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Abstract This is an invited brief review by John Wiley & Sons Inc, on Andrew Kusiak's new
book Computational Intelligence in Design and Manufacturing, John Wiley & Sons, Inc. , New
York, NY, 2000, which reflects my opinion on what constitutes the main components of compu-
tational intelligence and my belief that the title of a book must be true statement of its contents,
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“When someone speaks truly, what makes his statement true?” This was the opening
question in W. V. Quine's classical book Philosophy of Logic (Harvard University Press,
2nd edition, 1986). To me, 1t has always been a common sense that a true statement sim-
ply implies the meaning of the statement and the fact of the matter are identical. As an en-
gineer, | often thought Quine's lengthy discussion to his question is a perfect example of
the philosophical extravagance, until I read Kusiak's book: Computational Intelligence in
Design and Manufacturing ( John Wiley & Sons, Inc. , New York, NY., 2000).

I have no doubt that Professor Kusiak speaks truly about his book, but I must say
that his title 1s not a true statement about his book. I believe every reader will think the ti-
tle means the book deals largely with the application of computational intelligence in design
and manufacturing. But after read the book, I am confident that most readers would come
to the conclusion that the fact of the matter is quite different from the meaning of the book
title. To me, a more appropriate title for this book should be Computational Methods in
Design and Manufacturing, not Computational Intelligence (CI) there,

Actually, I am quite surprised that the author did not make effort to define what CI is
in his book, not even specifically with respect to the context of his materials. Among 30
pages of the first chapter, only 1 page was spent on CI (Section 1. 6), but no attempt was
made there to clarify what CI is in the book. It just tells you what wonderful things CI can
do, takes “robotics and vision systems” and “simulation” as two examples of CI applica-
tions, and mentions “knowledge-based systems”, “planning, testing, and diagnostic sys-
tems”, and “ambiguity resolves attempting to interpret complex, incomplete, or conflict-
ing data” as the CI products that have a significant impact on manufacturing. I have been
working with intelligent systems for almost 20 years now, 1 do agree those are the areas
where CI can find applications, but I am sure they are not the focus of the contemporary
CI. As a matter of {fact, they belong to the applications of traditional artificial intelligence,
expert systems, robotics and automation, or more specifically, Intelligent Manufacturing
Systems: A well-detined topic the author should be quite tamiliar with since he had pub-
lished a book with that title more than a decade ago (John Wiley & Sons, 1990).

My understanding of CI 1s an area that uses soft computing methods, mainly neural
networks, fuzzy sets, evolutionary algorithms, efc. , to mimic human intelligence for deci-
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sion-making. Of course, one may argue that so far there is no generally accepted, precise
definition of what CI is, but one should respect the consensus on its core materials reached
by contemporary educators and researchers., I have asked my students to get all books in
our library with a title starting with “computational intelligence”., There are 33 of them
(more than 80 were found with keyword computational intelligence), including this book
and “Computational Intelligence in Manufacturing Handbook” edited by Jun Wang and
Kusiak (CRC Press, 2001). Not to my surprise, all the books, except the current one, a-
gree largely with my CI understanding. For example, in his book “Computational Intelli-
gence: An Introduction” (CRC Press, 1998), Pedrycz indicated that the concept of “com-
putational intelligence” was introduced by Bezdek in his paper “On the relationship be-
tween neural networks, pattern recognition and intelligence” (International Journal of
Approximate Reasoning, 1992,6: 85~107), and stated clearly that “the main compo-
nents ot CI encompass neural networks, ftuzzy set technology and evolutionary computa-
tion. ” This statement is supported further by the fact that 17 out of 19 chapters in “Com-
putational Intelligence in Manufacturing Handbook” have either neural networks, fuzzy
sets, or genetic algorithms in their titles and the remaining two are about applications of
neural networks. Actually, its editors stated that the reason for the handbook was: “de-
spite the large volume of publications devoted to neural networks, fuzzy logic, and evolu-
tionary programming, few address the applications of computational intelligence in design
and manufacturing. ” Note that the last few words constitute precisely the title of the cur-
rent book.

Now back to the current book in discussion. Among its 17 chapters, only one is de-
voted to neural networks (Chapter 11, but one may argue to consider the last chapter on
data mining as CI related), the whole book has no real discussion of fuzzy logic, no men-
tion of genetic algorithms or evolutionary programming, and to my disappointment, no
meaningful applications of CI methods in design and manufacturing at all Conly 5 pages,
out of total 535 pages, are on applications of neural networks in part recognition). The
book is mainly about the mathematical formulations of design, operations, and processes
in the perspective of operations research. Few computational experiences are included at
the end of some chapters, and they end before they start——a feeling from the way the ma-
terial is presented. Actually, in the very beginning of the preface, the author stated, “the
goal of this book is to present recent advances in modeling and applying computational
methods to enterprises. ” This is why I {eel the book should be appropriately titled: Com-
putational Methods in Design and Manufacturing, and in terms of the scope and formula-
tion, I consider the book as a quite solid one under the new title,

The book contains 17 chapters and 535 pages. The first chapter introduces the basic
functional areas and related technologies in modern manufacturing, while the second chap-
ter addresses the some basic concepts in Al and knowledge-based systems. Chapters 3 to
10 cover major issues in design and manufacturing, from features, product modeling,
process planning, setup reduction, equipment selection, production planning and schedu-
ling, to Kanban systems and group technology. The materials are substantial in their own
perspectives but no CI methods are involved. Chapter 11 presents some basic concepts and
learning algorithms in neural networks, specifically back-propagation and ART networks,
with two examples on their applications in part recognition (totally 5 pages, the whole
chapter has 35 pages). It is hard to say this chapter is a good introduction to neural net-
works. Lippmann's 18-page paper “An introduction to computing with neural nets,”
(IEEE Transactions on Acousticss Speech and Signal Processing, 1987, 14(2) cited as
the references of this chapter in the book) is a much better introduction in terms of the
scope, presentation, organization, and depth. Chapters 12 ~ 14 deal with facility and
warehouse layout and inventory space allocation. Heuristic algorithms such as computer-
ized relative allocation of facilities technology (CRAFT) are used here but no sign of con-
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temporary CI methods. Chapters 15 and 16 discuss “soft issues” in design for agility and
supplier evaluation, from design rules, product differentiation, to supplier-customer rela-
tionship and building a comprehensive model for suppliers. Again no application of CI
methods is found. Finally, Chapter 17 concludes the book with some basic concepts,
methods, algorithms and procedures in data mining and a brief discussion of data farming.

Overall, this is a reasonable source book for researchers and graduate students for
computational methods, as well as for the possible CI applications 1n design and manutac-
turing, but saying the book is about computational intelligence in design and manufactur-
ing is farfetched, and I simply can not make that recommendation to readers.
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VE R TR 1 7 T B E B 2 2 = R 5 REZBAEE Kusiak HFREH P RAERE
HifMEL AROLMREE . HA25HBHNAZAR. BREEE T EERMNBA N
MNEBEEW LHEREERITSHIETMNAH Btk HE . REBEEZ2HEE KRB
HWHEHNERBEWFLSHAATREVEDHEIZEE. XU, AP EE HH L RN
ROt FEETRITE FEDY, Bl Computational Methods, Tl A &2 Computational Intelli-
gence.

BEHRIEFEAENRE EEHEFREELASPE UM ARTERER, L EZHMETEE
REXABFHEENREEMFT 2 HEREHM. BEHE—-FR 30 F, R - LtHEE G
(1699, BARAFRETEERIEEABPER A 2. HEKN—1, REFRITEH
RRAEZAED, 27 “Plas AR MBI E N ITREE R M NE 1,3 7“2 T HIER
A&7, Az RS UL A ERRERE R A TSN M RERENZ LT EAE
flEAHAERECHNITEFENILDNm. NEFERBREVAREALAZHUAER 20 FH95H
PLo2EYAREIRBETERBAIUREEANTR, BREUHBEBEENHFARIESTEE
REMESTH. BLL.EfIBETEEWALERE.SXEZR Ve A5 Bae, EMAER
Mo, B TR BE Ml R4t ANy BB AR & B R H ARG, Aoy + 2 51
fih g DAtk 52 B E R B RA 8 K173 — A% F (John Wiley & Sons, 1990).

AT EERWERE . RHASRKITET L, FERWE UM N 2 8 15 3
BB FEREMABRRE R — 3. 558, A7 LUA K SR & A — 15
W) RSN ARITEERNE L AANRENAREL BECWEE. BE—RAF5 2
MNEATBHEREE NEEHYSHBTEMMTEREZ AR BRHILA, ik
HEeEME4AEERINEREER T A BLESFTEEGE"N B, LB 33 REFK EHAF
“THEER T LR 80 240 . BFEAR B ROH & HITHE S 8 F ) (Computational Intel-
ligence in Manufacturing Handbook, Wang 1 Kusiak 4% , CRC Press, 2001). g T & F
O ERNH EAZHGHENITEERIHEB 3 20K EHEEGTREERET
1 ) (Computational Intelligence: An Introduce, CRC Press, 1998) %, Pedrycz #H $ #5
“ITTEE RIS ZE B Bezdek BEIREH L X R T AT M 2 AR HNAME EZ BRI X
27” (On the Relationship between Neural Networks, Pattern Recognition and Intelli-
gence, International Journal of Approximate Reasoning, 1992, 6.:85~107) 5| A, B =
B BB O T LR A TR ORI A B R FUR A, Kusiak 367148
HAI(HEPRNITRERFL P - P XFTX—WE . L FHEHF 19 &, K5 17
EMELTZTAWNETME EHMESHEREEE M THRERXTHAEITMEE N AT
meyied. THE, FMREEEHERFMNEER“RERRERITHHAEITMEE R
ZEMBARER R, HEPR DTS RITSHEPITEERE.” ANEEESERER
X BRI FIREREAFHEE.
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BEABHITE. A HEE2HW1ITEP, RF-EXNHTRAEARMEITMEGE 11 &£,
RANMB AT SRR REE X THEZCEN —ZHRI/ENTEE R . 2B RE EEITICEMZ
HOEARMBEELERAUITE  FHRIAENE . XEABTHEBERBEE B RAEXY
HEERMAH. R ENEKIERZ. E2BEW S RZF.NE 5 N, EZAEBMERETZ
SR TEREITAEEEE LA HAETTMNEESFRAPHINAE IEHEELERTR
it afEidBETEEZrRELARAMERR. RERXEETERLREH W LB L, m
HEERERE AR arsiE L T XEMNERMBNREIFTANPIRZRR. HE, 7
s —HR AFEERNER FBHENERRESVPNATETENRIHRE. ” ZH
BB AR B IEL ACRIT SHEFRTET R INERZ — MEEEMERAT T, HIA
NEFRLWR T . EWE—FL LR EE.

A AL 17 22 535 . B —F 5| ABAKIE W EART WM EMAHREAR. B _FE1HEA
TERERMETHHRAGHN —EEARAME. FZ2E2FH TELFRITAHEPHEZRE, A
FRAE =B IR B R WD R EFE A AR A E B Kanban £ 48 F0BF 4H £
AN XEHB T ALEAFLATEER. ST —E50 THETNBEIRERN —EHER
W&, JUHZ BP M1 ART W&, 24 T ENTERAF R 5+ 8y 85 H B (35 5 1L, A&
3 35 U AR ME R X S XT & ou M2 ) — MRIF RN 4. RERIFEZ A, Lippmann 25 4F
AiAEY 18 T“Fl " CEHFALITTMEZITE " (An Introduction to Computing with Neural
Nets, IEEFE Transactions on Acoustics, Speech and Signal Processing , 1987 ,14(12) A F
AEWSELRZ —)EEE . FR ALMEE T EEAEFEE. B+ 23T HEW R
MEFEREMEFZ B 2B XBRI|HTITEVACR AN RSB (CRAFD ZER 5 &3
BE HEA ST EEBRIES. B+ AEM T NFE e 2 500 2R & A AY “ 3R
f17, MBI AR e KA B S PR AR 2 mE s, BN RE K
HEEENNAE REEEL XU RRZERATES NS . &5 .8 T LELEE
ZHPH - EARAS R VEEMEE, U BRI (Data Farming) W #8118 45 K
2~ F5.
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