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Abstract: This paper presents an efficient algorithm for encoding the connectivity information of triangular
meshes. In the previous algorithms, Huffman or arithmetic coding method is directly used to encode operator series,
but in comparison in this method, it can efficiently improve the compression ratio of connectivity information by
predicting correctly the operator currently being encoded. By the method, all triangles are traversed first to obtain
operator series. Then an arithmetic coder based on variable code-mode is applied to encode the operator series.
According to the operator last encoded, the property of triangular mesh and the method of mesh traversal, a
code-mode is calculated for each operator currently being encoded, where the operator with higher prediction
probability is given a shorter binary strand. Then the binary strand can be obtained according to its code-mode and
encode every bit of this binary strand by adaptive arithmetic coding method. The algorithm is a face-based method
and also a single-resolution lossless compression method for manifold triangular mesh. Testing results show that the
compression ratio of the algorithm is very high and even higher than the compression ratio by using TG algorithm,
which is commonly regarded as one of the best in terms of compression ratio.
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Table 2 Compression result of test meshes (b/v)
R2 WAMNEgRE AR (biv)
Graph #V  #F  #T  %TO %T1 En-Tropy JBS LYO LY1 %HO %H1 #EO0 #E1 %EQ %E1 TG %TG

AnimalPerson 6540 12584 7676 96 95 123 124043046 65 63 8372 8476 94 93 0.49 13
Apple 867 1704 964 84 90 122 124093056 25 55 1266 1152 84 91 0.81 31
Bolt 328 652 519 67 56 336 342237276 31 19 859 973 69 66 269 12
Bunny 34835 69474 46075 78 70 228 228145175 36 23 66629 73701 78 74 182 20
Cow 2897 5504 4675 70 66 337 338222238 34 30 7485 7837 72 70 259 14
Dice 2253 4502 3490 65 67 323 325237215 27 34 5942 5786 69 73 188 -13
Eve-head 2748 5424 4229 65 57 319 320231261 28 18 7187 7829 70 67 281 18
Fish 1234 2460 1561 90 86 202 204087103 57 50 1889 2005 87 84 104 17
Fish01 19457 36 701 30119 72 67 311 311196215 37 31 4717550017 75 73 233 16
Foot 2154 4204 2792 73 73 233 234169159 28 32 4320 4278 73 76 191 16
Gobo 31856 63684 39444 77 73 1.89 185134145 28 22 5725860492 78 76 1.49 10
Gourd 326 648 497 64 55 314 319236272 26 15 851 947 69 65 243 3
Iceberg 1726 3106 2499 90 90 127 1280.750.76 41 41 2987 2995 87 87 0.88 15
Muskox 8639 15523 10811 87 86 221 221097106 56 52 1362513877 85 84 094 -3
Myhead 510 923 965 57 54 408 411331347 19 16 1787 1861 65 63 348 5
Output 14039 20870 20685 78 84 264 264161124 39 53 2991327241 78 84 142 13
Padlock 1736 2798 3068 74 74 333 335219221 35 34 4696 4692 75 75 254 14
Poli_game 1004 1998 1756 48 43 389 390344363 12 7 3576 3744 61 60 3.71 7
Rhino 229 454 432 51 52 426 433363360 16 17 854 850 61 63 335 -7
Surface 660 1184 1043 85 85 276 279141142 49 49 1351 1357 82 82 140 -0
Trashbin 2801 5594 8298 80 81 3.08 3.09 2.06 203 33 34 1155011496 78 78 1.67 -18
Triceratops 2835 5660 4596 55 48 3.48 349286315 18 10 8712 9402 65 63 288 1
Tw_goku 4549 8604 7623 68 60 359 359243274 32 24 1256713705 70 68 271 10
Vase 46 335 92 263 51830 94 94 1.15 113043045 62 60 5761458536 93 93 0.49 11
Winegoble 502 1000 563 96 97 1.15 1.200.400.25 67 79 611 597 94 97 0.35 28
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ANEERL 29%. W1 R AR AR RF I 5UA 55 LIAMR (5 R, AN REPE W IR A 45 2R T

FRATT SR Y AT AR RS AR AT 5 P 1) 10 B 7 U, 8 i e 3R A A S A 2 B AR s AT 14 T A2 A5
R, T AE A P 4R AE 5 U B 1A O LRy, T FAT 0T 5 A4 TR0 L6 1Y LE A8 (3R 2 P 22 8558 6 4L 265 6 411“%T0”,
“OoT1™) AR v, BT LA, FRATT 5 5 A 4 1) 071 LR IR A B (HEO #EL A7 U AR 4 51 55 3 HI) LU AR RT N B (#T, 23
KR 4 3))cAT 2 2 0 AEBA TR SRR b fi 22 (0 B0AT I8 BIR AR A5 A K0y i £, K820 2 0 ELRe (0 B i
oy et 2 2R 2 AL K P4 B2 (Winegoble 574 s 4 (¥ EEARF U A B LEBR AT AT 202 6%, HZ) 97%32 0,
SATLY 3% 1 Bbm] WL R RE AR O J3° 81 23 i s 457, 11 4% s 44 B2 Al 3 i 20 SRR SR 3 e s A 3K R 140
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HFH.

RIUA SO0 7 45 2K I 40 45 2R (R 2 FP A8 791028 8 511 LY 07, “LY17) Ll IBS 53 f5 B 1) s 4 4 R (R
2 Hh e 8 B11™IBS™) AR 22k FRATT S ) K FI BT SR U, [ 4 L B v L 300% (K 2 HP AT B 5 41 5 6
F“%HO”,“%HL” I — 4 A ¥ Kedfe), Boe ey 1 2 79%.

XET R PR AN [ TR0 7 3, S5 4 R, R T IR AR B S5 R (R 2 FRAIARRIE S I O R 1) AT 22
930 40 06T AN T5) B8y D0 R A2 A7 — ol PO 77 925 B 5 3 R ABUEE A 0 s 4 4 SR T LA SEE 6 A Rl T 7 9 3 P T
246 235 R (RS o i B 7 G B ST AP S 8 R LR SR S A [ T 7 9%

Yo) @ &

Gobo Apple Gourd AnimalPerson Vase
Dice Bolt Fish01 Triceratop
i
il
'IL'W-Goku Trashbin Cow Eve-Head

Fig.5 Partial test models
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