) Right Bit Shift

Shifts each pixel in the source image to the right by the
number of bits specified by [Value]. This darkens the
image. Each bit-wise shift halves the image brightness (or,
darkens it by two times).

Right Bit Shift

poranetor [
Conversion Count [:::::::::::::]

bit [7]6]5[4][3][2]1]0]
[o[1]1]o]o[1]0]0]

Input pixel values: 100

Right
bit shift

bit [7]6]5[4[3][2]1]0]
[oJo[1]1]o[0[1]0]

Resultant pixel value: 50

Parameter
Specify the number of bits to shift (0 to 8).

Conversion Count
Choose to execute (1) or not to execute (0) the conversion.
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(18) Left Bit Shift

Shifts the BIT's of every pixel in the image to the left by the
number of bits specified in [Parameter]. This lightens the
image, and with each shift the image brightness is
doubled.

Left Bit Shift

paracter 1]
Conversion Count

FRW o%.0f. 22

. bit |7]6[5[4|3|2]|1]|0
Input pixel values: 100 I I0I1I1I0I0I1I0I0I

Left
bit shift

bit [7[6[5]|4|3|2|1]|0
Resultant pixel value: 200 I ! I1I1I0I0I1I0I0I0I(

Parameter
Specify the number of bits to shift (0 to 8).

Conversion Count

Choose to execute (1) or not to execute (0) the conversion.

Functional Explanation of
Operations

Operations are used to decide how to combine images
together.

(1) Add

Adds the corresponding pixels of the source images
together.

Compared to the source image, the results of adding dark pixel
values is unnoticeable (2 + 2 = 4), but bright pixel values result
in brighter images (127 + 128 = 255).

Source image 1 Source image 2

IKEYENCE

N/

Forces pixel
values greater
than 255 to 255

( -t

Resultant image

(2) Subtract

Subtracts the corresponding pixels of source image 2 from
those in source image 1. Because resulting values that are
less than 0 are considered to be 0, this produces different
results depending on the order the images are input.

Source image 1 Source image 2

FIKEYENCE

Forces pixel values
less than 0 to O

Resultant image
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Source image 1 Source image 2

FKEYENCE

N/

Forces pixel values
lessthan 0 to O

Resultant image

(3) AbsoluteDifference
Subtracts the corresponding pixels of source image 2 from
those in source image 1 and outputs the absolute result.

Source image 1 Source image 2

IKEYENCE

Outputs values less
than 0 as an absolute
value

Resultant image

10-68

(4) Average
Takes the average of the corresponding pixels of the
source images.

Source image 1 Source image 2

IKEYENCE

N/

Resultant image

(5) Multiply (normalize)

Multiply the corresponding pixels of source 1 and source
2, then divide by 256. Dividing by 256 eliminates the
problem of grayscale saturation at 255 after the operation.

Source image 1 Source image 2

IKEYENCE

N/

Resultant image



Image Operation

(6) Multiply
Multiplies the corresponding pixels of the source images
together.

Source image 1 Source image 2

KEYENCE

N/

Resultant image

(8) Min
Takes the minimum (darker) of the corresponding pixels of

the source images together.

Source image 1 Source image 2

KEYENCE

N/

Resultant image

(7) Max
Takes the maximum (brighter) of the corresponding pixels
of the source images.

Source image 1 Source image 2

KEYENCE

N/

( -t

Resultant image

(9) AND
Performs a logical AND function on the BIT's for the
corresponding pixels of the source images.

Source image 1 Source image 2

KEYENCE

N/

Resultant image

10-69

xipuaddy



Image Operation

(10) OR (12) NAND
Performs a logical OR function on the BIT's for the Performs a logical NAND function on the BIT's for the
corresponding pixels of the source images. corresponding pixels of the source images.

Source image 1 Source image 2 Source image 1 Source image 2

IKEYENCE IKEYENCE

N/ N/

< -t

Resultant image Resultant image
If the operation uses only image array variables for source 1, the
(11) XOR P yimage array

operation is performed on a pair of images.

Performs a logical XOR function on the BIT's for the

corresponding pixels of the source images.

(13) NOR

Source image 1 Source image 2

Performs a logical NOR function on the BIT's for the
corresponding pixels of the source images.

'(EYE N EE Source image 1 Source image 2

KEYENCE

N/

Resultant image

Resultant image

If the operation uses only image array variables for source 1, the
operation is performed on a pair of images.
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(14) XNOR

Performs a logical XNOR function on the BIT's for the
corresponding pixels of the source images.

Source image 1 Source image 2

KEYENCE

N/

Resultant image

If the operation uses only image array variables for source 1, the
operation is performed on a pair of images.
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Troubleshooting

Symptom

Cause

Corrective Action

The controller does not power-up.

The power cable is not connected
properly.

Connect the power cable properly.

The monitor screen is blank.

The power used is outside of the
specified range.

Supply power within the specified range (Page 4-21).

The monitor cable is not connected.

Connect the monitor cable properly (Page 4-21).

A signal is not being received from the
controller.

Turn on the controller. (Page 4-21).
The monitor is not adjusted properly.

Adjust the brightness and the color of
the monitor.

Only camera images are blank/abnormal (fuzzy,
blurry, out of focus, blank).

The lens focus or aperture is not
adjusted.

Adjust the focus or the aperture of the
lens (Page 4-32).

The shutter speed is not correct for the speed of the
target.

Set the shutter speed properly
(Page 7-9).

The lens or part of the CCD is dirty.

Clean with an air duster.

Do not use anything that will scratch or chemically
damage the CCD.

The camera cable is not connected
properly.

e Turn off the controller, and then connect the camera
cable (Page 4-21).

e Make sure to use the proper camera cable for the
controller / camera being used.

The lens cap is on.

Remove the lens cap.

The lens aperture is closed too far.

Adjust the aperture to allow more light into the camera
(Page 4-32).

The camera cable is broken.

Check to refer to if the lock ring on the cable
connector is over-tightened, if the cable is under
stress, or there are no other problems (kinks, breaks
etc) with the camera cable.

Cannot operate the handheld controller.

The handheld controller is not
connected properly.

Connect the handheld controller properly.

Communication failure.

The communication cable is not
connected properly.

Check the cable type and connect the communication
cable correctly.

The proper communication cable is not
being used.

Check the cable type and connect the communication
cable correctly.

The communication settings on the
Controller / PLC / PC are not configured
properly.

Change the communication settings (IP address,
network settings, baud rate etc) of the controller / PLC
/ PC.

A voltage potential difference exists
between the SG (signal - ground) on the
controller and the other device being
communicated with.

If a different power supply unit is being used for the
controller and the other device, check that the frame
ground on both units is grounded properly.

Results and measured values are not
being output.

The output circuit is not connected
properly.

e Connect the output circuit properly referring to the
output circuit diagram.

e Use the I/O Monitor & Diagnostics feature (Page 5-
41) to check the signal terminal assignments and |/
O status.

The controller is not in RUN mode.

Switch the controller to RUN mode either through the
Function menu or with the slide switch on the
handheld controller (Page 5-2).

The TEST terminal is ON.

e Turn OFF the %Test terminal.

e Use the I/0O Monitor & Diagnostics feature (Page 5-
41) to check the signal terminal assignments and I/
O status.
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Symptom

Cause

Corrective Action

Trigger inputs not recognized.

The trigger input signal is not connected
properly.

e Connect the input circuit properly referring to the
circuit diagram.

Use the 1/O Monitor & Diagnostics feature (Page 5-
41) to check the signal terminal assignments and I/
O status.

The EXT terminal is ON.

Turn OFF the %EXxt terminal.

Use the 1/O Monitor & Diagnostics feature (Page 5-
41) to check the signal terminal assignments and I/
O status.

The screen is not being updated.

The image display is set to show image
archive or registered images.

Choose a screen that has an image display set for
showing camera images.

Screen updates and the handheld
controller operations show slow
response.

XG Vision Editor or XG Vision Terminal
are connected and using the remote
connection function.

This is normal behavior as the screen display is
transmitted to the PC Programs.

As separate processors are used for inspections and
the control of the screen so processing performance
is not affected.

Inspections are being performed but
the display results are not updating.

The focus is on a image display
showing images from the image
archive.

Move the focus to an image display set for showing
camera images.

The desired items do not appear on the
function menu (Page 5-4).

The function menu has been restricted
for the logged in user.

Use [Change Login User] (Page 5-43) on the function
menu to change the login user to an account with the
desired access privileges (Example: Administrator).

The system settings file is an older
version.

From the Offline mode select [System Information]
(Page 7-53) in the System Configuration menu, and
make sure the systems settings are the latest version
by checking the [Version Information] section.

A long time is required for inspections in
Retest mode (Online).

Online retest mode uses the screen
display processor for image processing,
and therefore takes longer to complete.

Consider performing retesting in Retest mode
(Offline).
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Error Messages

Errors that occur within the controller can either be hardware, (camera connection errors, etc.), or software related (illegal settings,
etc.). When an error occurs at the controller, the error is detected when the system variable %ErrorO (or %Error1) is turned ON (1).
This section explains the errors, causes and corrective actions associated with each system variable.

The assigned relationship between each error and the system variable can be changed in the settings. As necessary, it is also possible to
output the error cause No. as %ErrorOCode or %Error1Code. For more details, refer to "Controller System Settings" in the XG VisionEditor
Reference Manual.

Error Messages Assigned to System Variable %Error0.

The errors messages below are assigned to %Error0 by default.
The errors assigned to %Error0 can be removed or switched to %Error1 as desired.

Error Message Cause Corrective Action Error
Code
Inspection settings are The camera connected does not match  Confirm the camera type connected matches the
referring to an unconnected the camera specified in the camera settings.
camera. settings for the program. (Example: a 2-
megapixel camera is connected when
the settings refer to a 320,000-pixel
camera.) 16
The capture unit specifies a camera that Turn off the controller and connect the specified
is not connected. (Example: no camera camera.
is connected on port 2 but Camera?2 is
specified in capture unit U0O001.)
Camera (1 to 4) has been An error occurred in the connection with e Turn on the controller and make sure the camera
disconnected. the camera. has not been disconnected.
Turn off the controller and * Make sure the camera is properly connected.
check the camera connection. e Turn on the controller and make sure the camera
has not been disconnected. 17
The camera is being used beyond its e Check the ambient temperature.
ratings. (Example: the ambient e Use a camera cable that supports the camera.
temperature of the camera is beyond the
specification, or a non-supported
camera cable is being used.)
The camera is not supported. The controller does not support the * Confirm the model of the connected camera.
Turn off the controller and connected camera. (Example: an XG- e Specify the correct connected camera in the 18
check the camera model. 200C cannot be used with the XG-7002 camera settings.
controller.)
Unable to load previously The program file that corresponds to the e Before powering up the controller, make sure
selected program. program specified in the startup settings the program file that corresponds to this
under system settings does not exist. program number exists on the SD card.
The last saved program that ¢ Change the program number to a working
corresponds to the program (or the program. 3
program selected from the handheld
controller) does not exist.
The program file for the specified Change the program number to a working
program could not be found when program.
changing or reloading programs.
Program memory or image Program memory or image memory is e Change the program to a different working
memory is full. full. program.
The program being loaded exceeds the ¢ Correct the program in XG VisionEditor so it 33
available program memory or image does not exceed the available program or
memory. image memory.
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. . Error
Error Message Cause Corrective Action
Code
Incorrect program version. The program loaded at startup is an e Change the program to a different working
incompatible version. program.
The program being loaded is an * Use XG VisionEditor to create a compatible 34
incompatible version. version of the program.
Unable to load program due to  The program loaded at startup has a e Change the program to a different working
checksum errors. checksum error. program. 35

The program being loaded has a

checksum error.

* Use XG VisionEditor to recreate the program.

Unable to load program due to The program loaded at startup is

damaged file. damaged.

The program being loaded is damaged.

e Change the program to a different working

program. 36
e Use XG VisionEditor to recreate the program.

Unable to load system The system settings file used at startup
settings. cannot be found on SD Card 1.

Before powering up the controller, make sure the
system settings file exists on the SD card.

The system settings loaded at startup is
from a incompatible version.

e Use a different system settings file.
* Use XG VisionEditor to create a compatible

) . . 40
The system settings file has a checksum  Version of the system settings file.
error.
The system settings file is startup is
damaged.
Unable to load global Could not find the global variables file.  Make sure the global variables file exists on the SD
variables. card.
The global variables file exceeds the e Use a different global variables file.
available resource memory. e Change the global variables in XG VisionEditor
so they do not exceed the available resource
memory.
41
The global variables file is from an ¢ Use a different global variables file.
incompatible version. e Use XG VisionEditor to create a compatible
version of the global variables file.
The global variables file has a checksum e Use a different global variables file.
error. e Use XG VisionEditor to recreate the global
The global variables file is damaged. variables file.
A unit error has occurred. An error occurred with a unit specified in ~ Review the settings of the unit where the error has
the total error setting in the program occurred. 48
(system variable %UnitError changed to 1).
Please insert SD Card 1. No SD card in SD card slot 1. Properly insert an SD card into the SD1 slot.
An unsupported SD card is being used. The functionality and performance when using 64
commercially available (non-industrial rated) SD
cards is not guaranteed
Failed to access SD Card 1. A problem occurred while trying to ® Run the [Check] utility on SD Card 1.
access SD Card 1. SD Card 1 could be e The SD Card check utility can be found in the
faulty. [View Files] menu. (Note, this will erase all
The controller could not recognize the contents on SD Card 1.)
format of SD Card 1. ¢ |f the problem cannot be resolved by any of
these remedies, the SD card may be damaged. 65
An unsupported SD card is being used. The functionality and performance when using
commercially available (non-industrial rated) SD
cards is not guaranteed
The destination file is set to read-only. Disable the read-only setting on the destination
file, or delete it.
SD Card 1 is full. There is not enough free space on SD Make space available by deleting or moving 69
Card 1. unnecessary files.
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. . Error
Error Message Cause Corrective Action
Code
SD Card 1 is write-protected.  The write-protection switch on SD Card 1 Disable the write-protection switch on SD Card 1. 70
is enabled.
Cannot find SD Card 1. Please SD Card 1 was removed while the power Do not remove SD Card 1 while the power is ON.
check SD Card 1 and keep was ON. To check the SD Card for errors and broken files 71
inserted at all times while the run the [Check] function in the [View Files] menu.
controller is ON.
Please insert SD Card 2. No SD card in SD2 slot. Properly insert an SD card into the SD2 slot.
Run the [Stop SD2 Operation], thenre-  If the SD card is already inserted, remove it first,
insert the SD card into SD card and then insert it again. 80
An unsupported SD card is being used. The functionality and performance when using
commercially available (non-industrial rated) SD
cards is not guaranteed
Failed to access SD Card 2. A problem occurred while trying to e Run the [Check] utility on SD Card 2.
access SD Card 2. SD Card 2 could be e If the error persists, format the SD Card. (Note,
faulty. this will erase all contents on SD Card 2.)
The controller could not recognize the  ® If the problem cannot be resolved by any of
format of SD Card 2. these remedies, the SD card may be damaged.
81
An unsupported SD card is being used. The functionality and performance when using
commercially available (non-industrial rated) SD
cards is not guaranteed
The destination file is set to read-only. Disable the read-only setting on the destination
file, or delete it.
SD Card 2 is full. There is not enough free space on SD Make space available by deleting or moving 85
Card 2. unnecessary files.
SD Card 2 is write-protected.  The write-protection switch on SD Card 2 Disable the write-protection switch on SD Card 2. 86
is enabled.
PC program communication A communication error occurred in either  Make sure the Ethernet cable or USB cable is
has failed. the Ethernet or USB connection when connected to the controller and the PC.
outputting data to the PC program * Make sure there are no problems (kinks, breaks
specified as the destination for a data etc) with the Ethernet or USB cable.
output unit, image output unit, or as the e Check the Ethernet cable type (cross, straight). 97
output location for the image archive. e Check whether the PC at the other end of the
connection is ready to transmit/receive data.
* Check that the correct PC program is running on
the PC and that the PC is connected to the
controller.
PLC-Link communication has An error occurred in the connection with e Check the connection with the PLC and the
failed. the PLC when the [PLC-Link (RS-232C)] settings of the PLC.
or [PLC-Link (Ethernet)] function was e |f PLC link is not used, change communication
enabled. mode to [Disable]. 112
¢ |f the error message displayed after a trigger
input, check that the data memory destination
specified is in the range that meets the PLC
format.
Ethernet cable is not An error occurred with the LAN cable * Make sure the LAN cable is connected to the
connected. when using Ethernet as the destination controller and the PC.
for a data output unit. e Make sure the LAN cable is not disconnected. 144

e Check the LAN cable type (cross, straight).
e Make sure the orange LED indicator
(connection) of the Ethernet connector is lit.
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Error Message

Cause

Error

Corrective Action Code

Ethernet communication has
failed.

An error occurred in the Ethernet
connection when using Ethernet as the
destination for a data output unit.

e Check whether the PC / PLC at the other end of
the connection is ready to transmit/receive data.

e Check that the communication software for 145
Ethernet is running on the PC / PLC and that the
PC / PLC is connected with the controller.

An Ethernet communication
time out error has occurred.

Ethernet communication has been down
for 10 or more seconds when using
Ethernet as the destination for a data

output unit.

e Check whether the PC / PLC at the other end of
the connection is ready to transmit/receive data.

e Check that the communication software for 146
Ethernet is running on the PC / PLC and that the
PC / PLC is connected with the controller.

An RS-232C communication
time out error has occurred.

RS-232C communication has been down
for 60 or more seconds when using RS-
232C as the destination for a data output

unit.

e Make sure flow control is not set to [Enable] in
the RS-232C settings.

e Make sure hardware flow control is not enabled 162
on the PC / PLC.

e Make sure the serial cable is not disconnected.

CC-Link communication has
failed.

An error has occured while starting

communication or during

communication, and communication

cannot be performed correctly.

e Check whether the CC-Link cable is connected
correctly.

e Check whether the terminating resistor is
attached properly.

* Make sure the cable complies with the specified
standards.

e Check whether the baud rate is set correctly
according to the cable length specifications.

* Make sure the settings on the master side have
not been changed during the communication
session.

* Check whether the controller and master were
restarted after updating the communication
settings.

177

CC-Link module (CA-NCL10E)
disconnected.

The CC-Link module is not recognized
and the controller cannot use CC-Link

communication.

* Make sure the CC-Link module is attached
correctly.
e Make sure the CC-Link module is not damaged. 181
¢ Do not disconnect the CC-Link module while the
controller and module are powered on.

[llumination expansion module
(CA-DC20E) disconnected.
The illumination expansion

Make sure the illumination expansion
module is attached correctly. Make sure
the illumination expansion module is not

Make sure the illumination expansion module is
attached correctly. Make sure the illumination
expansion module is not damaged.

module specified is not damaged. 208
recognized, connected or has
no power supplied to it.
[llumination expansion module The power to a known connected Check the power supply to the controller and the
(CA-DC20E) has been reset. illumination expansion module has been illumination expansion module. Make sure the
cycled while the controller has remained on. illumination expansion module is attached 209
Resulting in the resetting of the settings correctly.
written to the illumination expansion module.
An error occurred in the has occurred with the EEPROM Of the e [f using the DC illumination mode, perform
internal memory of the illumination expansion module and the linearization again and save the settings after
illumination expansion module settings have been reset. restoring power. 210

(module number).
[llumination expansion module
settings have been reset.

e |f errors continue to occur after restoring power,
the module maybe damaged.
Contact your local KEYENCE office.

Failed to initialize the
illumination expansion module
(module number).

Failed to perform initialization within the
illumination expansion unit after starting

up.

If errors continue to occur after restoring power,
the module maybe damaged. 211
Contact your local KEYENCE office.
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Error Message Cause Corrective Action Error
Code
Failed to connect to FTP The FTP server is not operating. Make sure the PC and FTP server on the NAS
server. device (network archived storage) are configured
and operating correctly.
An error occurred in the LAN connection e Make sure the LAN cable is connected to the
with the FTP server. controller and the PC or the NAS device (network
archived storage) running the FTP server. 004
* Make sure the LAN cable is not disconnected.
e Check the LAN cable type (cross, straight).
e Make sure the orange LED indicator
(connection) of the Ethernet connector is lit.
The IP address for the FTP server is Check the server IP address settings in the FTP
incorrect. server (Page 4-359).
Failed to login to FTP server. ~ The user ID and/or password for logging Make sure the user ID and password specified in
in to the FTP server is incorrect. the FTP server settings match the same settings 225
defined in the FTP server (Page 4-359).
FTP data output time out error The controller logged in and began e Check the connection between the controller
has occurred. writing a file but was unable to complete and the NAS device (network archived storage) 206
the process with a specified time. running the FTP server software.
* Make sure the FTP server is operating correctly.
Failed to create file / folder on  The controller was able to log into the e Make sure the user account has write privileges
FTP server. FTP server, but was not able to create a on the FTP server.
file. * Check the remaining capacity of the FTP server.
e Check the connection between the controller
and the NAS device (network archived storage)
running the FTP server software.
* Make sure the FTP server is operating correctly. 207
Failed to output a 5-megapixel color An FTP server which supports APPE commands is
cameraimage to the FTP server because necessary in order to output 5-megapixel color
the server does not support APPE camera images. With an FTP server that does not
commands. support APPE commands, it is still possible to

output the image by selecting BMP (1/2 resolution)
or JPG to reduce the file size.

Error Messages Assigned to System Variable %Error1.

The errors messages below are assigned to %Error1 by default.

The errors messages below are assigned to %Error1 by default, however %Error1 is not assigned to an output terminal by
default.

The errors assigned to %Error1 can be removed or switched to %ErrorQ as desired.

Error Message Cause Corrective Action Error
Code

Please select "Stop SD2 The SD card was removed without using Use the [Stop SD2 Operation], to safely remove
Operation" before removing the [Stop SD2 Operation]. SD Card 2. Removing an SD card while it is being
the SD card. The card and accessed may damage the SD card and the data 87
files may be damaged. saved on it. To check the SD Card for errors and

broken files run the [Check] function in the [View

Files] menu.

10-78



Error Messages

Errors Messages not Assigned to System Variables %Error0 or %Error1

These errors by default are not assigned to %Error0 or %Error1 but can be assigned through the XG Vision Editor software.

Error Message Cause Corrective Action Error
Code

Image archive data was The image archive data in the buffer was e Correct the number of items to archive to allow
overwritten before being overwritten before it could be output. enough time to output the stored data before the
output. next item overwrites it.
e To ensure output of all items in the archive, set
the buffer mode to [Process until buffer full].
Note, the image archive stops when the number
of items is reached. If this happens, the data
must be cleared to resume archiving.

Failed to save. SD Card 1 or 2 has the following errors:  Check the SD card which you are saving files to.
connection error, access error, card full

error, or write protect error. 50

No data found available to save when Try saving after data has been stored.
using the Statistics or Image Archive
functions.

Unable to write to SD Card 1 SD Card 1 output buffer is full. Reduce the amount of data to be output to the SD1

output buffer. card, so the data is output at a faster rate than it
builds up. Or extend the time between triggers /
processing to allow for data to be output.

67

SD Card 1 output buffer is full. SD Card 1 output buffer is full. Reduce the amount of data to be output to the SD1
card, so the data is output at a faster rate than it
builds up. Or extend the time between triggers /
processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.

68

Unable to write to SD Card 2~ SD Card 2 output buffer is full. Reduce the amount of data to be output to the SD2

output buffer. card, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 83
processing to allow for data to be output. Note:
Results data are not written when the buffer is full.

SD Card 2 output buffer is full. SD Card 2 output buffer is full. Reduce the amount of data to be output to the SD2
card, so the data is output at a faster rate than it
builds up. Or extend the time between triggers /
processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.

84

Unable to write to PC Program The controller output buffer for outputting Reduce the amount of data to be output to a PC

output buffer. to PC Programs is full. Program, so the data is output at a faster rate than
it builds up. Or extend the time between triggers / 99
processing to allow for data to be output. Note:
Results data are not written when the buffer is full.

PC Program output bufferis  The controller output buffer for outputting Reduce the amount of data to be output to a PC

full. to PC Programs is full. Program, so the data is output at a faster rate than
it builds up. Or extend the time between triggers /
processing to allow for data to be output. Note: 100
Inspections processing can be put on hold until
the buffer becomes free. Unable to write to PLC-
Link output buffer.

The controller output buffer for  The controller output buffer for outputting Or extend the time between triggers / processing
outputting via PLC-Link is full. via PLC-Link is full. to allow for data to be output. Note: Results data 115
are not written when the buffer is full.
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Error Message Cause Corrective Action Error
Code
PLC Link output buffer is full. ~ The controller output buffer for outputting Reduce the amount of data to be output via PLC-
via PLC-Link is full. Link, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 116
processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.
External command error has  An error occurred when executing a Review the command being sent, the program
occurred. command from one of these devices: settings or the device status.
e PC Program
e PLC-Link
e FEthernet 128
e RS-232C
e CC-Link
e External terminals
e EtherNet/IP
Internal command error has ~ An error occurred when executing a Review the command being issued and the
occurred. command via one of these internal program settings.
methods:
e Command Unit 129
e Timer command
e Buttons on the handheld controller
* Menu button
Unable to write to Ethernet The controller output buffer for outputting Reduce the amount of data to be output via
output buffer. via the Ethernet port is full. Ethernet, so the data is output at a faster rate than
it builds up. Or extend the time between triggers / 147
processing to allow for data to be output. Note:
Results data are not written when the buffer is full.
Ethernet output buffer is full. ~ The controller output buffer for outputting Reduce the amount of data to be output via
via the Ethernet port is full. Ethernet, so the data is output at a faster rate than
it builds up. Or extend the time between triggers / 148
processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.
Unable to write to RS-232C The controller output buffer for outputting Reduce the amount of data to be output via RS-
output buffer. via the RS-232C port is full. 232C, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 163
processing to allow for data to be output. Note:
Results data are not written when the buffer is full.
RS-232C output buffer is full. ~ The controller output buffer for outputting Reduce the amount of data to be output via RS-
via the RS-232C port is full. 232C, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 164
processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.
Unable to write to CC-Link The controller output buffer for outputting Reduce the amount of data to be output via CC-
output buffer. via the CC-Link is full. Link, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 179
processing to allow for data to be output. Note:
Results data are not written when the buffer is full.
CC-Link output buffer is full. ~ The controller output buffer for outputting Reduce the amount of data to be output via CC-
via the CC-Link is full. Link, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 180

processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.
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Error Message Cause Corrective Action Error
Code
Unable to write to the parallel/ The controller output buffer for outputting Reduce the amount of data to be output through
terminal 1/O output buffer. using the parallel / terminal outputs is the parallel / terminal outputs, so the data is output
full. at a faster rate than it builds up. Or extend the time 195
between triggers / processing to allow for data to
be output. Note: Results data are not written when
the buffer is full.
Parallel / terminal I/O output ~ The controller output buffer for outputting Reduce the amount of data to be output through
buffer is full. using the parallel / terminal outputs is the parallel / terminal outputs, so the data is output
full. at a faster rate than it builds up. Or extend the time 196
between triggers / processing to allow for data to
be output. Note: Inspections processing can be
put on hold until the buffer becomes free.
EtherNet/IP communication Disconnection of the cyclic e Check whether the Ethernet cable is connected
has failed. communication has occurred. (It is correctly.
automatically restored, if restoration is e Check whether the controller and master were
possible.) restarted after updating the communication
settings.
¢ Review the cyclic communication cycle or time- 241
out time at the PLC.
e Change [Processing Priority] (Page 7-41) in the
EtherNet/IP system settings from [Image
processing] (default) to [Communication]. If
[Image processing] is used as is, review the
flowchart details or the trigger intervals.
Unable to write to EtherNet/IP  The controller output buffer for outputting Reset RPI to be output through the EtherNet/IP outputs,
output buffer. via the EtherNet/IP port is full. so the data is output faster than it accumulates.
Alternatively, extend the time between triggers / 243
processing to allow for data to be output. Note: Results
data are not written when the buffer is full.
EtherNet/IP output buffer is The controller output buffer for outputting Reset RPI to be output through the EtherNet/IP
full. via the EtherNet/IP port is full. outputs, so the data is output at a faster rate than it
builds up. Or extend the time between triggers / 044

processing to allow for data to be output. Note:
Inspections processing can be put on hold until
the buffer becomes free.
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Errors Messages not Assigned to System Variables %Error0 or %Error1

The following errors / error messages cannot be assigned to system variables.

Error

Error Message Cause Corrective Action
Code

Broken files were found and A check error was found and corrected  No corrective action is necessary.
converted to [FILEXXX.CHK]. by the memory utility.

e SD Card 1 check failed. The memory utility found broken files * In some cases, the error may be resolved by

e SD Card 2 check failed. during the check process but was formatting the SD card and running the check
unable to restore the files. again. i
If the error persists after repeating the e However, all the data stored on the card will be
check process, contact your local lost.
Keyence office.

Failed to add new program. The target location (SD Card 1 or SD Make space available by deleting files.
Card 2) is full.

Load failed. The source location (SD Card 1 or SD Make space available by deleting files.
Card 2) is full.

Save failed. The destination location (SD Card 1 or ~ Make space available by deleting files.
SD Card 2) is full.

Failed to change program. The data in the specified program file is Change the program to a different working
corrupted and cannot be used. program. Create a compatible version of the

The data in the specified programis from Program file.
an incompatible version.

e Failed to copy file(s) due to  The write-protection switch on the SD Disable the write-protection switch on the SD card.
write protection. card is enabled.
e Failed to move file(s) due to
write protection.
¢ Failedto delete file(s) due to
write protection.
e Failed to rename file or
folder due to write
protection.
¢ Failed to create folder due
to write protection. -
e Failed to copy file(s) due to
write protection on the
source SD card.
e Failed to copy file(s) due to
write protection on the
destination SD card.
e SD Card 1 is write-

protected.
e SD Card 2 is write-
protected.
Failed to save the image. The SD card is not inserted. Properly insert the SD card into the SD slot.
The SD card is full. Make space available by deleting or moving
unnecessary files. -
The write-protection switch on the SD Disable the write-protection switch on the SD card.
card is enabled.
Set the difference of light Multiple flash terminals are assigned to ~ Set the ON-Delay so that the difference between
output ON-delays to 500ms or the same camera and the difference the smallest and largest ON-Delays is 500us.
less. between smallest and largest delay

times is 500us or more.
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Error Message

Cause

Error

Corrective Action
Code

No more menus can be
opened until others are
closed.

There are 16 menus open.

There are numerous menus open with
too many elements to handle.

Close any unnecessary menus.

Failed to access statistics /
image archive data.

If the image archive is open in

the PC please close and try
again.

The Image Archive viewer in XG
VisionEditor is open.

Close the Image Archive viewer in XG VisionEditor.

An ActiveX control is currently reading
the image archive data.

Wait for the ActiveX control to finish reading
statistics / image archive data before using the -
following menus:

A non-protocol image archive related
command is being executed.

Wait for the non-protocol archive related command
to finish before using the following menus:

An error occurred during
linearization.

Please check the light
settings.

Linearization failed because the light
was not connected.

Connect the light correctly, check settings and
rerun linearization.

Please verify the power supply

and connectivity of the
illumination expansion
module.

Either the illumination expansion module
corresponding to the linearized channel
has been disconnected or the power is

not turned on.

Make sure the illumination expansion module is
attached correctly. Make sure the illumination
expansion module is not damaged.

Failed to save illumination
voltage & linearization
settings.

Either the illumination expansion module
corresponding to the linearized channel
has been disconnected or the power is

not turned on.

Make sure the illumination expansion module is
attached correctly. Rerun linearization after
checking the illumination expansion module and
save the settings.

The number of characters
exceeds the library file
capacity. The characters
cannot be registered.

The number of registered characters in
the library has reached the 200-
character limit.

The maximum number of characters which can be
registered in a single library is 200. Delete any
unnecessary characters.

Library file not found.

Access to the library failed when trying
to select a library index or during editing.

Check the SD card and verify the location and
existence of the library file.

This menu cannot be

accessed as there is a setting

error in this unit.

In a version 2.1 or higher program the

unit being selected for editing via the

Edit Unit menu has errors (except the

ones listed below).

e Non-specific errors:

(Region, Pattern Region, Color
Extraction, Light Intensity Source Unit,
Image Operation operations, Image
array operations).

e Processing capacity full errors:
(Failed to register reference image,
failed to set inspection region, failed to
register image for subtraction filter,
failed to register a character in the
library).

e Others:

Library file does not exist, library file
format is illegal.

Use XG Vision Editor to run a check on the
program data. Fix unit errors either through the
Edit mode or by using XG Vision Editor.

An error exists in the
calculation / script.

The warning message detailing errors in
the calculation unit was closed by
clicking on the [OK] button.

Correct errors in the expression, function or script
in the calculation unit. -
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Error Message

Cause

Error

Corrective Action
Code

The calculation / script has
reached the maximum number
of characters per line (1000),
or number of lines (2000) that
can edited via the controller.
Please change accordingly or
edit with XG Vision Editor
software.

Either the expression, function or script
in the calculation unit exceeds 1000
characters per line or is over 2000 lines.

Use XG VisionEditor to modify the unit so the
expression, function or script fits within the limits.

To use HDR, select just one
camera.

User attempted to select multiple
cameras for capturing at the Capture
unit, however the one or more of the
corresponding cameras is set for HDR
capture.

Enable only one camera in [Camera], or else
disable HDR capture.

HDR cannot be used with a
linescan camera in continuous
capture.

User attempted to enable HDR capture
for a Capture unit in which a linescan
camera and continuous capture were set
in [Camera Selection].

To enable HDR capture, change the linescan
capture to sheet-fed.

The image capture buffer
cannot be changed due to
HDR usage.

User attempted to enable [Custom] for
the image capture buffer settings when a
Capture unit where HDR capture is
enabled exists.

In order to enable [Custom], disable HDR capture
at all Capture units.

An IP address conflict has
occurred between the
controller and another device
on the network.

An IP address conflict has occurred
between the controller and another
device on the network.

Change the controller IP address.
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WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any models or samples were shown to Buyer, such models or samples were used merely to
illustrate the general type and quality of the Products and not to represent that the Products would necessarily conform
to said models or samples. Any Products found to be defective must be shipped to KEYENCE with all shipping costs
paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by KEYENCE, KEYENCE, at
its sole option, will refund the purchase price of, or repair or replace at no charge any Products found to be defective.
This warranty does not apply to any defects resulting from any action of Buyer, including but not limited to improper
installation, improper interfacing, improper repair, unauthorized modification, misapplication and mishandling, such as
exposure to excessive current, heat, coldness, moisture, vibration or outdoors air. Components which wear are not
warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it is
Buyer's responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in humans, for
human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise. Should
any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no responsibility, and
additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or damage whatsoever
arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL
KEYENCE AND ITS A FFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF
INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING
OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR
ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES
OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide such
third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information provided
to Buyer pertaining to the Products/Samples.
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Specifications are subject to change without notice.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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