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For nearly two decades—the sixties and sev-
enties—a major proportion of problems ad-
dressed in the field of computer vision dealt
with clean images in toy worlds. A well-kept
“secret” was computation time. The eighties
saw steady progress toward solving real-
world vision problems, beginning with noisy
images and computing, inreal time, the three-
dimensional shape and range of real-world
objects. Much of this progress, however, was
still reported from the privileged echelons of
academia or corporate research laboratories.
In the present decade we seem well set to
launch into an era of real-world real-time
computer vision with everyday life applica-
tions.

It is with this backdrop that Haralick and
Shapiro, both distinguished researchers in
the field of computer vision, have coauthored
this two-volume book. The book is written
with an emphasis on practical issues and
addresses those aspects of computer vision
that are required in fields such as robotics,
automated inspection, cartography, face rec-
ognition, medical image diagnostics, and in-
orbit spacecraft maintenance.

The field of computer vision is rather
diverse, with.a growing gamut of applica-
tions and algorithmic solutions on the one
hand and a constantly evolving set of theo-
retical underpinnings and high-speed com-
putational strategies on the other hand. The
applications of computer vision are rapidly
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increasing, in part, because of the cost-effec-
tive availability of enabling technologies:
cameras, frame grabbers, computer memory,
and display monitors, to name a few; and, in
part, because the field has reached a level of
maturity at which algorithms that work on
“realimages” arenow readily available. Some
applications, which a decade ago might not
have been considered practical, have now
become areality, some still in advanced labo-
ratories, but many others in just everyday life
applications. These include computer vision
“driven” highway vehicles, real-time photo
interpretation, postal packet inspection,
telerobotic in-orbit spacecraftinspection, and
medical image diagnostics. The theoretical
foundations of computer vision are in con-
stant evolution because of the feedback from
biological vision-related discoveries in the
fields of neurobiology and psychophysics.
When the applications demand a computer
vision-based solution and suitable algorithms
are available to handle the task, what eventu-
ally makes computer vision “work” is that it
empowers machines to capture an image of a
scene and compute a symbolic description of
the objects in the scene in real time. The key
words here are “compute” and “real time”.
The rapid strides in parallel and distributed
computation have made possible the exist-
ence of computer vision algorithms that work
in real time. Therefore, one might consider
the field of computer vision to be driven by
progress in three complex intercoupled do-
mains: vision applications, theoretical para-
digms of vision, and high-speed computa-
tion.

The multifaceted nature of the field makes
writing a textbook quite a challenge. Since
the central theme of the book is on the prac-
tical issues of computer vision, Haralick and
Shapiro have judiciously chosen to make
only a passing mention, or no mention at all,
of topics dealing with the theoretical or high-
speed computational underpinnings of com-
puter vision. Topics not covered in either of

the two volumes include optical, biological,
and psychophysical aspects of vision, such
as the optics of image formation, the neuro-
biology of vision, visual perception, and par-
allel architectures in vision.

The contents of the two volumes are or-
dered by the three-level theme of vision,
popularized by the late David Marr. The first
volume deals with issues of low-level vision
(based on pixel-level analysis) and interme-
diate-level vision (based on edge or region
analysis). The second volume describes top-
ics in high-level vision (knowledge-based
scene analysis).

Each chapter contains an exhaustive bib-
liography that places the contents of the
chapter in the proper context of related activ-
ity. There are sufficient illustrations and
figures with gray-scale images to make the
assimilation of the material efficient, espe-
cially for readers with limited prior exposure
to the field. The print quality of some of the
figures, particularly the images of histograms
or other plots, appears slightly underexposed
orlacking in contrast, but this does not hinder
the overall interpretation of the concepts.
There are ample examples and homework
exercises contained in each chapter, making
them well suited for both self-study and
formal classroom study. The book assumes
a maturity in mathematics at the advanced
undergraduate or beginning graduate student
level. For those battling the jargon-driven
world of today's high technology, the authors
have very thoughtfully provided an exhaus-
tive glossary of computer vision terms and a
rather complete index of terms. Overall, the
volumes appear to be well proofread and
edited.

There are a couple of desirable attributes
of a two-volume book that are conspicuous
by their absence from this book: one is a
comprehensive bibliography, or at least an
index of cited authors, at the end of each
volume, and the second is a complete two-
volume table of contents in both books.
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This two-volume book is suitable foruse
as a one-year textbook. If you are looking
for a comprehensive, cohesive, and self-
contained collection of material on the broad
and growing topic of computer vision, then
these two volumes might be your one-stop
choice.

To allay any doubts you may have, a
listing of chapter titles follows. The first
volume includes Computer Vision: Over-
view; Binary Machine Vision: Thresholding
and Segmentation; Binary Machine Vision:
Region Analysis; Statistical Pattern Recog-
nition; Mathematical Morphology; Neigh-
borhood Operators; Conditioning and
Labeling; The Facet Model; Image Seg-
mentation; and Arc Extraction and Seg-
mentation. In addition there are three ap-
pendices to this volume. The first appendix
contains a review of the use of an ellipse as
a single-shape approximation to a simple,
compact two-dimensional region. The sec-
ond appendix provides a review of the ba-
sics of linear algebra, orthogonal projec-
tions, and least-squares approximations. The
third appendix is quite unusual in that it
discusses an issue rarely broached in com-
puter vision textbooks: What protocolshould

BOOK REVIEW

be adhered to in carrying out experiments?
The authors write: “The experimental proto-
col states the quantity to be measured, the
accuracy to which it is to be measured, the
population of scenes/images on which the
algorithm is to be applied. Then the protocol
must give the experimental design and the
data analysis plan.”

The chapter titles of the second volume
include Illumination; Perspective Projective
Geometry; Analytic Photogrammetry;
Motion and Surface Structure from Time
Varying Image Sequences; Image Matching;
The Consistent Labeling Problem; Object
Models and Matching; Knowledge-Based
Vision; Accuracy; and a glossary of com-
puter vision terms.

Haralick and Shapiro's two-volume book
provides more than adequate material for a
full-year university course. The book is self-
contained and, pedagogically speaking, well
structured with ample examples and exer-
cises, both of the pencil and paper variety and
of the longer kind involving computer pro-
gramming. Professionals in the field of ro-
botics, industrial manufacturing, medicine,
and the space sciences, desirous of getting
acquainted orupdated with the developments

inthe field, will find the book arichresource.
As we launch into the era of real-world
computer vision these books will be a valu-
able set to hold on to.
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