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Error-bounded Compatible High-order Remeshing

ZHANG Wenxiang, GUO Jiapeng and FU Xiaoming

School of Mathematical Sciences, University of Science and Technology of China,Hefei 230000, China

Abstract This paper proposes a method to construct high-quality and compatible high-order surface meshes with bounded ap-
proximation errors. Given two closed,oriented,and topologically equivalent surfaces and a sparse set of corresponding landmarks,
the proposed method contains two steps: (1) generate compatible high-order meshes with bounded approximation errors and(2) re-
duce mesh complexity while ensuring that approximation errors are always bounded,and reduce the distortion between the com-
patible meshes and approximation errors with the original meshes by optimizing the control vertices. The first step is to generate
compatible linear meshes with bounded approximation errors,and then upgrade them to high-order meshes. In the second step,the
mesh complexity is effectively reduced by iteratively performing an edge-based remeshing and increasing the compatible target
edge lengths. The Jacobian matrix of the mapping between 3D Bézier triangles is derived from tangent space,so that the distortion
energy can be effectively optimized. By optimizing the distortion energy and approximation errors energy,the distortion between
compatible meshes and approximation errors are effectively reduced. Tests on various pairs of complex models demonstrate the ef-
ficacy and practicability of our method for constructing high-quality compatible high-order meshes with bounded approximation
errors.

Keywords Compatible mesh, High-order mesh. Bounded approximation errors, Hausdor{{ distance, High-quality mesh., Low

mesh complexity
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Fig.5 Different Bézier orders
# 1 LR
Table 1 Experimental data
HA £F,/#F,/%S #F, B g /() B /s diy/diy/ %
A1 94336/126646/15 3988 1.67 42,09 864. 27 0.26/0. 21
A 2 18868/18954/17 3318 1.28 45. 85 582.03 0.28/0. 24
B 3(% —4T) 45908/23192/11 2990 1.31 12. 86 530. 29 0.27/0. 28
3% Z4D) 23348/25992/11 3460 1.30 4421 620. 02 0.29/0. 27
F 3(% =47) 25996/46888/11 3854 1. 30 42, 84 653.52 0.26/0. 28
i 4(b) 24540/19994/19 3552 1.41 43.04 645. 96 0.19/0.19
H 4(e) 24540/19994/19 3108 1.41 43. 89 605. 93 0.27/0. 28
A 4(d) 24540/19994/19 2516 1.42 43.92 1499. 37 1.09/1.09
F 5(b) 18994/18992/16 3024 1.25 46. 64 592, 95 0.23/0.21
M 5(c) 18994/18992/16 2962 1.24 46. 04 1801. 14 0.18/0. 21
A 6 31488/25598/16 5598 4,22 38.07 1084. 99 0.29/0. 27
B 7Rk E-R T 25504/11810/6 2982 1.81 41.95 537.28 0.27/0. 28
7 #3%5- & 33272/32498/10 3828 1.89 41.29 1457. 41 0.29/0. 24
B 7R 28124/24490/19 2596 1.37 45.28 487. 81 0.24/0.27
8 B 51684/18996/24 2998 1.19 48.16 549, 23 0.21/0.22
8y 36336/18992/12 3006 1.16 43.06 550.01 0.27/0.23
H8 18982/18996/16 2844 1.22 16.43 515, 95 0.30/0. 26
8 18884/18866/15 2900 1.36 45. 33 524.97 0.27/0.27
H 9 i IR 39682/15142/9 2572 1.15 16. 50 736.79 0.22/0. 22
o Fe 24386/24638/27 2468 1.19 15.58 440. 59 0.30/0.27
4.2.4 BEEFHER AL FE [ 2R AT 5% A [ 2845 70 %) b 5% A 305 i R A7 0

T SR D5 I B e R ATTE R 6 I T P A
ZERAEBL i TP A AL ) AE AR ORI 22 5 IR
T 28 AR o Y TR A% 22 [R] ) e S5 A7 e B g Ll . RVAS
I A SCOF VAT B A BGARR A2 2% 2 Y LA 24 R T ) % 22 AT SRR A

SEUE B, AR SO 1 B R T M AR DR 22 A AR R B A A A
P B RORS . 1T 7 45 1T BN A P R 3 R[] 8 A B Y &5
R 8 G T R B g 4 0 [F] AR Y B 4

B 6 w2 R A
Fig. 6

High difference models

B 7 Al [ SRR A 45 2R

Fig. 7 Results of some different models
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Fig. 8 Results of some similar models
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Fig.9 Comparison with Yang et al’s'' method
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