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Interacti ve Free-Form ShapeDeformationsInteracti veFree-Form ShapeDeformations
Interactiveandintuitivefree-formshapedeformationsmanipulatedvia positionsof controlpoints.Coloring
by meancurvaturedemonstrateshighquality of deformations.

Contrib utionContrib ution
� Simpleand Fast Deformation Method
� Canbeappliedto Point Set Surfaces
� Richpaletteof free-formdeformations

–Constrained,DirectionalandAnisotropic
� Java3D program:Free-Form Shape Defor-

mator is availableat
www.mpi-sb.mpg.de/� shin/Research/DefMesh/DefMesh.html

Control MechanismControl Mechanism
Basic Shape Deformation Idea with Virtual Control PointBasic Shape Deformation Idea with Virtual Control Point

Given a meshand a control point � , let us shift a meshvertex � into its new position � definedby
� � � � 	 
�� �
� � , wherethedisplacement	 andtheweight aregivenby
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Here � # $)% denotesthemeshvertex closestto � . The � � � * and � � * leadto differentshapedeforma-

tions: round-repellingwhen � � * andsharp-attractingwhen � � � * via thestandardcontrolpoint.
In orderto obtaina round-attractingandsharp-repellingdeformationsa conceptof a virtual controlpoint

is introduced.Thevirtual controlpoint + is obtainedfrom � by thereflectionwith respectto � # $&% . Then
thefollowing displacementfiled is used.
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Round-Repelling Sharp-Attracting

Round-Attracting Sharp-Repelling

,.-)/&0214365714895:,�;<3=0>8?;<@BAC;<DE3=0

FG8?DEHIDE3614@BJLK&MON F

,

PRQTS

F�-)FG8?DEHIDE3614@BJLK&MONVU.K<8?0>DEW?K&MF -4JXK&M>NYU.K<8?0ZK<[V,�@E;&M>K7M>0C0Z;\,PRQTS
].^)_&`ba4c6dea4f9d:]�g<c=`Zf?g<hBiCg<jEc=`

kGf?jElIjEc6a4hBmLn&oOp k
]

qRrTs
k�^)ktfbjElujvc6a4hwmXn&o>pYx.n<f?`ZjEybn&ok ^4mLn&oOpYxGn<fb`Zn<z�]�hEg&oOn&oO`C`Zg\]qRr{s

x

x|^4xGjvf?`Z}6a4h�]�g<c=`Zf?g<hBiCg<jEc=`

AdvancedDeformation TechniquesAdvancedDeformation Techniques
Constrained DeformationConstrained Deformation

Deformationeffectsarewell localizedvia 
�� # $&%~�
� � .

Original Round-Repelling 
�� �
� � Round-Attracting 
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Feature Sensitive vs Intuitive DeformationsFeature Sensitive vs Intuitive Deformations
ConstrainedDeformations:use 
�� # $)% �
� � insteadof 
�� �
� � .

FeatureSensitive 
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Directional DeformationDirectional Deformation
DirectionalDeformationsvia � (yellow spheresin theimages)insteadof � # $&% .

Anisotropic DeformationsAnisotropic Deformations
Anisotropy is definedvia anadditionalcontrolpoint (greenspheresin theimages),andtheweight:
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CompositeAdvanceDeformations

Multiple Control PointsMultiple Control Points
Givenameshandcontrolpoints � º , let usshift ameshvertex � into its new position � definedby thefol-
lowing equations.Eachcontrolpoint canhave differentproperties:standard/virtual,» � � � � � , constrained,
directionalandanisotropic.
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Overlapping Blending Varying ½

Having Fun with Free-Form DeformationsHaving Fun with Free-Form Deformations

Deformations of Complex GeometricObjects

Mor phing a squirr el into a piglet

Futur eResearchFutur eResearch
Skeleton-Driven Global Shape DeformationsSkeleton-Driven Global Shape Deformations

Themethodwill beappliedto theskeletalcontrolinterface.

Local Deformation Global Deformation

Skeleton Original Shape

Extract Skeleton Edit Skeleton Update Original Geometry

SkeletonDeformation UpdateGeometry


