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PREFACE

The PCVISIONplus® Frame Grabber from Imaging Technology Incorporatedis
a single-board, real-time frame grabber. This manual describes the
PCVISIONplus, its operation, and programming.

Chapter 1, “Introduction” describes some basic image processing principles,
and gives the operational specifications of the PCVISIONplus.

Chapter 2, “Configuration” describes the factory default configuration, and
all configurable hardware options of the PCVISIONplus.

Chapter 3, “Installation” gives specific instructions for installing the
PCVISIONplus in a personal computer.

Chapter 4, “Theory of Operation” describes the PCVISIONplus operation.
Chapter 5, “Registers” describes the function of each register and bit.

Appendix A, “Comparison of PCVISION® and PCVISIONplus®” details
the compatibility between these two models.

Appendix B, “Glossary” defines some common terms used in image process-
ing.

Appendix C, “Customer Response Form” describes the return procedure and
provides a questionaire.
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PCVISIONplus® HARDWARE REFERENCE PREFACE

BIBLIOGRAPHY OF RELATED PUBLICATIONS

This manual assumes a rudimentary knowledge of raster graphics concepts,
video signal standards, and image processing techniques. A list of information
sources is provided for additional reading. These publications might help in-
crease understanding of certain principles of digital image processing.

Digital Image Processing:

* Gregory A. Baxes, Digital Image Processing: A Practical Primer, Prentice —
Hall, Englewood Cliffs, New Jersey, 1984.

* Kenneth R. Castleman, Digital Image Processing, Prentice—Hall, Englewood
Cliffs, New Jersey, 1979.

* Michael P. Ekstrom, editor, Digital Image Processing Techniques, Academic
Press, New York, 1984.

* Rafael C. Gonzalez and Paul Wintz, Digital Image Processing, Addison—
Wesley, Reading, Massachusetts, 1977.

* William B. Green, Digital Image Processing, Van Nostrand Reinhold, New
York, 1983.

* William K. Pratt, Digital Image Processing, John Wiley & Sons, New York,
1978.

Interactive Computer Graphics:

* W.M. Newman and R. F. Sproull, Principles of Interactive Computer Graphics,
McGraw—Hill, New York, 1979.

Pattern Perception/Recognition:

e Tom N. Cornsweet, Visual Perception, Academic Press, New York, 1970.

* Pierre A. Devijer and Josef Kittler, Pattern NNSW:S.Q:..\H Statistical Approach,
Prentice —Hall International, London, 1982.
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CHAPTER 1
INTRODUCTION

Imaging Technology’s PCVISIONplus Frame Grabber brin gsthe power of digital
image processing to the IBM Personal Computer. The PCVISIONplus Frame

" Grabber is a video digitizer and frame memory capable of digitizing standard

RS-170/330 (or CCIR) video input and storing the digitized image in a special
on—board frame memory. The image can be simultaneously displayed on a video
monitor.

Imaging Technology manufactures the PCVISIONplus for use in the IBM PCXT,
AT, and 100% compatibles. The PCVISIONplus Frame Grabber performs com-
plex digitalimage processing functions, such as: Image averaging; image subtrac-
tion; convolutions; and edge—enhancing algorithms.

1.1 HOW DIGITAL IMAGE PROCESSING WORKS

Avideo source, such as a camera or video cassette recorder (VCR), produces an
analog video signal containing image data. The Image processor converts the
analog signal to a digital signal containing the image data in the form of digital
“picture elements,” or “pixels.” The frame memory stores the digital pixel data
with each pixel occupying one frame memory location.

The image stored in frame memory is accessed for display, feedback processing,
or additionalcomputer processing. (The PCVISI ONplus frame memory is acces-
sible from the host computer). Display circuitry transforms the pixels stored in
frame memory back into an analog signal for display on a video monitor. Figure
1—1illustrates the primary components of an image processor.
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make up a frame are divided into two fields. The even field consists of all of the
even—numbered scan lines in the frame, beginning with line zero (the topmost
line). The odd field contains all of the odd—numbered scan lines in a frame, be-
ginning with line one.

Interlaced raster scanning results in the display of one field at a time. First, all the
lines of theeven field are displayed in succession, followed by all the lines of the
odd field. Interlacing takes advantage of the human eye’s characteristic of per-
sistence of vision to eliminate flicker. Interlacing the odd and even fields goes un-
noticed because the fields appear on the screen at a rate that exceeds the rate the
average human eye perceives the flicker. Figure 1—3 illustrates this technique.
This sequence repeats continuously producing the raster image.

Odd Field Even Field

RS

Interlaced Frame

Figure 1-3. An Interlaced Display

In interlaced mode and at full—resolution, the Series 100 Image Processor ac-
quires and stores an image with the lines from a pair of successive odd and even
fields merged in frame memory. The frame memory stores even field lines (0, 2, 4,
-..) at even row (Y) locations and odd field lines (1, 3, 5, ...y at odd Y locations.

1.1.2 Resolution

The useful resolution of an image processing system is defined by several factors
and controlled by the components that make up the system. The number of pixels
displayed ona video monitor defines the display resolution. The number of pixels

1-3
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PCVISIONplus® HARDWARE REFERENCE INTRODUCTION

put channel contains eight Look—Up Tables (LUTs). These 32 tables each con-
tain 256 entries. They are provided for performing transformation of the 256 in-
tensity levels. Simple point transformations can be performed without any calcu-
lation or processing delay. This is referred to as real—time processing.

1.3 SPECIFICATIONS

The Table 1—1 shows the available models of the PCVISIONplus Frame Grab-
ber, the display resolution, and memory pages.

Table 1—-1. PCVISIONplus Frame Grabber Models

Model Display Image Pages
PFGPLUS-512-3-60 512 by 480 2
PFGPLUS-512-3-50 512 by 512 2
PFGPLUS-640-3-60 640 by 480 1

1.3.1 Video Input

RS-170/330 or 50Hz CCIR (European), NTSC luminance only

"Two software —selectable video inputs

DC restoration corrects input signal drift

Eight 256 by 8~bit Input Look—Up Tables allow pre— processing
Monotonic flash A/D Converter digitizes video at 10 MHz for 512 by 480 (512
by 512) image, or 12.5 MHz for 640 by 480 image (square pixels)
Anti—aliasing filter provides —3dB attenuation at 4.2 MHz and —12dB atten-
uation at 8 MHz

Signal—to—noise ratio greater than 40 dB

Programmable gain.67t0 1.33in 100 steps (equivalent full-scale voltage range
0.476 to 0.952 Volts). Allow 10 usec between writes to gain or offset. Refer to
Chapter 5.

Programmable offset voltage —0.854 to +0.266 Volts in 100 steps. Allow 10
usec between writes to gain or offset. Refer to Chapter 5.

Programmed gain and offset voltage values are stored in a nonvolatile
memory
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PCVISIONplus® HARDWARE REFERENCE INTRODUCTION

to 120 ns of wait states for 512 pixel per line image and 0 to 500 ns for 640 pixel
per line image

1.3.5 Host Computer Interface

IBM Personal Computer AT, XT, and PC, and all 100% compatibles, Zenith,
and COMPAQ

8—bit data bus, 24~bit address bus allows mapping into extended address
space

16 I/O mapped control registers mappable to any 16—byte boundary

1.3.6 Physical/Environmental

Temperature — 10—40 degrees Celsius
Humidity — 10~90% non—condensing
Board Size — width 13.3 inches (337.5 mm) height 4.8 inches (120 mm)

1.3.7 Power Requirements

13 watts nominal
+5V @ 2.20A
+12V @ 0.140A

—12V @0.030A

The combination of the PCVISIONplus Frame Grabber
with other plug—in boards that consume significant
power can strain the power supply within personal com-
puters. Be sure to consult the specifications for your
personal computer and the boards you are using to de-
termine whether sufficient power and cooling is avail-
able. Chapter 3 of this manual discusses power require-
ments for PCVISIONplus Frame Grabber configura-
tions.

1.3.8 European Operation

The PCVISIONplus Frame Grabber can be ordered from the factory to operate
at the CCIR 50 Hz standard found in most of Europe. In this configuration, 512
lines of video information are digitized and displayed.
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