16 % 5510 [ E R EDE 224 Vol. 16, No. 10
2011 410 H Journal of Image and Graphics Oct. , 2011

REESHES: TP301.6 XHfFRERR: A XEHS: 1006-8961(2011)10-1918-08
WXRERSHER B, FJR . DO A ny S il RERIE MRS ARIE AL (], s R EDE 240 ,2011,16(10) :1918-1925

0 e 44 A ) R AT gE W ME A TR E ik

I, ERA

CHRL TR AL S R R TR BE, S0 310018)

A OE R T I AN A AT BRI = AR AR AR TS S o P A A R R b B T DU AR B
HUBSRASIEAE IR . B Y, B0l AR ALY PR PR A T i U TR A, A A — S N 5 R SR TR £ D T AR A o AR
TSR A e e, B o e/ IN AR ) 2 T R kR R, L PR 455 1 s A8 70 2 T J 340 I3 ) O P L2 4 T £ )
W, DA T A 200l i R 3 T R L N R o [RDRE, B0 R G ] RE I 0 A S 2 Jy v 33 4, 42 1R — TRl T S 1
VO 3 R ) 23T 0, ARSI Je T AR R R S AR Ak, 11 3080 2 o 7 94 1 T A i LA 8 A 8 P S ) ey B AL
IR, R BR AN IE AR ARSI AR o A, 1 T 0 64 DO 1T 5 23 e 0 583 A 400 i e L5 X o A A6 80 4 7
(1 DU T (AL , T2 o e AR B 0 23— 205 8 ey I T A I 4 J 00 2 2, DR T I 1 58 3k 11 8 R P S LR
SEY R 1% AR T AT LA R RS TR ) T 07 LA B AR ) P AR, - RE A% A 280 S BRI IR R R
JEASE I SR TRIR AL

RERIA) : BIARVETE ; WIPEASTE s (R TR BE B pR A5 11 T8 L

As-rigid-as-possible mesh deformation based on tetrahedral cells

Wang Xun, Wang Qichao
(College of Computer and Information Engineering, Zhejiang Gongshang University, Hangzhou 310018 China)

Abstract ; In this paper, we introduce a novel approach to as-rigid-as-possible mesh deformation based on tetrahedral cells.

The most distinctive feature of this approach is that users can modify the original mesh by selecting a couple of vertices on
the mesh. First, sets of tetrahedral cells are produced, which fit well to the mesh surface, through sparse voxelization.

Preserving the rigidity of local transformations of the mesh surface and these tetrahedra during deformation is achieved by
minimizing the corresponding energy formulation that prevents unnatural artifacts both on the surface and in the interior of
the model. Meanwhile, in order to avoid the possible collapse emerged under large-scale deformation, we present a simple
adaptive tetrahedron decomposition method, which brings more local deformation freedom to the interior of the mesh to
eliminate the implausible deformation effects based on these dramatic volume changes in the local area. In addition, a few
tetrahedra are generated by this method, and then more tetrahedral cells would be densely involved into the deformation
process if necessary, there by resulting in highly efficient and robust results. In our experiments, we show that the volume
and the surface details of the whole mesh can be approximately preserved and the local degeneration inside the mesh under
the large-scale deformation could be efficiently avoided.

Keywords : shape deformation; rigid deformation; volume constraint; energy minimization; adaptive
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Tab.1 The statistics of demos shown in the paper
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