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Abstract: A triangle mesh compression algorithm based on reverse subdivision is introduced. By improving
reverse Butterfly simplification algorithm, a mesh simplification algorithm based on reverse Modified Loop scheme
is proposed. The dense triangle mesh is decomposed into progressive meshes which consist of a base mesh and a
series of displacement wavelets. The progressive meshes are compressed with embedded zerotree coding by
constructing displacement wavelets tree structure. The experiments show that the proposed approach is faster and
more efficient than previous related techniques. The proposed algorithm can be used for progressive transmission
over wireless networks and 3D graphics real-time rendering on mobile terminals.
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(a) 2562/5120 (b) 20738/19200 (c) 25538/51072 (d) 9603/19200
~
{

(e) 80/42 () 1298/2592 (9) 6386/12768 (h) 153/300

Fig.4 Original meshes (a)~(d) and base meshes after simplification (e)~(h) (\Vertices/faces)
B 4 Jran S (a)~(d) -5 T4k J5 3 9 % (e)~(h) (Vertices/faces)

(a) £=0.04 (b) £=0.06 (c) &=0.08 (d) £=0.16 (e) &=0.32 (f) =0
Fig.5 Gourd reconstruction after compression with different thresholds, (f): Original mesh

K5 Gourd #5254 F AN [] 130 R 4 JE g B0 ((F): SR dp A5E 2Y)
Table 1 Compression rate and distortion of gourd model at different threshold
£ 1 RIFBER Gourd FEALEHR 45 L 5t %

Threshold Offset Offset Offset Compression 2 Ef
Base mesh P (level 0) (K)  (level 1) (K)  (level 2) (k) 1B “atio (9) i (10

0 6.64 26.58 10631 14457 4531 0.0 0
0.04 5.04 16.63 36.17 62.83 19.70 0060503 24.13
326Vertices/648 0.0 4.01 1122 1822 38.44 12.05 0072388 28.87
faces, 4.99K 0.08 3.20 7.26 9.56 25.01 7.84 0106116 42.32
0.16 0.79 1.26 1.26 8.30 260 0.174675 6965
0.32 0.04 0.10 0.11 5.2K 165 0230121 9176

& 6 7~ T Head B 7Y 1) S 5 5L H: v (a) 42 Ji7 46 W9 4% (45442 vertices/90880 faces), i 7% 4% 7] b 698.91KB,
() /&£ 5L W H¢ (712vertices/1420faces), f 771 2% [ 10.93KB, (b)~(d) /it £k AN [i] 1 1 45 1 i 2 40 0 R 200, 1 45 L 4
F) R 29.52%,14.32%71 8.03%.

E# 1 Window CE 4.0 35 | /i POCKET PC 2003 F4il 2 (43 % by 240x320),Kf Head #LAL#f ik o 4
45 FHHT Son, i B 7 T, 24 Head A58 280 50 p 3 R I, HE 445 Lh 2 14.23%, G ] s 4 2028 LU AR R Ak B4 v 7
3.18 fi%.

EE X W MR Loop 5iUf Butterfly 5370z S0 B 34T T LL % (CPU:Intel Pentium 4 1800Mhz,RAM
512MB), L3 2. 45 A3 W A SR AT 0 J8 B DR R 1) A A 20 o I T LU S M AR e T 1 AR DL kL
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ppp

(a) Original mesh (b) £,=0.02(29.52%) (c) £=0.04(14.23%) (d) £,=0.06(8.03%) (e)Base mesh
(a) JRR MRS (b) £0=0.02(29.52%) (C) £=0.04(14.23%) (d) £0=0.06(8.03%) (QECES

Fig.6 Head model reconstruction after compression
6 Head #1704 [ 4 J H 4t R RACR

(a) 712/1420 (b) 2824/5680 (c) 11364/22720 (d) 45442/90880
Fig.7 Mesh progressive reconstruction (Compression ratio=14.23%)
B 7 M e (46 h=14.23%)

Table 2 Runtimes statistics for simplification and reconstruction
2 PR TRI AL S R s AT I ) e vt

Meshes reconstruction times (s)

Model Vertices/ Vertices/ Layers Meshes simplificati S .
faces (In) faces (Out) Meshes simplification .N_Ies es reconstruction
Modified loop Butterfly Modified loop Butterfly
Gourd 20 738/41 472 326/648 4 6.022 13.345 2.130 4717
e-Sphere 2562/5 120 12/20 5 2.906 3.923 0.292 0.621
Venus 9 603/19 200 153/300 3 10.813 19.031 1.338 3.017
Head 45 442/90 880 712/1 420 4 25.991 43.002 4.863 10.314
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533 Butterfly 5730 5VAR LU AL T 5 E B 185 L 24 AT R AR D458 TR S O, A VR S A 28R A T 24 JL AT A5
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