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In thiscommunicationwediscusstheproblemof reconstructingsurfacesfrom discrete
scattered(irregularly distributed)data. Oneof the usualwaysto preprocessthe data
is to constructfirst an initial triangulatedpolyhedralsurfacethat spansall givendata
points.Thedatapointswill thenbetheverticesof theobtainedtriangulatedsurface.
We refer to the surface,which we want to reconstruct,as to the source surface. A
polyhedral(triangulated)surface,reconstructedfrom thegivendiscretedataset,canbe
consideredasa polyhedral model of thesourcesurface.

Thekey questionis:

� How to determinethemeasureof adequacy of a polyhedralmodelwith respect
to thesourcesurface?

A surfacepossesestopological andmetric properties.Themetricpropertiesarethose
thatdependon theextentanddetailsof theshapeof thefeaturesin thestructureunder
study. Thenotionof theshape(not well–defined)is directly relatedto theconceptof
curvature(well–defined).Thereexist severaltypesof curvaturefor asurface,themain
onesaretheGaussianandtheMeancurvatures.Topologyconcernswith thoseproper-
tiesof theshapethatdo not changeunderdeformation(one-to-oneandbicontinuous).
In this communicationwe assumethatpossiblepolyhedralmodelspreserve the main
topologicalcharacteristicsof thesourcesurface,i.e., its genus andorientability. There-
fore, if we couldestimatethecurvatures(up to anadmissibletolerance)of thesource
surfacefrom apolyhedralmodel,thenwe couldconsiderthis modelasadequate.
If we know theanalyticalrepresentationof thesurface,thenwecaneasilycomputeits
curvaturesby usingthewell–known formulaeof differentialgeometry[5]. Thesefor-
mulaerequirehighorderdifferentiabilityof thesurface(at leastthesecondorder)and,
therefore,arenot applicableto polyhedralsurfaces,which areof

���
–class.Neverthe-

less,analoguesof curvaturesfor polyhedralsurfacesexist andeasilycanbecomputed
[1, 4]. But thenumberof polyhedralmodelsis huge,andmany of themmightbequite
inadequate.
We investigatewhichpolyhedralmodelbestapproximatesthecurvaturesof thesource
surface.We canpassfrom onepolyhedralmodelto anotherjust by swappinganedge
[2]. This operationcanbe consideredasan optimisationprocedure,and,hence,our
problemto find anadequatepolyhedralmodelcanbetransformedinto theproblemof
optimisationof aninitial polyhedralmodel.
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We give a brief overview of the theory of non-regular surfacesdevelopedby A.D.
Aleksandrov andhis schoolin Russia[6]. Polyhedralsurfaces,aspolyhedral metrics,
form thebasicpartof thistheory. Thenwediscussseveralgeometricvariationalcriteria
to obtainanadequatepolyhedralmodel. All thesecriteriaarerelatedto minimisation
of oneor anothercurvature,definedfor a polyhedralsurface. Most of thesecriteria
have beenintroducedby theauthorandher long-termcollaboratorRuudvanDamme
[1, 2].
The last topic which we discussis the relationbetweenthe dataandthe adequacy of
themodel.Our modelcanbeoptimalamongall polyhedralmodelswith respectto the
given criterion, but still be non–adequate,becausethe given datado not sufficiently
representthesourceobject.Therefore,thesecondkey questionis:

� How to determinewhetherthedataaresufficient?

We discussanapproachto answerthis question,by usingsomenotionsof thecritical
point theoryandthetheoryof non–regularsurfaces[3, 6].
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