ohbuchi @acm.org

1.
3
PC VRML
2
3
3
3
3 IBM
IBM 3 1997 9 3
1997
6 VisualComputing 97 ACM Multimedia 97
1999 IEEE Computer Graphics and Applications ACM
SIGGRAPH '99 1999 10
VisualComputing 97
3 3
3
2 3
3 3 3
Non-Uniform Rational B-Spline NURBS
3
3 3

MPEG4 Face Animation
VRML
Michael Deering HoloFlick [Rossignac99b] 30



Intellectual Property; IP

MPEG4 3 CAD
3.
watermark

[ 98]

313
3D
3
3
3
CAD
311
[Ohbuchi97
Ohbuchi98a Ohbuchi98b]
3D
3 3 2
4
Minerva Yeung 2 fragile watermark
Yeo  Yeung D [Ye099]
3
[Kanaiog] 3
Praun [Praun99] Kanai
Benedens [Benedens99] 3D



3D

3 [Ohbuchi98a,
Ohbuchi98b]
312
[Ohbuchiogb]

313

MPEG-4  Facial Animation Parameters ; FAPs 66

(4-6bit)
Hartung [Hartung98] FAPs
2

MPEG2 FAPs FAPs 2
32

CAD
CAD

CAD CAD
NURBS
Ohbuchi99
4 NURBS
B-Spline NURBS
Bezier B-spline

Bezier NURBS
CAD ( )
CAD
4

[Benedens99] 0. Benedens, Geometry-Based Watermarking of 3D Models, |IEEE CG&A, pp. 46-55,
January/February 1999.

[Hartung98] F. Hartung, P. Eisert, and B. Girod, Digital Watermarking of MPEG-4 Facial Animation
Parameters, Computer and Graphics, Vol. 22, No. 4, pp. 425-435, Elsevier, 1998.

[VRML] 1SO/IEC 14772-1 Virtual Reality Model Language (VRML).



[MPEG4] ISO/IEC JTC1/SC29/WG11 MPEG-4 Visual and MPEG 4 SNHC.
[Kanai98] S. Kanai, H. Date, and T. Kishinami, Digital Watermarking for 3D Polygons using
Multiresolution Wavelet Decomposition, Proc. of the Sixth IFIP WG 5.2 International Workshop on
Geometric Modeling: Fundamentals and Applications (GEO-6), pp. 296-307, Tokyo, Japan, December 1998.

[ 98] 1998 8
[ 97a] 3 Visual Computing*‘ 97

CAD pp. 53-60, 1997 6

[Ohbuchi97b] R. Ohbuchi, H. Masuda, and M. Aono, Watermarking Three-Dimensional Polygonal Models,
Proceedings of the ACM Multimedia ' 97, pp. 261-272, 1997.
[Ohbuchi98a] R. Ohbuchi, H. Masuda, and M. Aono, Watermarking Three-Dimensional Polygonal Models
Through Geometric and Topological Modifications, pp. 551-560, IEEE Journal on Selected Areas in
Communications, May 1998.
[Ohbuchi98b] R. Ohbuchi, H. Masuda, and M. Aono, Geometrical and Non-geometrical Targets for Data
Embedding in Three-Dimensional Polygonal Models, Computer Communications, Vol. 21, pp. 1344-1354,
Elsevier (1998).

[Ohbuchi99] R. Ohbuchi, H. Masuda, and M. Aono, A Shape-Preserving Data Embedding Algorithm for NURBS
Curves and Surfaces, Proc. Computer Graphics International ' 99, pp. 180-187, 1999.

[Praun99] Emil Praun, Hugues Hoppe, Adam Finkelstein, Robust Mesh Watermarking, Proc. ACM
SIGGRAPH * 99, pp. 49-56, 1999.

[Ye099] B-L. Yeo and M. M. Yeung, Watermarking 3D Objects for Verification, IEEE CG&A, pp. 36-45,
January/February 1999.






&R0 OO A2

FILE B TRANS cuT MPERTURE B EMBEED B INEARTH

Copyright (C) DINOSAURS INC.
Model #triceratops003
Contact http://www.dinosaurs.org/.




embedding

Shape-Preserving Data Embedding

Rotation about er_g
Rotation abaout YIF;I
Rotation about ZIFE]
Camera distance:lTﬁ

Object Type
 MURBS curve
f+ MURES surface

¥ Show reparam’ markers

Cury Display
{Number of markers:|1D =
Surface Display ————

MNumber of U markers:lw =
Mumber of ¥ markerszlw F

MURES Curve Input
File: I curyl.cry

MURBS Reparameterize

Reparameterize

Offsets at midpoint

Offset U | 0.0
Offset ¥ | 0.0z
File: I cury1_aout.cry

Embed
Emb.Char:I
Out file: I cury1_aout.cry

Extract
Cover.FiIe:I curyl.cry
Stego.FiIe:I cury1_out.cry

b b

4. NURBS

Gluit




