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Interacti ve Free-Form ShapeDeformations . :

Interactve andintuitive free-formshapedeformationsnanipulatedria positionsof controlpoints. Coloring
by meancurvaturedemonstrateligh quality of deformations.

Anisotropic Deformations

»
Anisotropy is definedvia anadditionalcontrolpoint Q (greenspheresn theimages)andtheweight:
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Original Mesh

e Canbeappliedto Point Set Surfaces
¢ Rich paletteof free-formdeformations

—ConstrainedDirectionalandAnisotropic T — Multiple Control Points
e Jva3D program: Free-Form Shape Defor-

CompositeAdvanceDeformations

S GivenameshandcontrolpointsCy, let usshift ameshvertex O into its new positionP definedby thefol-

mator Is avallableat o lowing equations.Eachcontrol point canhave differentproperties:standard/virtuale, 7, €), constrained,
www.mpi-sbmpg.detshin/Research/DefMesh/DefMesh.html e directionalandanisotropic.
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Overlapping:P = O + ZD(Ck, 0), Blending:P = O + 2. D
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Control Mechanism
Basic Shape Deformation Idea with Virtual Control Point

Given a meshand a control point C, let us shift a meshvertex O into its new position P definedby
P = O + D(C, O), wherethedisplacemenD andtheweightW aregivenby
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_HereOmm denot_esthe meshvertex closesto C. Th97 = —1 and~y = 1 leadto differentshap_edeforma- H aVing Fun Wlth Fr ee_l_-Orm DefOrmatiOnS

Overlapping Blending Varying

D(C,0) = gW(C, 0)(0 — C), W(C,0) = exp(— ), o =W(C,Omin).

tions: round-repellingvheny = 1 andsharp-attractingvheny = —1 via the standaraontrol point.

In orderto obtainaround-attractingandsharp-repellingleformationsa conceptof avirtual controlpoint
IS introduced.Thevirtual controlpointV is obtainedirom C by thereflectionwith respecto O,,,;,,. Then
thefollowing displacementiled is used.

D(C,0) = 'W(C,0)(0 - V), V =20,,, - C.
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AdvancedDeformation Techniques
Constrained Deformation

Deformationeffectsarewell localizedvia W(O,,,;,,, O).
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Mor phing a squirr el into a piglet
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Original Round-Repelling O) Round-Attracting  W(O,n, O SkeletOn‘Dnven GIObal Shape DeformathnS
Themethodwill beappliedto the skeletalcontrolinterface.
Feature Sensitive vs Intuitive Deformations o e o L
ConstrainedeformationsuseW (0,,,;,,, O) insteadof W(C, O). S S e T T
Local Deformation  Global Deformation " ExtactSkeleton  Edit Skeleton  Update Original Geometry

Feature Sensitve W(C, O) More Predictable W (O, O)

Directional Deformation

DirectionalDeformationsvia R (yellow spheresn theimages)nsteadof O,,,;,,. SkeletonDeformation Update Geometry




