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Abstract: 3D object fusion is a new geometric modeling tool. It provides an easy and fast way to generate novel
models from two or more existing geometric models by using 3D cutting and pasting operations. A new montage
mesh fusion method is proposed based on local harmonic mapping in this paper. The approach first extracts mesh
regions to be fused by approximating offset curves on meshes, then parameterizes the regions using harmonic
mapping with holes, and the smooth mesh fusion is finally obtained by topology combination and fusion control.
Compared with the global harmonic mapping method, this approach has the following advantages. (1) The
efficiency of the algorithm is greatly improved. The computational cost involved no longer increases exponentially
with the number of vertices of the meshes to be fused. (2) The algorithm is robust as the ambiguity in graph
structure combination is alleviated. (3) The detail of the cut mesh is fully kept. (4) The topology restriction of the
original algorithm is eliminated. Experimental results show that the new approach can be used to create lots of
special exaggerated modeling effects for computer animation, thus it is of import value in film and TV industry.
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Fig.1 An overview of mesh fusion based on global harmonic mapping
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Table 1 Relation between the number of mesh vertices and the computation time in harmonic mapping
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Fig.2 An overview of mesh fusion based on local harmonic mapping
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Fig.3 Fusion region topologically equivalent to a ring-like disk
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Fig.4 The control parameter for FCF
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Fig.5 The fusion of a fim and a head Fig.6 The fusion of a UFO and the shell of a turtle
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Fig.7 The fusion of a bull head and the body of a horse Fig.8 The fusion of a head and a cup handle
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Table 2 Computational efficiency comparison between two algorithms

R2 HENUEACR

Examples Fig.5 Fig.6 Fig.7 Fig.8
ny 309 1086 2473 1376
F! ne 858 3144 7361 4089
ny 550 2059 4889 2712
ny 470 1038 5278 224
F ne 1351 3037 15721 599
ny 882 2000 10 444 376

£x(s) Kanai’s algorithm 2.594 49.282 N/A Cannot handle
Our algorithm 0.078 1.359 0.860 0.109

1(s) Kanai’s algorithm 8.141 15.156 N/A Cannot handle
¢ Our algorithm 2.566 3.156 7.531 1.610

4 & &

AR = 24 T 0 5 1 0 5 L5 0 g 98 D3 P e, AR SR RSB T O AR S T ) S R R ISR £ o A
S TR IR 3R T b T o e AL B U B R A i DX B B i A S A L SR A AR
i CEEETER. AT OREE L TR AR ) A S SRR AR, AT N R LBl i e v
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