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Shape interrogation is the process of extraction of information from a geometric
model. It is afundamental component of Computer Aided Design and
Manufacturing (CAD/CAM) systems. This book provides a bridge between the
areas geometric modeling and solid modeling. Apart from the differential
geometry topics covered, the entire book is based on the unifying concept of
recasting all shape interrogation problems to the solution of anonlinear system. It
provides the mathematical fundamentals as well as algorithms for various shape
interrogation methods including nonlinear polynomial solvers, intersection
problems, differential geometry of intersection curves, distance functions, curve
and surface interrogation, umbilics and lines of curvature, and geodesics.
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Shape interrogation is the process of extraction of information from a geometric model. It is a fundamental
component of Computer Aided Design and Manufacturing (CAD/CAM) systems. This book provides a
bridge between the areas geometric modeling and solid modeling. Apart from the differential geometry
topics covered, the entire book is based on the unifying concept of recasting all shape interrogation problems
to the solution of anonlinear system. It provides the mathematical fundamentals as well as algorithms for
various shape interrogation methods including nonlinear polynomial solvers, intersection problems,
differential geometry of intersection curves, distance functions, curve and surface interrogation, umbilics and
lines of curvature, and geodesics.
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Editorial Review
Review
From the reviews:

"... Currently there are several excellent books in the area of geometric modeling and in the area of solid
modeling. The major contribution of this book liesin its skilful manner of providing a bridge between these
two areas that is guaranteed to make the target audience cry out aloud with delight. Apart from the
differential geometry topics covered, the entire book is based on the unifying concept of recasting all shape
interrogation problems to the solution of a nonlinear system. Indeed the book is quite compulsive; No study
of shape interrogation can ignore Patrikalakis and Maekawa's. Nearly 460 references to the literature make
the book widely welcomed. ..."

Current Engineering Practice 2002-2003, Vol. 45, Issue 3-4

"... It provides a comprehensive coverage of the fundamental concepts that shape interrogation techniques
rely on aswell as of the various techniques and algorithms for interrogation of shape features. ... Containing
408 pages, the book can be an indispensable reference for anybody with interest in this field of computer
aided geometric design and software development. Nick Patrikalakis and Takashi Maekawa, researchers at
MIT, managed to presnet al related concepts in an insightful way. The careful arrangement of the topics and
the endeavor of the authorsto recast all shape interrogation problem to the numerical solution of a nonlinear
system of equations impressed the reviewer. ..."

I. Horvéth, Sructural and Multidisciplinary Optimization 2003, Vol. 24, Issue 6

"...thisisavery detailed and complete book on topics that are important in both the theory and practice of
geometric modeling. It is awelcome addition to the literature. Reading it and experimenting with the
techniques it describes should be arewarding experience.”

Luiz Henrigue de Figueiredo, MATHEMATICAL REVIEWS

"... Thisbook by Patrikalakis and Maekawa s the first thorough, long overdue, look at this curicial area.
The book presents an original and inclusive summary of advanced computational topics that relate to the
geometry of freeform shapes. Research in these computational areas has matured to a point where such a
compendium is no longer nice to have on one's shelf, but a necessity for the serious investigator. The book
handles computational problems that represent fundamental components in any solid modeling
environment, filling avacuum in the literature. It will serve well any researcher, either in academia or
industry, working in the area of freeform design or manusfacturing. This work continues from the point
where the traditional geometric design and solid modeling books stop. ...

Shape interrogation and computational geometry of freeform shapes have been a part of the geometric design
and manufacturing community for along time. This book makes efforts and is likely to become the 'Bible
for thisarea. Asahigh-quality produced book, it isamust reference for any advanced researcher or
developer who works with splines and freeform representations. If you consider yourself one, this book



should probably be on your bookshelf. | eagerly await what the first revision of this book may yield."

Gershon Elber, Computer-Aided Design 35 (2003) 1053

"

Shape Interrogation’ in general means the process of extracting information from a geometric model. ...
The aim of thistext isto provide an exhaustive list of tools and algorithms useful for shape interrogation of
freeform curves and surfaces. Their effectivity depends on the end user’ s capability of solving systems of
nonlinear equations, which is one reason for the author’ s focus on robust polynomial solvers." (Johannes
Wallner, Zentralblait MATH, Voal. 1035, 2004)

" Shape Interrogation’ isthe process of extracting information from a geometric model. ... This book
provides a bridge between the areas of geometric modeling and solid modeling. Apart from the differentia
geometry topics covered, the entire book is based on the unifying concept of recasting all shape
interrogations problems to the solution of anonlinear system. ... The book can serve as atextbook for
teaching advanced topics of geometric modeling for graduate students as well as professionals in industry."
(dedlab. mit.edu, October, 2003)

"This book gives a detailed description of algorithms and computational methods for shape interrogation ... .
The book can be used in a course for advanced graduate students and also as a reference text for researchers
and practitionersin CAD/CAM. ... isavery detailed and complete book on topics that are important in both
the theory and the practice of geometric modeling. It is a welcome addition to the literature. Reading it and
experimenting with the techniques it describes should be a rewarding experience." (Luiz Henrique de
Figueiredo, Mathematical Reviews, 2003 @)

" Shape interrogation and computational geometry of free-form shapes have been a part of the geometric
design and manufacturing community for along time. This book makes afirst triumphant attempt at
summarizing these research efforts and is likely to become the ‘Bible' for this area. As ahigh-quality
produced book, it is a must reference for any advanced researcher or devel oper who works with splines and
freeform representations. If you consider yourself one, this book should probably be on your bookshelf."
(Gershon Elber, Computer Aided Design, Val. 35, 2003)

"The book focuses on the topic of getting shape information from the geometric models of scul ptured
objects. ... Containing 408 pages, the book can be an indispensable reference for anybody with interest in
thisfield of computer aided geometric design and software development. ... the text is sufficiently illustrated
with figures and the production of the book is of good quality. ... The book can be offered as a textbook for
teaching advanced topics of geometric modeling for graduate students.” (1. Horvéth, Structural and
Multidisciplinary Optimization, Vol. 24 (6), 2003)

"This book provides the mathematical fundamentals aswell as algorithms for various shape interrogation
methods including nonlinear polynomial solvers, intersection problems, differential geometry of intersection
curves, distance functions, curve and surface interrogation, umbilics and lines of curvature, geodesics, and
offset curves and surfaces. ... The book will inform and enlighten professionalsin industry and therefore
remains essential reading for them too." (Current Engineering Practice, Val. 45 (3-4), 2002-03)

From the Back Cover

Shape interrogation is the process of extraction of information from a geometric model. It is afundamental
component of Computer Aided Design and Manufacturing (CAD/CAM) systems. The authors focus on
shape interrogation of geometric models bounded by free-form surfaces. Free-form surfaces, also called



scul ptured surfaces, are widely used in the bodies of ships, automobiles and aircraft, which have both
functionality and attractive shape requirements. Many electronic devices as well as consumer products are
designed with aesthetic shapes, which involve free-form surfaces. This book provides the mathematical
fundamentals as well as algorithms for various shape interrogation methods.

From the reviews:

"This book provides the mathematical fundamentals aswell as algorithms for various shape interrogation
methods including nonlinear polynomial solvers, intersection problems, differential geometry of intersection
curves, distance functions, curve and surface interrogation, umbilics and lines of curvature, geodesics, and
offset curves and surfaces. [ ... ] It may well be one of the most important books of the 2002s that has been
written on shape interrogation for graduate students in mathematics, engineering, computer science, focusing
on geometrical modeling and solid modeling. The book will inform and enlighten professionalsin industry
and therefore remains essential reading for them too. Currently there are several excellent books in the area
of geometric modeling and in the area of solid modeling. The major contribution of thisbook liesin its
skilful manner of providing a bridge between these two areas that is guaranteed to make the target audience
cry out aloud with delight.”

Current Engineering Practice 2002-2003, Vol. 45, Issue 3-4

"This book gives a detailed description of algorithms and computational methods for shape interrogation [...
] The book can be used in a course for advanced graduate students and also as a reference text for researchers
and practitionersin CAD/CAM. [... ] isavery detailed and complete book on topics that are important in
both the theory and the practice of geometric modeling."

L. Henrigue de Figueiredo, Mathematical Reviews 2003 a

"... Thisbook by Patrikalakis and Maekawa is the first thorough, long overdue, look at this crucial area. [... ]
It will serve well any researcher, either in academia or industry, working in the area of freeform design or
manufacturing. This work continues from the point where the traditional geometric design and solid
modeling books stop. ... Shape interrogation and computational geometry of freeform shapes have been a
part of the geometric design and manufacturing community for along time. This book makes effortsand is
likely to become the 'Bibl€e for this area. As a high-quality produced book, it is a must reference for any
advanced researcher or devel oper who works with splines and freeform representations. If you consider
yourself one, this book should probably be on your bookshelf."

G. Elber, Computer-Aided Design 35 (2003) 1053

Users Review
From reader reviews:
Anthony Hubbard:

What do you think about book? It isjust for students because they're till students or the item for all people
in the world, the particular best subject for that? Just simply you can be answered for that question above.
Every person has severa personality and hobby for each other. Don't to be compelled someone or something
that they don't desire do that. Y ou must know how great along with important the book Shape Interrogation
for Computer Aided Design and Manufacturing. All type of book could you see on many options. Y ou can
look for the internet solutions or other social media.



Anna Raynor:

Reading can called imagination hangout, why? Because when you are reading a book especially book
entitled Shape Interrogation for Computer Aided Design and Manufacturing your mind will drift away
trough every dimension, wandering in every aspect that maybe unidentified for but surely can be your mind
friends. Imaging each word written in a e-book then become one web form conclusion and explanation this
maybe you never get prior to. The Shape Interrogation for Computer Aided Design and Manufacturing
giving you an additional experience more than blown away your mind but also giving you useful info for
your better lifein this era. So now let us explain to you the relaxing pattern is your body and mind are going
to be pleased when you are finished studying it, like winning a sport. Do you want to try this extraordinary
shelling out spare time activity?

Deborah Rost:

This Shape Interrogation for Computer Aided Design and Manufacturing is great guide for you because the
content which is full of information for you who always deal with world and also have to make decision
every minute. That book reveal it info accurately using great coordinate word or we can point out no
rambling sentences included. So if you are read it hurriedly you can have whole factsin it. Doesn't mean it
only offersyou straight forward sentences but tough core information with lovely delivering sentences.
Having Shape Interrogation for Computer Aided Design and Manufacturing in your hand like keeping the
world inyour arm, information in it is not ridiculous just one. We can say that no publication that offer you
world in ten or fifteen small right but this e-book already do that. So , thisis good reading book. Hey there
Mr. and Mrs. busy do you still doubt this?

Robert Burmeister:

Don't be worry should you be afraid that this book will certainly filled the space in your house, you will get it
in e-book means, more simple and reachable. This particular Shape Interrogation for Computer Aided
Design and Manufacturing can give you alot of buddies because by you considering this one book you have
thing that they don't and make you actually more like an interesting person. This book can be one of one step
for you to get success. This e-book offer you information that possibly your friend doesn't learn, by knowing
more than various other make you to be great folks. So , why hesitate? L et me have Shape Interrogation for
Computer Aided Design and Manufacturing.
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