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Abstract

This study concerns an advanced NURBS surface reconstruction method, which is based on the NURBS

surface model fitting to the unstructured point cloud measured from an arbitrary complex shape. The concept

of generating a simple triangular mesh model was introduced to generate a quadrilateral mesh model well-

representing the topological characteristics of point cloud. The NURBS surface reconstruction processes

required the use of the various methodologies such as QEM algorithm, merging scheme of pair-wise

triangular mesh, creation algorithm of G' continuous tensor product NURBS surface patch, and so on. The

effectiveness and reliability of the proposed NURBS surface reconstruction method were validated through

the simulation results for the geometrically and topologically complex shapes.
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Fig. 1 Initial triangular base mesh model
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Fig. 4 Quadrilateral patterns

Fig. 5 Quadrilateral base mesh model
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Fig. 9 Tangent plane continuity at a corner between
adjacent patches with same vertex

Fig. 10 Tangential continuity on each boundary between
two adjacent patches

Fig. 11 NURBS surface model
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Fig. 12 NURBS surface reconstruction program
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Fig. 13 NURBS surface reconstruction process
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Table 1 Surface reconstruction of a teeth model

Model No. of mesh/patch | Process time
Initial triangular base mesh model 19,492 2.249 sec
Simplified triangular base mesh model 400 8.906 sec
Quadrilateral base mesh model 203 0.078 sec
NURBS surface model 203 0.391 sec
Total - 11.624 sec

Fig. 14 NURBS surface reconstruction of a ballJoint
model

Table 2 Surface reconstruction of the ballJoint model

Model No. of mesh/patch | Process time
Initial triangular base mesh model 11,302 1.421 sec
Simplified triangular base mesh model 300 4.652 sec
Quadrilateral base mesh model 154 0.047 sec
NURBS surface model 154 0.079 sec
Total - 6.199 sec
4, 7 =
2 AFdAE HzAstE A JHEHE
NURBS =¥ E&E A& Adshs ¥H=
Agrareda, 1 ogEe F84e g AAE B

-

(1) Aae A BAskE 27 A28 7]
W ow g mEe AE s A9a 9E da
g5, W4 HAAS s 2 FFES o] LA
A skl o

) 42 9 39 HAE YFE7] H8A s
TEE v A7 7 b4 29SS QEM YAl
g5S ol &e HAH 7nke] w4 kst S
Eg= A3

(4) AR w4 el #deA S 7k
=< Aol HFA 2N NURBS A sS
WA S, o] 3k wjx] Alolo A&AS w A
T =T A Gl Addess =ATe
24 2E A AojdlA ¢ A ALES w

1568



%3} NURBS &9 295 Ao

(5) ¥ ATl A Aersk NURBS = &2 AJA]
e AE ) W] RdS A
Al 8T E = va AEFstE g SoF v &
o] Abga} FHoF mAee] g Lawe A
Alzke] Aoz 71 Ao= e

il
o

Snp=t

(1) Hoppe, H., DeRose, T., Duchamp, T., McDonald, J.
and Stuetzle, W., 1992, “Surface Reconstruction from
Unorganized Points,” Proceedings of SIGGRAPH, pp.
71~78.

(2) Lee, A., Moreton, H., and Hoppe, H., 2000,
“Displaced Subdivision Surfaces,”
SIGGRAPH, pp. 85~94.

(3) Kim, S. 1. and Li, R. X., 2006, “Complete 3D
Surface Reconstruction from Unstructured Point
Cloud,” Journal of Mechanical Science and
Technology, Vol. 20, No. 12, pp. 2034~2042.

(4) Leif, P. K., Jens, V., Ulf, L., and Seidel, H. P., 1999,
“A Shrink Wrapping Approach to

Proceedings of

Remeshing
Polygonal Surface,” Computer Graphics Forum, Vol.
18, No. 3, pp. 119~130.

(5) Michael, G. and Paul, S. H., 1997, “Surface

Error Metrics,”

Simplification Using Quadric

Proceedings of SIGGRAPH, pp. 209~216.

(6) Suzuki, H., Takeuchi, S. and Kanai, T., 1999,
“Subdivision Surface Fitting to a Range of Points,”
Proceedings of SIGGRAPH, pp. 158~167.

(7) Li, R. X. and Kim, S. I, 2006, “Complete 3D
Surface Reconstruction from an Unstructured Point
Cloud of Arbitrary Shape by Using a Bounding Voxel
Model,” Trans. of the KSME (4), Vol. 30, No. 8, pp.
906~915.

(8) Eck, M. 1996,
Reconstruction of B-Spline Surfaces of Arbitrary
Topological Type,” Proceedings of SIGGRAPH, pp.
325~334.

(9) Bajaj, C., Bernardini. F., and Xu, G., 1995,
“Automatic Reconstruction of Surfaces and Scalar
Filed from 3D Scans,” Proceedings of SIGGRAPH,
pp-109~118.

(10) Gregorski, B. F., Hamann, B. and Joy , K. I., 2000,
“Reconstruction of B-Spline Surfaces From Scattered
Data Points,” Proceedings of CGI2000, Geneva.

(11) Loop, C., 1994. “Smooth Spline Surfaces Over
Irregular Meshes,” Proceedings of Computer Graphics,
Annual Conference Series, ACM SIGGRAPH, pp.
303~310.

(12) http://www.cyberware.com

and Hoppe, H., “Automatic

1569





