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Generation of volume parameterization model based on

discrete harmonic mapping

Chen Long', Liu Yusheng’, Xu Gang’
1. College of mechanical engineering , University of Shanghai for Science and Technology, Shanghai 200093, China;
2. The State Key Lab. of CAD&CG, Zhejiang University, Hangzhou 310027, China;

3. Department of Computer Science, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: Objective The volume parametric model has many excellent characteristics and extensive application pros-
pects. Determining the method by which to create the model is an urgent issue to address. Method This study first presents
the expression of volume parametric model and proposes the setting of control points as the core issue. After the control
points of the six boundary surfaces are presented, a new method for creating the control points of the volume parametric
model is presented on the basis of the differential form of harmonic functions from the computational domain to the parameter
domain. The Jacobian matrix and isoparametric network are also presented to assess the quality of the generated volume
model. Result A volume parametric model is constructed on the basis of the point cloud model. A detailed comparison is
performed between our method and the discreet Coons and convex combinative interpolation methods. Results show that the

discreet harmonic function method can obtain a more stable and optimized model compared with other methods. Conclusion
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Discrete harmonic mapping method can get initial volume parametric model but the model is required to be optimized and

has provides a very good basis by using our method.

Key words: volume parameterization; control point setting; harmonic mapping; mesh quality
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Fig. 2 The point cloud model
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Fig. 3 The surface model based on reconstruction of point cloud
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Table 1 The differences between the control points by three methods

PR > 10 il B >20

—— Teih T P R B > 1
HH HC MC HM HC MC HM HC MC HM
i T B M 729 729 729 729 723 725 545 695 694 54
e B M2 1549 1538 1539 1529 1203 833 209 370 222 0
Zod M3 6 859 6859 6859 6623 6572 6 669 0 5594 5729 0

=2 FRILEFZRNER
Table 2 The test result of Jacobi matrix method

61 x61 x61 41 x41 x41
UIRES
M1 M2 M3 M1 M2 M3
471 249 64 107 72 27
470 223 64 100 62 27
497 249 64 116 72 27

R3 FSMERNUER

Table 3 The result of isoparametric network method

21 x21 x21 41 x41 x41

Jrik
M1 M2 M3 M1 M2 M3

C 1.02E11 1.01E11 2.03E11 6.95E11 7.10E11 1.12E12
H 1.00E1l 1.02E11 1.40E11 6.66E11 7.20E11 8.30Ell

M 1.05E11 1.17E11 1.43E11 6.93E11 7.80E11 8.32E11
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