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PREFACE

The field of machine perception concerns the building of machines
that sense and interpret their environments. This book is about visual
perception. Potential applications for such systems include tasks such as
automation of industrial processes of inspection and assembly,
automated medical x-ray diagnosis, vehicle guidance and automatic
photo-interpretation. Beginning from the analysis of simple polyhedral
scenes in the early 1960s, the field has progressed to the point where
useful analysis of complex natural and industrial scenes is possible and
many practical prototype and commercial systems are available. Because
of its immense potential applications, interest in this field has been
growing rapidly.

This book is based on my experience in teaching graduate courses
in the field at USC for several years. Similar but less detailed material
has also been presented at one-week "short courses" intended for
industry professionals. This book assumes no previous knowledge of
the field and aims to provide a comprehensive knowledge of its
methods. It is intended for use as a text for a one-semester graduate or
senior-level course and also as a guide for the practicing professional.

Research literature in the field has multiplied but is scattered over
many journals, conference proceedings, and research reports. While the
active researchers seem to share much the same knowledge of previous
work, a newcomer to the field has a difficult job in sorting out the vast
literature. This book is aimed at easing this task by providing basic

Xi




. MACHINE PERCEPTION
X11
concepts, details of the major approaches, and a gqide to the literature.

The field of visual perception is still maturing. Some aspects of
the problems are fairly well understood and have a well developed
theory which is described in detail in the text. For other pr'oblems,
however, comprehensive techniques do not exist, and the literature
consists of a large number of methods of limited utility. In such cases I
have grouped the techniques by their common themes and descrll?ed
the basic concepts. Varying amounts of detail are given for the specific
techniques, based on my judgment of their generality and importance. |
have tried to provide fairly complete references. To simplify the
logistics of acquiring the pictures, I have provided examples fro_m my
own work or those of my students and colleagues, where applicable;
similar examples could have been taken from others’ work.

This book does not discuss computer programs in detail, but one
must be familiar with digital computer programming in order to fully
appreciate the difficulties of mechanizing the described processes. The
mathematical content of the text is small, and for an overview the
mathematical parts can be skipped. However, for a detailed
understanding of certain topics, knowledge of a variety of mathematical
tools would be helpful. These tools include calculus, analytical
geometry, matrix theory and linear algebra, numerical analysis and
graph theory. Knowledge of freshman-level physics may also help.

The facilities of the University of Southern California have been
essential to the production of this book. Many of the examples were
generated using the University’s excellent laboratory and photographic
facilities, A book in an active research field can hardly be written
outside an active research environment. I am grateful for the support of
the Defense Advanced Research Projects Agency (DARPA) of the
Department of Defense for their support of my work at USC under
their Image Understanding Program for many years (under contract
numbers F33615-76-C-1203 and F33615-80-C-1080). The DARPA
Image Understanding program was initiated by Lt. Col. David Carlstrom
and later managed by Lt. Col. Lawrence E. Druffel and Cmdr. Ronald
Ohlander.

Valuable comments on the drafts of the text were provided by
Drs. Ruzena Bazcsy, Keith Price, and Barry Soroka and by many
students at USC, especially David King. Permission of the various
authors and publishers for use of their illustrations is gratefully
acknowledged (credits are given in the text where used). The
manuscript for this book was produced using SCRIBE text formatting
system with a Graphics Systems Incorporated photocompositon device.
Keith Uncapher made available the use of USC Information Science
Institute’s Xerox Penguin printer for "debugging" the early versions.
Hilda Marti revised many drafts with her excellent typing and formatted
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the text. The illustrations were drafted by Doyle Howland, and Ray
Schmidt took the photographs.

Ramakant Nevatia
Los Angeles, California



