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Abstract

In this paper, we propose new coding techniques for photometry data of three-dimensional (3-D) mesh models. We
make a good use of geometry and connectivity information to improve coding efficiency of color, normal vector, and
texture data. First of all, we determine the coding order of photometry data exploiting connectivity information. Then, we
exploit the obtained geometry information of neighboring vertices through the previous process to predict the photometry
data. For color coding, the predicted color of the current vertex is computed by a weighted sum of colors for adjacent
vertices considering geometrical characteristics between the current vertex and the adjacent vertices at the geometry
predictor. For normal vector coding, the normal vector of the current vertex is equal to one of the optimal plane produced
by the optimal plane generator with distance equalizer owing to the property of an isosceles triangle. For texture coding,
our proposed method removes discontinuity in the texture coordinates and reallocates texture image segments according to
the coding order. Simulation results show that the proposed compression schemes provide improved performance over
previous works for various 3-D mesh models.
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A 3= 169

texture ImageTexture {
url *neferts5_Tok1.bmp"
}

texCoord TextureCoordinate { point [

0.333008 1.13184, 0.333008 1.11621, 0.348633 1.13184,
0.192383 1.19434, 0.192383 1.20996, 0.176758 1.19434,

23
0.750877 1.53027,
T8 1. MAN GAT HAR FHE

Fig. 11, Texture image and texture coordinates.
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12, Example of 3-D mesh model and its texture
Image.
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mp — wTe:rtufreﬁnage X Lnorm

(21)

yp = h Texturenage X Ynorm
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Fig. 13. Types of texture image segments.
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(a) GLOBE (b) NEFERTITI

(c) SPHERE | (d) TAL
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Fig. 16. Three—dimensional mesh models with color.
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A3 = 171

T 1. MM HEE ZH= MY 2EES EY
Table 1. Properties of test models with color data.
GLOBE NEFERTITI SPHERE TAL
n(V) 36,866 10,013 41,369 30,737
n(F) 73,728 20,022 82,734 61,470
n(C) 36,866 10,013 41,369 30,737
n(C) 5,562 7.943 337 8,412
# 2. MA HHEO dist 353 45 H|1L
Table 2. Coding performance comparison of color data.
GLOBE | NEFERTITI | SPHERE | TAL
3DMC 9.80 15.63 1898 14.09
A QF sk 9.55 14.36 17.85 13.22
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Fig. 17. Three-dimensional mesh models with normal
vector data.
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Table 3. Properties of test models with normal vector.

CROCODILE | HORSE | SPHERE | TAL
n(v) 17,332 19,351 41,369 30,737
n(F) 34,404 39,698 82,734 61,470
n(N) 17,332 19,851 41,369 30,737

¥ 4 YMHEy HHEO i £33t §8 H|D
Table 4. Coding efficiency comparison of normal vector.

CROCODILE | HORSE | SPHERE | TAL
3DMC 0.88 0.36 0.05 0.26
Bt dlS 0.82 0.30 0.03 0.24 % 18 HAX dAS IR MY REs
Aorahur 0.33 0.06 0,004 0.06 Fig. 18. Tested models with texture image.
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| 4 i A% CIALE
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‘ Fig. 19. Rearranged texture images.
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Table 5. Properties of test models with texture data.
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Table 7. Data size comparison of texture images.
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