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3D Mesh Encoding Technique Based on Triangle Fan Structure
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ABSTRACT

In this paper, we propose an efficient encoding algorithm for the compression of 3D triangular mesh model,
which consists of the connectivity data and the geometry data, based on the triangle fan structure. First, the
vertex degree warping techmique is proposed for a lossless encoding of the connectivity data. While most
conventional algorithms treat the connectivity and the geometry data seperately, the proposed algorithm exploits
the geometrical information to improve the compression performance for the conmectivity encoding. Secondly, the
dual parallelogram prediction technique is proposed in order to compress the geometry data. By adopting the
triangle fan structure, the proposed algorithm provides the more accurate geometry prediction and smaller
prediction error than the conventional prediction algorithin which employs the triangle strip. Experimental results
for various 3D mesh models demonstrate that the proposed algorithm yields the higher compression ratio than the
conventional algorithms.
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Rdef ¥} Abzbae] =7t WA FepRld. we

EE

Ao wiasta alek yashy 92

A s 2 B 928 42 LA A A

E 4. Alkkke dueiEst 7189 GIElF 21819 3 A vla H43 SR g g sakss 10 e

3D e #n Taubin[2] Toumal8] At G kil
e dd AR | YA AR | 44 A | A AE | A4 AR | 84 AR |[[2)/Prp.|[8)/Prp.
Bunny | 34835 | 12352(2.84) |51257(11.77)| 5624(1.29) | 33204(7.63) | 5108(1.17) | 32534(7.47) | 169 | 1.03
Crocodile | 17332 | 12601(5.82) |31986(14.76)| 3827(1.77) | 17790(8.21) | 4176(1.93) | 17453(8.06) | 2.06 | 1.00
Eight 766 || 363(3.79) | 1767(1845)) 39(0.41) | 1325(13.84) | 32(0.33) | 1284(1341)| 162 | 1.04
Horse | 11135 | 3958(2.84) |18720(13.45)| 1065(0.77) | 13573(9.75) | 1078(0.77) | 13589(5.76) | 1.55 | 1.00
Monster | 25118 || 12977(4.13) |49868(15.88)| 5751(1.83) | 29828(9.50) | 5646(1.80) | 28367(9.03) | 1.85 | 1.05
Shape | 2562 | 713(223) |6635(20.72) | 28(0.09) |5087(15.88) | 43(0.13) |5098(15.92) | 143 | 1.00
Skull | 10952 | 8848(6.46) |23594(17.23)| 3880(2.83) |19789(14.46)} 3362(2.46) |20617(15.06)| 135 | 0.9
Triceratops | 3100 || 2389(6.17) | 6531(16.85) | 998(2.58) | 5433(14.02) | 957(2.47) | 5398(13.93) | 140 | 101
s 429 16.14 145 11.66 1.38 11.58 162 | 1.02
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BE/ A W a2 7|k 32 e 22 oy

E 5. Ak daelest 7129 duelE 21819 95 A Bl A4 R} W B8 sidEE 12 bpe.

3D o4 _— Taubin[2) Touma[8] At dwele 43 o)
24 A4 Ay | Fa AR | <94 A | FA4 AL | oA AR | g4k AL (12)/Prp.|[8)/Prp.
Bunny | 34835 [ 12352(2.84) [75205(17.27)| 5624(1.29) |53441(12.27)| 5104(1.17) |52848(12.14)| 1.51 | 1.02
Crocodile | 17332 | 12601(5.82) |43646(20.15)| 3827(1.77) (28701(13.24)| 4121(1.90) [28592(13.20)( 1.72 | 099
Eight 766 363(3.79) | 2343(24.47)( 39(0.41) | 1918(20.03) | 33(0.34) | 1844(19.26) || 1.44 | 1.04
Horse 11135 || 3958(2.84) |26919(19.34)] 1065(0.77) |21616(15.53)] 1071(0.77) |21718(15.60)| 1.35 | 1.00
Monster | 25118 | 12977(4.13) |66470(21.17)|| 5751(1.83) |44024(14.02)| 5633(1.79) |41980(13.37)| 1.67 | 1.05
Shape 2562 | 713(2.23) |8555(26.71) | 28(0.09) | 7234(22.59) | 35(0.11) |7078(22.10) | 1.30 | 1.02
Skull 10952 | 8848(6.46) |31790(23.22) 3880(2.83) |28143(20.56)| 3351(2.45) |28974(21.16)| 1.26 | 0.99
Triceratops | 3100 | 2389(6.17) | 8802(22.71) || 998(2.58) | 7768(20.05) | 951(2.45) | 7630(19.69) | 1.30 | 1.02
3 429 21.88 1.45 17.29 1.37 17.07 145 | 1.02
T, 0 F4le] WY BEE zHA) Hol A Yno & AR S el sl EgAoR {Hs
JEZS F53} HEo] Foldrh “Shape”i} = 2ud duEEd Aok =4 g Ade
“Bight™& 28] 8= A7) 622 wlaz ¢ § olfsle oA HHE R HRAH A

AFt 92 B4 Z] dEe dEEs PRI A
o Aedshe At [Blel 97 ARE HF 1
bpv o|3}= & 4 qlcth Agksle daE]EellA
“Skull”-& [8]o)) v]a) ¥4 Hue] B53] A5l ¥
33 A Jee ol Akl drelEe) 9%
27} v 2ol wld] ¥lwd ZA vehr] o
Tolth olel digt olf& A F AP sled
A2, “Skull”2) ©]F vBj& p7} 05424 }E 2
Ao} Wiz wlats 7] wiel M2 o ¥Ae wle}
o1% FHYAPAY o &) Felmr] Yol i &
2k F4le] A FolER] W) wWieltk A,
“Skull”2- w9 B2 AL 7RI 9olA
Z1RAH R A B3 YAk di&e] ¥AF
sje] A& LAt AZ|7] wteict o) AY A
£ Aelshy, Adshe ¢aElEe 718y daEE
{2100 wlsj 1.45-1.86 wie] &4 Jeg Ve,
[8]2c} 1.02 ) $5:3F Y5u]E Z=vh oA,
ARkshe daelEe- AR ole|2 o] ezl 3x14
dlo|el g 71&e] dmelgol vla] A& ko] Flell
ARG 5 9z, A dHE FHM A
olrk 1 99 PAE)l AL Sl TR o =
Wol) 3l o] AFE A Aekel= daElge] 3
2 Wl E oEeter) g vEs gz
g g 4 ek

V.4 E

£ =2 A vAE o Rel7] 33M HlofH

A 1S Agkeidcr x=g, W 7EF o3l
walea op3ke) £owlkog EAY] AE
Br} A3 qgshs o1F Fuabdd A% 7y
& Akelgm, dd exje] BAb BAE M
o}k oot AY mdo] digt = AYE F3h
Agkshe dawlge] 7l&e] dmelE [219 (8]0
u]8) ZF7F 145-1.86 wish 1.02 ) Sk Qb2 A
& Jepd s galsisivh

¥ Aol fRdsle 33 AT wWEke R olgd

= A Az & 5 sick AR § Al
A B ARE RS T Fo F & REs
& euEiged, 34 ARE 8)1&-olS(rate-
distortion) &wo|4] Br} E&AHo= & 4 gl
& Fase) dijt dr= S84 FAe[eh F
A=, £ =E& AA v4(static mesh)E o2
shs Hag) gaelEd, et A FAld
< i HAALR x4 AEE A$sP] A%
1A 4] (progressive mesh)2] F-Edlo)] gl o
T v F837F I gAjelct.
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