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A Compact 3D mesh data structure supporting associative search
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Fig. 1 An example of proposed data structure
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Fig. 2 Space partitioning of an optimized kd-tree

Aetahs dHolHFZelA Fig. 2 (@)9F 2 AH xo|
3k Ad wid =M E V={V,, Vig, Vio, V1, Vs, Vig, Va, V7, Va, Ve,
Vo, Va1, Vgt ©] HojoF 3tH o]= Fig. 2(h)e] EFE 3T
o Z9]&3l(in-order traversal)dt= =49t FAdith 99
A A Ao A sENEHE Adste s
o A8 E kd-tree S TASE Wy gow n e H
o walA O(logn)el Alzte] Aednh AHE £d V

F 8 A (median)E FACE Yol B V={v, Vi,
Vi, V1, Vs, Vio}, Vir= {V7, Vi, Ve, Vo, Va1, Va} ©1™ ©] = Fig. 2(b) 2

Vl V12 VO

i o ]

FE oo od) el R57 93

Fdstth V=% T80 o3 VT Vi ={vy, vist
Vg ={Vq, V5, v} ©1™ ©] &2 Fig. 2(b)2] vpoll &3l v
AL F9% AuEe 4R AT oA A
HE wlde #AweR JY2E ¥t AAFe=
kd-tree ©] =Tof Htd 4 glon wjd
tree o A HA 7]5E AFE 5 Ut

HAe A T
T2E 243 Aljteks dHolE = 2D Az Eket
3D Al HWAE ma&How st HAEY] g HAo
2 AgElen dHolg W glo] WeA dAeydd - 3l
o g A 7S dlelH Aol A8 o] Fde
v FE HAE Tl &2 5 ok

27|

2odAFE danshg S5AAlE A hA(No.
R11-2007-028-01001-0)2} %5 A &3t T Al E} (UVRC) <]
Aol oA FA Ao ol FRAF =gy

1. UGS, “UGS: JT File Format Reference Version 8.1,” 2006.

2. K. Versprille, “Dassault Systemes’ Strategic Initiative: 3D
XML for Sharing Product Information,” Collaborative Product
Development Associates, 2005.

3. Wakita, A., Yajima, M., Harada, T., Toriya H., and Chiyokura,
H., “XVL : A Compact And Qualified 3D Representation With
Lattice Mesh and Surface for the Internet”, Proceedings of the
50" symposium Web3D-VRML, 45-51, 2000.

4. ECMA, Ultimate final draft U3D File Format 3rd Edition,
http://www.ecma-international.org/publications/filessECMA-
ST/ECMA-363%203rd%20edition.pdf

5. CGAL-Computational ~ Geometry  Algorithms
http://www.cgal.org/

6. Kettner, L. and Zurich, E., “Designing a Data Structure for
Polyhedral Surfaces”, Proceedings of the 14" ACM
Symposium on Computational Geometry, 146-154, 1998.

7. Compagna, S., Kobbelt, L., and Seidel H.P., “Directed Edges-
A Scalable Representation for Triangle Meshes”, J. Graph
Tools, 3(4), 1-12, 1998.

8. Zorin, D., Schroder, P., Derose, T., Kobbelt, L., Levin, A., and
Sweldens, W., “Subdivision for modeling and animation”,
SIGGRAPHO00 Course Notes, 2000.

9. Blandford, D., Blelloch, G., Cardoze, D., and Kadow, C.,
“Compact representations of simplicial meshes in two and
three dimensions”, International Journal of Computational
Geometry and Applications 15(1), 3-24, 2005.

10. Yang, S., Choi, Y., and Lee, H., “CAD data visualization on
mobile devices using sequential constrained Delaunay
triangulation.” Computer-Aided Design(2009), doi:10.1016/j.
cad.2008.08.005.

11. Bentley, J., “Multidimensional binary search trees used for
associative Searching”, Communications of ACM, 18, 509-
517, 1975.

12. Bentley, J., “Multidimensional Binary Search Tree in Database
Applications”, IEEE Transactions on Software Engineering,
5(4),333-340, 1979.

13. ¢S5, 2P AAsE 9% A4S dags o
CAD 7HAst A& A7 | BhALekel=d, Sdistal
2008.2.

Library,





