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Abstract
As high-quality geometricalmodelsbecomenecessaryfor realisticapplications,the creationof sophisticatedsurfacedetailsquickly becomesa crucial
bottleneck to modeling. Geometrytexture synthesiscanalleviatethis problem. We proposeto combinegeometrytexture synthesiswith point-set
surfaces.Point-set surfacesform a powerful and 
exible representation to encode intricate surfacedetails. Our algorithmincrementally buildsup a
�nal geometrytextureby �tting patchesfroman initial geometrytexture,accordingto a distance�eld-basedmetricappliedto a point neighborhood.
An automaticpoint pairing schemeis usedto warp the most similar patch with a thin-plate splineinterpolation to make it concordant with its
neighborhood. The point-set representation freesus from copingwith explicit connectivity, whileo�ering trivial manipulationfor cutting, merging,
and�tting portionsofasurface.An appropriateblendingcorrectsfor any remainingsmalltexturegaps.Experimental resultsareprovidedto illustrate
the generality andthe e�ciency of our approach.

Con text

� Patch-basedgeometrytexturesynthesis

� Point-setsurfacesavoid dealingwith stitching

� No topologicalconstraints on geometry

� Automatic pairing for thin-plate splineinterpo-
lation of surfaces

� Fast processingtime

Synthesis Algorithm

� Randomseedpatch

� While texturenot completed:

1 Find a patch with similarneighborhood

2 Warp

3 Blend

4 Cut

� Cut out padding

1 Find a Patch with Similar
Neigh borho od

Overlapregion

Patch region

Paddingregion

Input texture
� Point-setsurface(s)
� Boundingbox: dimensions
� Referenceplane:orientation

Output texture

1.Find a setof bestmatchingcandidateswith cur-
rent neighborhood

� Overlap regionconverted to distance�eld for
comparison

� Distance�eld resolutiondiscretizesthe search
space

2.Randomchoiceamongbestcandidates

3.Copy andtranslateto target region
,! Trivial operationwith point sets

2 Warp

Thin-platesplineinterpolation

Find a setof matching points

Neighbordhood Selectedpatch

3 Blend

after warping
Cracks andlocalmismatchesmay remain

Blendingpositionsandtheir projectionon the
neighborhood correctsthoseartifacts

4 Cut

� Cut out paddingregionfromoutput andpastein
blendedpatch, easywith meshlessrepresentation

� Hashedregulargrid and local kd-treesmake for
e�cient neighborhood selection

Results

Point-setsize Synthesistime (seconds)

Input Output Search Warp Blend Other Total
Height �eld 33194 87101 6.7 11.2 10.8 2.0 30.7
Weave 43592 126139 5.7 7.7 12.0 2.6 28.0
Flowers 37473 68290 11.0 14.9 7.4 2.7 36.0
Chainmail 71454 197282 8.5 7.3 18.4 3.8 38.0
Chainmail (large) 714542947085 147.5 201.3 316.2 45.8 710.8
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