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Foreword 

A workshop o n Computer-Aided Desig n an d Manufacturin g wa s held o n Octo -
ber 7-9 , 200 3 a t Rutger s University . W e would lik e t o expres s ou r appreciatio n t o 
Debasish Dutta , Rav i Janarda n an d Michie l Smi d fo r thei r effort s t o organiz e an d 
plan thi s successfu l conference . 

The worksho p wa s par t o f th e 2002-200 5 Specia l Focu s o n Computationa l 
Geometry an d Applications . W e exten d ou r thank s t o Steve n Fortune , Bernar d 
Chazelle an d Bil l Steige r fo r thei r wor k a s specia l focu s organizers . 

The worksho p brough t togethe r theoretician s an d practitioner s workin g i n th e 
field of Computer-Aided Desig n an d Manufacturin g (CAD/CAM ) an d thos e work -
ing in Computationa l Geometr y (CG) , fo r th e purpos e o f promoting an d explorin g 
links betwee n thes e areas . 

Topics addressed b y the workshop included computationa l metrolog y and toler -
ancing, geometri c constrain t solving , geometric modeling related t o manufacturing , 
numerically-controlled machining , par t immobilization , rapi d prototypin g an d lay -
ered manufacturing , an d surfac e modelin g an d reconstruction . Thes e an d man y 
other topic s ar e al l majo r theme s o f curren t interes t i n bot h CAD/CA M an d CG . 

DIMACS gratefull y acknowledge s th e generou s suppor t tha t make s thes e pro -
grams possible . Specia l thank s g o t o th e Nationa l Scienc e Foundation , th e Ne w 
Jersey Commissio n o n Scienc e an d Technology , an d t o DIMAC S partner s a t Rut -
gers, Princeton, AT& T Labs - Research, Bel l Labs, NEC Laboratories America , an d 
Telcordia Technologies , and affiliat e partner s Avaya Labs, HP Labs , IBM Research , 
Microsoft Research , an d Steven s Institut e o f Technology . 

Fred S . Robert s 
Director 

Robert Tarja n 
Co-Director fo r Princeto n 

Vl l 
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Preface 

Computer-Aided Desig n an d Manufacturin g (CAD/CAM ) i s concerne d wit h 
all aspects o f the proces s o f designing, prototyping , manufacturing , inspecting , an d 
maintaining comple x geometri c object s unde r compute r control . A s such , ther e i s 
a natura l synerg y betwee n thi s field  an d Computationa l Geometr y (CG) , whic h 
involves th e design , analysis , implementation , an d testin g o f efficien t algorithm s 
and dat a representatio n technique s fo r geometri c entitie s suc h a s points , polygons , 
polyhedra, curves , an d surfaces . O n th e on e hand , C G ca n brin g abou t significan t 
performance improvement s i n CAD/CAM , while , o n th e othe r hand , CAD/CA M 
can b e a  ric h sourc e o f interestin g problem s tha t ca n spu r ne w researc h i n CG . 
Indeed, suc h two-wa y interactio n ha s alread y bee n witnesse d i n recen t year s i n ar -
eas suc h a s numerically-controlled machining , castin g an d injectio n molding , rapi d 
prototyping an d layere d manufacturing , metrology , an d mechanism/linkag e design , 
to nam e just a  few . 

To furthe r promot e th e interactio n betwee n th e tw o fields,  w e organize d a 
Workshop o n "Computer-Aided  Design  and  Manufacturing"  a t th e DI M ACS Cen -
ter i n Piscataway , NJ , fro m Oct . 7-9 , 2003 . Th e Workshop , whic h wa s attende d 
by abou t fifty-five  individual s fro m academia , researc h laboratories , an d industry , 
was organized aroun d a  series of invited talks , contributed presentations , an d infor -
mal discussion s geare d toward s fosterin g collaborativ e research . Detail s abou t th e 
Workshop can be found a t h t t p : / /d imacs. r u t g e r s. edu/Workshops/CompAided/ . 

Subsequently, author s of papers presented a t the Workshop were invited to sub-
mit expande d an d polishe d version s o f thei r researc h t o thi s Volume . Th e inten t 
was t o provide , i n on e place , a  se t o f self-containe d paper s tha t coul d serv e a s th e 
starting poin t fo r furthe r research . Al l submission s wer e refereed . Th e paper s i n 
this Volum e ar e a n outgrowt h o f thi s proces s an d cove r topic s suc h a s geometri c 
modeling, computationa l topology , computationa l metrology , geometri c constrain t 
solving, par t immobilization , geometri c aspect s o f machining , layere d manufactur -
ing, an d algebrai c methods . 

We thank Fre d Robert s (DIMAC S Director ) an d Stev e Fortun e (Member , DI -
MACS Counci l an d Chai r o f the DIMAC S Specia l Focu s on Computationa l Geom -
etry an d Applications ) fo r thei r suppor t an d encouragement , DIMAC S an d AM S 
staff member s fo r organizationa l help , th e referee s fo r thei r hel p wit h th e reviews , 
and, o f course , th e author s fo r thei r researc h contributions . W e ar e gratefu l t o th e 
National Scienc e Foundatio n fo r financial  suppor t fo r th e Workshop . 

Ravi Janarda n (Minneapolis , MN ) 
Michiel Smi d (Ottawa , Canada ) 

Debasish Dutt a (An n Arbor , MI ) 
July 200 4 
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