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In thiscommunicatiorwe discusghe problemof reconstructingurfacesrom discrete
scatteredirregularly distributed) data. One of the usualwaysto preprocesshe data
is to constructfirst aninitial triangulatedpolyhedralsurfacethat spansall given data
points. Thedatapointswill thenbetheverticesof the obtainedrriangulatedsurface.
We refer to the surface,which we want to reconstructasto the source surface. A
polyhedraltriangulatedkurface reconstructeérom thegivendiscretedataset,canbe
consideredsa polyhedral model of the sourcesurface.

Thekey questionis:

¢ How to determinethe measureof adequag of a polyhedralmodelwith respect
to the sourcesurface?

A surfacepossesetopological andmetric properties.The metric propertiesarethose
thatdependon the extentanddetailsof the shapeof thefeaturesn the structureunder
study The notion of the shape(not well-defined)is directly relatedto the conceptof
cunature(well-defined).Thereexist severaltypesof curvaturefor a surface themain
onesarethe Gaussiarandthe Meancurvatures.Topologyconcernswith thoseproper
tiesof the shapethatdo not changeunderdeformation(one-to-oneandbicontinuous).
In this communicationve assumehat possiblepolyhedralmodelspresere the main
topologicalcharacteristicef thesourcesurface, i.e., its genusandorientability. There-
fore, if we could estimatethe curvatures(up to anadmissibletolerance)f the source
surfacefrom a polyhedralmodel,thenwe could considerthis modelasadequate.

If we know the analyticalrepresentatioof the surface thenwe caneasilycomputeits
cunvaturesby usingthe well-known formulaeof differentialgeometry[5]. Thesefor-
mulaerequirehigh orderdifferentiability of the surface(atleastthesecondrder)and,
therefore arenot applicableto polyhedralsurfaceswhich areof C°—class.Neverthe-
less,analogue®f curvaturesfor polyhedralsurfacesexist andeasilycanbe computed
[1, 4]. Butthenumberof polyhedralmodelsis huge,andmary of themmightbe quite
inadequate.

We investigatevhich polyhedralmodelbestapproximateshe curvaturesof the source
surface.We canpassfrom onepolyhedralmodelto anotherjust by swappinganedge
[2]. This operationcanbe consideredas an optimisationprocedure and, hence,our
problemto find anadequatgolyhedralmodelcanbe transformednto the problemof
optimisationof aninitial polyhedralmodel.
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We give a brief overview of the theory of non-reggular surfacesdevelopedby A.D.

Aleksandra andhis schoolin Russia[6]. Polyhedralsurfacesaspolyhedral metrics,

formthebasicpartof thistheory Thenwe discusseseralgeometriovariationalcriteria
to obtainan adequateolyhedralmodel. All thesecriteriaarerelatedto minimisation
of oneor anothercurvature,definedfor a polyhedralsurface. Most of thesecriteria
have beenintroducedby the authorandherlong-termcollaboratorRuudvan Damme
[1, 2].

The lasttopic which we discussis the relationbetweenrthe dataandthe adequag of

themodel. Our modelcanbe optimalamongall polyhedralmodelswith respecto the
given criterion, but still be non—adequatdyecausehe given datado not sufficiently
representhe sourceobject. Therefore the secondkey questionis:

o How to determinevhetherthe dataaresuficient?

We discussan approacho answetthis question by usingsomenotionsof the critical
pointtheoryandthetheoryof non—reyularsurfaced3, 6].
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