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Abstract

The goal of 3D object compression is to reduce the storage cost of 3D models. A 3D
animation model comprises many 3D static models. Hence, in order to display a realistic
animation model, many triangles are required. However, the higher storage-cost models have
higher computational costs. Progressive compression is exploited to reduce the storage cost
and computational cost of 3D models. However, progressive compression easily leads to the
distortion of the 3D models. This study proposes a feature-sensitive progressive compression
method to compress the 3D models. This method uses the temporal discrete shape operator
(TDSO) to analyze the animated surface variations. It can reduce the number of triangles in
the 3D animation models, and simultaneously it does not increase the distortion caused by
compression. Experimentally, this study compares root mean square (RMS) errors in this
method with those of the principal component analysis (PCA) compression method.
Experimental results show that our approach can preserve more contour features than the PCA

approach at the same compression ratio.

Keyword: computer animation, temporal discrete shape operator, progressive compression,

surface analysis
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TohAp ARl big T g A %+ 1% Temporal Discrete Shape Operator /&
B AR AT B0% TR 0 TR SRR

f camel # F #-7) FUR 4 ﬁ S+ %% base #icerd 4o > Principal Component Analysis
PREE VR BIRKE FIRGEE S dREL 0 e 0 4 g A% 3bases ~ 5 bases
7 bases 1% ;4 kit (7R 45 0 R S dkdp t ¥ L 0 Temporal Discrete Shape Operator

%0t camel # F BT R 4 Fﬂf’—; o ' B 2R R Principal Component Analysis 77 2 o

% 1-~TDSO ¥ PCA Fi‘ﬁ” pES m@‘{ﬁ*ﬂ:% v i (camel #-7)2- 3D & 5 51)
Frame No. PCA TDSO
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3bases 5 bases 7 bases
Frame 1 0.020743 0.00806 0.003417 0.000099
Frame 2 0.019758 0.012951 0.005361 0.000098
Frame 3 0.040032 0.010825 0.002335 0.000098
Frame 4 0.034024 0.009191 0.007562 0.000098
Frame 5 0.018471 0.013091 0.006297 0.000097
Frame 6 0.015367 0.011362 0.007009 0.000098
Frame 7 0.023072 0.00977 0.004604 0.000098
Frame 8 0.029845 0.017402 0.004257 0.000098
Frame 9 0.018192 0.009868 0.003891 0.000098
Frame 10 0.025487 0.011105 0.005573 0.000097
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j;", LL ﬁii )
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(C) i i = & 4 72 38 (7 R &5 12 &0 camel EAEZ (T RAK izéﬁfi‘{ﬁ)

B 12~ &% camel 2 3D & F A 78171 5 &4 2472 B T RIEFE hig % o

B 13- 4% camel 2 3D # % A 7|i& {7 TDSO i& R DR (R TR 30%F

HE)-

focat # & A R é{ﬁ? S+ 0 % base #ce3 4o > Principal Component Analysis
R AT AR A RVRSGATE S AL 2ea 0 3§ RJ17 3 bases » 5 bases »
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%2~ TDSO g2 PCA /B %~ i /R doc % v (cat #0722 3D # 4 A 71)

nne

0.01

0.005

PCA
Frame No. TDSO
3bases 5 bases 7 bases
Frame 1 0.016324 0.014296 0.004148 0.00017
Frame 2 0.010959 0.007277 0.004778 0.000161
Frame 3 0.027015 0.008848 0.004969 0.000152
Frame 4 0.022716 0.006103 0.004988 0.000175
Frame 5 0.018957 0.011378 0.003606 0.000154
Frame 6 0.016615 0.010688 0.00484 0.000154
Frame 7 0.018996 0.01056 0.003832 0.000177
Frame 8 0.010905 0.010486 0.006502 0.000168
Frame 9 0.016875 0.011556 0.00443 0.000173
Frame 10 0.01243 0.010447 0.010074 0.000143
e roas
. RMS Error Meagure (Cat model) 5%?;
0.03
N
NEVAN
. / \\/\ A

Tratne

Bl 14~44 cat 2 3D & B 7| 7 A =4 &~ 452122 TDSO 238 TR AR R o &

AR ES G
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P i o

3% 4% 3 bases ~ 5bases 11 % 7 bases 4 BB (T4 BERE F P
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(b)f1* TDSO B &51s chig %

W 15 4%F cat 2 3D # % A 7ie 7 TDSO it (7 /B %51% it % (R L 30%: 7 42

2)-

% horse & % H-A] R HEF % o W F base #h¥ x> Principal Component Analysis
mﬁgéfﬁ-& 2T LR BR HE ?]Ek,;fﬁiﬁ—*—%ié * gL 0 Ra 0 3 g A J1* 3bases ~ 5 bases -
7 bases £ 3 ki (TR &5 SR Sedcdyp b ¥ L > Temporal Discrete Shape Operator e

i 0 fehorse #+ % HA PR SRR A+ o A 2% iE>Y Principal Component Analysis 517 2 -

# 3~ TDSO ¢ PCA B 45 2 R 4> % vt fia(horse #i03]2 3D & 3§ & 7))

PCA
Frame No. TDSO
3bases 5 bases 7 bases
Frame 1 0.008064 0.00175 0.000666 0.000265
Frame 2 0.003529 0.002081 0.001315 0.000265
Frame 3 0.006094 0.002133 0.00111 0.000275
Frame 4 0.007722 0.003527 0.000775 0.000281
Frame 5 0.005194 0.003438 0.000937 0.00028
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Frame 6 0.004997 0.003218 0.001042 0.000283
Frame 7 0.005249 0.002917 0.001122 0.000276
Frame 8 0.004175 0.003257 0.00155 0.000267
Frame 9 0.004499 0.002861 0.00207 0.000273
Frame 10 0.004766 0.003599 0.001432 0.000273
——FCAj
—B—FCA -
EMS Errer Measure (Horse model) PCA-T
TDEO
Error
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C.008 +
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(b)f1* TDSO /& 4515 ik %

Bl 17~ &4 horse 2. 3D #+ % /i 71i& {7 TDSO <& 7 R 4515 iy & (BiFT] 5 0%

# 4~ TDSO h&R 454 Z ¢ 42 & (¥ camel ~ cat ~ horse #-3]2 3D & % & 7))

B

Model PCA TDSO Improved Ratio
3 bases 2.45x10% 99.6%
Camel 5 bases 1.13x10% 9.8x10° 99.14%
7 bases 5.03x10° 98.05%
3 bases 1.72x10% 99.05%
Cat 5 bases 1.02x102 1.63x10™ 98.40%
7 bases 5.22x10° 96.88%
3 bases 5.43x10° 94.96%
Horse 5 bases 2.88x107 2.74x10™ 90.49%
7 bases 1.20x107 77.22%
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