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...it is marvellous in our eyes. ..
Psalm 118, Verse 23
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xiv PREFACE

computer projects. In addition, throughout the book I have included references
and bibliographies to assist both the student and the researcher. :

Everyone agrees that the problem of programming a computer to analyze
and, what is more, to understand the content of pictures is extremely difficult.
My view is that if we are expected to write algorithms to achieve these goals, it
is incumbent upon us to know how humans and animals achieve this same
function. Therefore one of the major objectives of this book is to show the
relevance of biological models to the design of engineering systems. They can
give us hints about the trade-offs required and point out potentially interesting
technical problems. Obviously the human visual system acts in the role of an
“existence proof’’ by specifying to us at least those problems that we know can
be solved. It also indicates the operative constraints, thereby challenging the
designer of computer systems to overcome them. Recently, there has been a
growing tendency for scientists who work with computer and human visual
systems to read and study each other’s literature. In my opinion, this
interdisciplinary trend warrants encouragement.

The study of “living” visual systems may be considered from the point of
view of either neurophysiology or psychology. Neurophysiologists are generally
concerned with the behavior of single cells or small groups of cells. Psy-
chologists who are concerned with visual perception generally treat visual
processing as if it were achieved by the proverbial engineering ‘‘black box.” By
this is meant that the ‘““hardware” details of the response of a human or animal
to visual igputs is generally not of great concern. Perhaps this is not always the
_ case, but we do realize that realistically it is very difficult for us to provide a
linkage between:a given perceptual event and its neurophysiological correlate.

If we agree that the computer scientist or engineer who will write programs
for computer vision should be aware of the current research and results in
these two fields, we may then ask which material should one emphasize.
Throughout the period I have been teaching this course I have naturally
selected certain subjects and details which I thought were both interesting and
relevant. During the 1979-1980 academic year I had the opportunity to go on
sabbatical at the Computer Science Department of the Hebrew University in
Jerusalem, Israel. I took the time to reread some of the literature and also to
rethink my ideas about what material was or was not important. One thing is
absolutely clear—the amount of literature on the subject in both these areas is
overwhelming! I have therefore decided to consider the complete process of
computer vision in the biological sense from the point of view of systems
modeling. That is, suppose for example that the human visual system were a
hardware or computer system made up of elemental electronic components.
Also suppose that I were able to make “‘input-output” measurements on this
system. The obvious analogy to neurophysiological experimentation with cells
and the psychophysical experimental paradigm can be seen. Then in order for
the material to be considered for inclusion in this book, there should exist what
I have called “correlative models” in the two fields. Thus I expect that since
the psychophysical measurement is in the final analysis the result of the
behavior of networks of cells, I should be able to corroborate the activity of the
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