
ACS - Algorithms for Complex Shapes
with certified topology and numerics

A STREP Project in FP6

This project aims at advancing the state of the art in computing with complex
shapes, starting with curves in the plane and surfaces in three-dimensional space,
and including piecewise smooth surfaces, surfaces with singularities, as well as ma-
nifolds of codimension larger than one in moderately high dimension. Increasingly
demanding applications require efficient and robust algorithms for complex shapes.
Topics that arise and that we address are shape approximation (including meshing
and simplification), shape learning (including reconstruction and feature extrac-
tion), as well as robust modeling (including boolean operations). Our work on these
topics will be closely intertwined with basic research on shape representations. A
unique and ambitious feature of our approach is the guaranteed quality of all data
structures and algorithms we plan to develop. Through certified topology and nu-
merics, we will be able to prove that the output is topologically and numerically
consistent, according to prespecified criteria. A software prototype, dealing with a
restricted class of complex shapes, will demonstrate the feasibility of our techniques
in practice.

PerÐlhyh

To Prìgramma autì prowjeÐ thn sÔgqronh gn¸sh gia upologismoÔc me polÔploka
sq mata. Xekin� apì kampÔlec sto epÐpedo kai leÐec epif�neiec ston trisdi�sta-
to q¸ro, kai exet�zei tmhmatik� leÐec epif�neiec, idi�zousec epif�neiec, kaj¸c kai
epif�neiec mikr c di�stashc se q¸rouc sqetik� meg�lhc di�stashc. Oi sÔgqronec
efarmogèc apaitoÔn oloèna kai taqÔterouc kai asfalèsterouc algìrijmouc gia po-
lÔploka sq mata. Ta antÐstoiqa probl mata pou melet¸ntai eÐnai h prosèggish
sqhm�twn (perilambanomènwn plegm�twn kai aplopoÐhshc), h ekm�jhsh sqhm�twn
(perilambanomènhc thc anakataskeu c kai thc exagwg c qarakthristik¸n), kaj¸c
kai h asfal c montelopoÐhsh (perilambanomènwn pr�xewn se 2 sq mata). H doulei�
mac se aut� ta jèmata sqetÐzetai me thn èreuna sthn anapar�stash sqhm�twn. 'Ena
qarakthristikì tou Progr�mmatoc eÐnai h eggÔhsh thc poiìthtac twn dom¸n dedo-
mènwn kai twn algorÐjmwn pou anaptÔssoume. Me b�sh thn egguhmènh topologÐa
kai arijmhtik , diasfalÐzoume pwc h èxodoc twn algorÐjmwn eÐnai topologik� kai
arijmhtik� sumbat  me orismèna dedomèna krit ria. 'Ena antÐstoiqo logismikì ja
ulopoi sei autèc tic idèec.
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