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(a) Curve reconstructed by minimum spanning tree (b) Curve reconstructed without minimum spanning tree
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Fig.3 Comparison of the reconstructed curves by or without minimum spanning tree
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(a) Curve reconstructed without fairness term  (b) Curve reconstructed with a fairness term

(a) (®)
Fig.5 The shape of the reconstructed curve can be improved by introducing a fairness term
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Tablel Runtime comparison between our method and Lee’s

1 Lee
Methods . Runtime (s) '
Fig.6(a) Fig.6(b)
Our method 1.16 1.75
Lee’s method 136.85 124.11
> s , Lee

© PR

HOFIFFIT hetps/ www. jos. org. cn




2193

References:

[1] Varady, T., Martin, R.R., Cox, J. Reverse engineering of geometric models

29(4):255~268.

an introduction. Computer Aided Design, 1997,

[2] Singh, R., Cherkassky, V., Papanikolopoulos, N. Self-Organizing maps for the skeletonization of sparse shapes. IEEE Transactions
on Neural Networks, 2000,11(1),241~248.

[3] Korsters, M. Curvature-Dependent parameterization of curves and surfaces. Computer Aided Design, 1991,23(8):569~578.

[4] Sarkar, B., Menq, C.-H. Parameter optimization in approximating curves and surfaces to measurement data. Computer Aided

Geometric Design, 1991,8(4):267~290.

Yang, Xun-nian, Wang, Guo-zhao. Planar point set fairing and fitting by arc splines. Computer Aided Design, 2001,33(1):35~43.

]

6] Levin, D. The approximation power of moving least-squares. Mathematics of Computation, 1998,67(224):1517~1531.
] Lee, LK. Curve reconstruction from unorganized points. Computer Aided Geometric Design, 2000,17(2):161~177.
1

Kégl, B., Linder, T. Learning and design of principal curves. IEEE Transactions on Pattern Analysis and Machine Intelligence,
2000, 22(3):281~297.
[9] Pottmann, H., Randrup, T. Rotational and helical surface approximation for reverse engineering. Computing, 1998,60(4):307~322.

[10] Goshtasby, A.A. Grouping and parameterizing irregularly spaced points for curve fitting. ACM Transaction on Graphics, 2000,
19(3):185~203.

[11] Fang, L., Gossard, D.C. Multidimensional curve fitting to unorganized data points by nonlinear minimization. Computer Aided
Design, 1995,27(1):48~58.

[12] Taubin, G., Rondfard, R. Implicit simplicial models for adaptive curve reconstruction. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1996,18(3):321~325.

[13] Hoschek, J., Lasser, D. Fundamentals of Computer Aided Geometric Design. Wellesley, MA: A K. Peters, 1993.

A Tracing Algorithm for Planar Curve Reconstruction from a Set of Unorganized
Points'

ZHONG Gang, YANG Xun-nian, WANG Guo-zhao

(Department of Mathematics, Zhejiang University, Hangzhou 310027, China);
(Institute of Computer Graphics and Image Processing, Zhejiang University, Hangzhou 310027, China)
E-mail: zhonggang@css.zju.edu.cn; yxn@math.zju.edu.cn

http://www.zju.edu.cn

Abstract: Curve reconstruction from a set of unorganized points plays an important role in the fields of reverse
engineering and computer vision. In this paper, a new tracing algorithm is presented for planar curve reconstruction
based on the regular distribution property of the point set. The following central point within a small local region of
current tracing point can be obtained based on the influence of neighboring points as well as the smoothness and
fairness principle. Finally, a sequential of central points can be traced out efficiently without any iteration and a
parametric curve can be reconstructed by interpolating the central points. The experimental results show that the
tracing algorithm is an efficient method for curve reconstruction.
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