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Shape Deformation of Triangular Net

Dong-Jin Yoo

ABSTRACT

A new approach based on mean value coordinate combined with Laplacian coordinate is proposed for shape

deformation of a large polygon model composed of triangular net. In the method, the spherical mean value coordinates

for closed control meshes is introduced to describe a vertex in the triangle meshes to be deformed. Furthermore, the well
known quardratic least square method for the Laplacian coordinates is employed in order to deform the control meshes.
Because the mean value coordinates are continuous and smooth on the interior of control meshes, deforming operation
of control meshes change the shape of polygon model while preserving the intrinsic surface detail. The effectiveness and
validity of this novel approach was demonstrated by using it to deform large and complex polygon models with arbitrary

topologies.
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W;= Mean value coordinate of a vertex V with respect to
the i-th vertex of control meshes

P= Position vector of a point of spherical triangle

m=Mean vector

n; =Inward unit normal to i-th edge of spherical triangle

0=The length of i-th edge of spherical triangle

V=A vertex of a triangular net

u=Line vector from V to P,

N=Number of nodes of control meshes

P;'=Position vector of the i-th node of deformed control
meshes
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V;'=Position vector of the i-th node of deformed
triangular net

6(P)=Laplacian coordinate of P,

8(P;"y=Laplacian coordinate of P;"

N=Number of triangles connected to P;

E(P')=Object function to be minimized

n~Number of constraints

U=Displacement vector of j-th constraint

IG)=Array for indicating the node number of j-th
constraint

{D}=Matrix of Laplacian coordinates

[A]=Mesh adjacency matrix
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Fig. 1(a) Original scanned model

Fig. 1(b) Deformed model
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Fig. 2 Calculation of mean value coordinate for a vertex
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Fig. 3 Shape deformation of dragon model
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Detailed viewofA Detailed view of' B

(b) Deformed shapes

Fig. 4 Shape deformation of human model using simple control mesh
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(a) Control meshes for shape deformation

Detaited view of ~ w Detatled view of

(b) Deformed shapes

Fig. 5 Shape deformation of human model using more complex control mesh
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(a) Source meshes for deformation transfer

(b)Target meshes for deformation transfer

Fig. 6 Deformation transfer between models
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Fig. 7 Shape deformation of Igea model

Table 1 Computational results

Model Number of triangles of deformed Time(sec) per one frame .
model Control mesh Control mesh Model
design deformation deformation
Dragon 254,392 600 0.1 2
Male
body 610,848 1,120 0.5 8
(Fig. 5)
Igea 426,846 1,730 12.5 40
( H/W : Pentium IV, 3 GHz CPU, 512MB RAM)
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