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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 uiangle fan structure. First, the
vertex degree warping technique 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 informaticn to improve the compression performance for the connectivity 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 algorithm which employs the iriangle sirip. Experimental resulis
for various 3D mesh models demonstrate that the proposed algorithm yields the higher compression ratio than the
conventional algorithms.
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3D w4 3 & Taubin{2] Touma[8] At skl N sl
zd A Ay | B AR | 9" AR | Wb Ay | 92 AR | 34 AR |121Pr. [I8)/Pm.
Bunny | 34835 | 12352(2.84) |51257(11.77)| 5624(1.29) | 33204(7.63) | 5108(1.17) | 32534(747) || 1.69 | 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(18.45) | 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(9.76) | 1.55 | 1.00
Monster | 25118 | 12977(4.13) [49868(15.88)] 5751(1.83) | 29828(9.50) | 5646(1.80) | 28367(9.03) || 185 | 1.05
Shape 2562 || 713(223) | 663520.72) | 28(0.09) | S5087(15.88) | 43(0.13) | 5098(15.92) | 143 | 100
Skull 10952 || 8348(6.46) |23504¢17.23)| 3880(2.83) |19789(14.46)| 3362(2.46) (20617(15.06) 135 | 0.99
Triceratops | 3100 || 2389(6.17) | 6531(16.85) | 998(2.58) | 5433(14.02) [ 957(2.47) | 5398(13.93)| L40 | LO1
o 4.29 16.14 L.45 11.66 1.38 11.58 1.62 1.02
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AT A TR ZlukE 34 4 SEs) oy

E 5. AkBEe dx#sd 718 d3EF RLEIY 45 A vl B3 gEel e e #akes 12 bpe.

aD W] | N Taubin{2] Toumal[8] Aok el S+
sa |V N g e | wgan | 94 An | 99 9u | 94 g | 94 29 |20e]|sre
Bunny 34835 12352(2.84) |75205(17.27)( 5624(1.29) |53441(1227)[ 5104(1.17) |52848(12.14)| L.51 1.02
Crocodile | 17332 || 12601(5.82) |43646(20.15)|| 3827(1.77) |28701013240]} 41211.90) |2859201320)] 172 | 0.99
Eight 766 363(3.79) | 2343(24.47) 35(041) 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) 107160.77) |21718(15.60)| 1.35 1.00
Monster 25118 12977(4.13) |66470021.17)|| 5751(1.83) |44024(14.02)( 5633(1.79) [41980(13.37)| 1.67 1.05
Shape | 2562 | 713(2.23) | 8555(26.71)| 280.09) |7234(2259) [ 3500.11) | 707822.10) | 1.30 | L02
Skutl 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(2005) | 9512.45) | 7630(19.69) | t30 | 102
w3 4.29 21.88 1.45 17.29 1.37 17.07 1.45 1.02
20 Pl UAR BEE A Hel WY Huel 3 AN A Tl el 1adeE UAd
dezm 233 Bge] FoMich CShpem b s shuelEd Adskach WA ¥4 AR
“Eight'S 8] BAY A47h 622 vlwA T § ol85e} WA YUE YEIE B A

dgt A A& Zr] ol dEzs] $33] A
A daet [Bled 94 ArE Ha 1
bpv 3l hEE 5 girk Alkksle gaelEelA
“Skull™Z [8]el w]3] Ak ABe] #3535 AFe] v
23 A ok ol Akl d3ElEY 945
227} ehE 2ol vid wlwA =3A vshir] o
ot} elol i olfie A F 77 ded
A, “Skull”2] ©]Z H|-& o7} 0.5424] tlE &
dol| wia] vlald @] whiel M2 2] Mol e
ol HApHE oS¢ 7T Yol olE &
2] Fale] =A| 4184 7] wEe|tl A=,
“Skull”2 W BEAQ S RRm gleiA
iAo gaprg s Bl g4t of2o] g
il oF LAl AR|7] digelch e AY Asx
£ Aelsi, Aokl otae| g v|Ee] dweln
[2]¢] B8] 1.45~1.86 wie} )5 A5g ehiz,
[BlEet 1.02 W) $<3%t s}&u)E zherh wehd,
Aokele daelEE A dlFE o) FeA A1
dlo]e|E 7|5 dme]Eel ulsh k2 ok Fatel)
A 5= 9lzm, AHIE &g EH4 H4E 5
ek Z 9] okl SR ShellA] o oy 2
el oial 2o Ayt As Algkshs gzelEe] 3
AR w4 S Esledl 2449 s dwelE
3% gela 4 qlck

V.dE

g A el E o[Felzl 32k dlele]

=t 7S Akl =3 9 7FEE o] 43l
kgl euske] & Wpgko R Bx|AHe HAE
By} Y] A3 olF WAAPEE oF 7y
<= AR A5 228 B4t $4E B4R
o ojeRt Ay mele] et =] AS et
Alskshs d3ElEe] 7€ daRls 219 (819
W) Zh2F 145~1.86 wlel 1.02 W) Sk op2 A
o5 vEhdS Zaladct

2 dvel Hae] 3R oA ke ohgst
e FAE A & 4 sl AAE, B AT
A WA ARE g ¥ o ¢ & FEd
F pdskded, ¥4 ARE vE-diS(nte-
distortiony £7dell4] ®r} ZEAe= 5% + 9l
© &4 FEged iyt d7= Fa3 et &
A, & =2 AH diH(satc mesh)E ez
e 338} otyelEadd), Ledlolt 7 gAlnt
S B ArlAeR 3a ARE AEsly| 9’
713 wil4](progressive mesh)e} $-F3lol] gl
F= o§ F8% A7 FHAle|c)

#2828
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