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ﬂemndxﬁcnhanufmmplexshapeaxsanimpormntisueofmmpuw-a&ded
goometrical design. Classical toals as Bezier or BSpline pole editing are of course
avaﬁah[eforlonganduewellmmedmdwmd&mhonofwfammadeof
palches (generally three or four sided) comnected along their natural boundaries.

By complex shapes we mean here a complete industrial CAD model, gener-
ally made of many G®, G! or G? connected faces.- The farmalisms of the undedy-
 ing surfaces of the faces may be heterogeneous (NURRS, ‘analytic or procedural
wfaoes)andeachfmemaybetmnmedalonguhltmﬂycomplexboundm
{as n-sided and iniernal boundaries).

Thelatemod:ﬁcahonofmd\CADmodels,mhethermﬁtlnngbbalaes—
&mm@mm(hmﬁng)mmmwmmnmmxs,mmmmweme»
chanical bebavior such as spring effects, 1s a key issue to improve the time to
design of complex-shaped objects, Thepnxposeoithxsmntxibunmmtoshaw
thamnltSysmeaddrmuﬁsm A part of this work is related'to a.
Brite-Euram project (FIORES BE96-3579). - .
C The',,_.'__,w_vyresenw&h&erebonampmntofvmwmaa:ﬂ.lalmoddS_
- used in indusirial- QAD applications: The method wonld have been impossible
’ ise w&m‘&emﬁmcakebm(w“mf}p@cﬁmufmpM»
NURBSW We have now to consider the polynomial or rational formalisms
&s approxiniations of & much wider class of Functions, This way of thinking is
. tisual in, pumerical analysis (as FEM algorithrus, for example) and is well sulted
tomodanm&mtnatgeomhckemdsthato&mmmdermputcfgmmmfc--
operators as procedural (black boxes) curves and surfaces. - ¢ - -

Thexd&dthemzthodmmladhzreistomderthemmpl&shape
editing problem as a PDE {Partial Differentia) Equaticn) an the anihient space
R®. The solution of the PDE is a displacement field on R inducing a deformation
on the immersed shape. G%, G* or G2 constraints on paints or along curves on
the model ere expressed as C®, C! or C? constraints on the three dimensional
displacement field, provxdmgtheboundarymhmsforthel’DE.

The practical difficulties encountered are:

- the expression of geometric constraints en surfaces (as G' /G? confact con-
dmonsorreﬂwtmnhnespmpaues)asconstmintsnnthedmphmmmtﬁeldm
its derivatives,

- the choice of the PDE, that is a “good® or “aesthetic® ambient space
displacement field bebavior, :

- the chaoice of a very fast and eccurate numerical method for salving the
PDE, allowing a “real time® interaction,

-theevahahanofthemodzﬁednhapelntheNURBan:mahm

Because this tool gives to Dassault Systeme a technological step ahead over
the competitors we can not give & complete description of the actual solutions to
each of these difficulties. However, we think that the genera! idea of the method
Mm.awp&mﬂ_wmm@mﬂémmmmd@sm
XAOLab and Daszanlt Systeme Provense
XAOLab-ESIL, Case 801,

PmSu:nuﬁquet'DachndnpqugdeLuminy
163 Avenus de Lusiny, 13288 Marseille cedex B, Fruu.
lieutier@esil.univemrs. fr




