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.

Hepidndm

To Ipdypapuuo autd tpowdel Ty clyyEovn YVOOT VLo UTOAOYIOUOUS UE TONOTAOXAL
oyfuata. Zexwd and xaunUAEC oTo emnedo xou Asleg EMPAVEIES GTOV TELOdAOTA-
T0 PO, xou e€etdlel TunuaTxd Aelec empdveies, Widlovoeg empdvetes, xodide xou
empdvelec Uinpric SLdoTUaTC O YWEOUC OYETXd YeYdAne ddotaonc. Ou olyypovee
£QapUoYEC anmantoly oAoéva xat TayOTEPOUS Xal ACPUAECTEPOUS ahySpUIOUS YioL TTo-
Nomhoxar oyfipata.  Ta avtiotoiya tpoBiruate mouv pehetdvion elvar 1 Tpocéyyio
oynudtwy (Tepthopfavouévey TAeYUdTewy xol arhononong), 1 exuddnon oynudtwy
(TEPANUBAVOUEYNC TNG OVOXATAOXEVAC Xt TNC EEAYWYHC YOPOXTNPIOTINGDY), XaDMe
%o 1) ao@okfic povtelonoinon (repthaufavopévey npdewmy ot 2 oyfuata). H douleid
pag ot autd tor Véparte oyetileton Ue TNV €peuva oTNY avamapdoTaoT), aynudtwy. Eva
yopoxtnptotixd tou Ilpoypduuatog elvon 1 eyydnon g moLOTHTOC Twv Sou®y dedo-
HEVRWY xot TV ahyopiiuwy mou avartiocoude. Me Bdon tnv eyyunuévr tomoloylo
xon oprduntes, dicogpaiilovpe twg 1 €€odog Twv ahyoplluwy elvar Tomoloyxd xou
apLiunTd ouufBaty| ue opiopéva dedoueva xpitipla. ‘Eva avtictowo hoyiouxd da
vhomothoeL aUTES TIC IEEC.



