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Mantissa Chunking Algorithm for the Compression and Progressive
Transmission of 3D Mesh Models

Kim, D. $.*, Chung, J. Y.** and Kim, H,***

ABSTRACT

Transmission of 3D shape model through Internet has become one of the hottest issues in these days.
Presented in this paper is a new approach for the rapid transmission of the geometry data of the shape
model. By analyzing the important three factors, the shape fidelity, the file size, and the decompression
time, for the compression, we point out the potential problems of previous approaches of using the deltas
between consecutive vertices and propose an alternative of directly using the position values of vertices
of the model. It tums out that the proposed approach has smaller file size, has lesser distortion in the

model, and the decompression is faster.
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Fig, 1. The distortion of cactus model by compressing deltas
with one exponent value; (a) 4-bit, (b) 8-bit, (¢) 12-
bit, (d) 16-bit precision, {e) the oxiginal model.

A groll Aerglo] 0o sl FA7) w3

grot a4} wde] ofjxje] Zojs} YASFE GTM
< HlE g M9 BFEE A HP oz dda)
& Deering®] 71SHH R 42 e 2 A glo)
A8 & 9. 3R gkek APE Alolo] Aol B
o] AL E AL £ME A e U 933
2 94E duag g Agddy A7 A9E
ZAsA Aok Atk ALE S Yad o] FAe o
A}, A GTME AH-8r} Bl v E 7
A3z 4 Ee A7t gk 35 oleld EXE
AT 4 ), 2 olfE vl RdL VEHR A
A AEH7) AY 22 e3P, A 278 ol
7] 9%k o] HRoA e BRI 272 Wl
7) m&o)r}

Fig. 19 Roliz M2 22 ol2]3 ZAE v
F32 At g9 oM FHY «NE P43
7] 918l EdgebreakerE AME3IAY, AAE RAWE
Abele] WeHE 4587 )8 Deerings] RS AHE
iz

Fig. 18] (e Hele] WA »do)d, (a), (b), ()
9} (e T SEE 4, 8, 12, 168 EQ AYUEE ¢}
23 3 shto] ARgta ¥ Wesld ¢ES E A
ot (@M & F %ol Deeringel AN =
1HEE 4&E AS def 2dd Azpyges & 3}
ol& 7 4 QAT 4, 8, T8 1I2MER Q2§
2 Fo AgelA RE Aok ohE AR 1k
ol Rdg 438 A7} Fig. 2 AUo).

229 Ado)r, M wdo JYIFe F2
Edgebreaker® AH8E 7 YUEhe 22 S ke
71N, 2 ol § Bl A& Y= A A
Bt vk & A AEshe Y Alole) deb= o)

FRCAD/CAMEE] =2 A 74 235 20028 6%



84 e, 4A4E, 4 8

(b

© ) ©

Fig. 2. The distortion of cat model by compressing deltas
with one exponent value; (a) 4-bit, (b) 8-bit, {c) 12-
bit, (d) 16-bit precision, (e} the original model.
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Fig. 3. The distribution of the values of the exponents of
deltas for the cactus model; {(a) all coordinates
together, (b) X, Y, and Z coordinates separated.
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Fig. 4. The distribution of the values of the exponents of
deltas for the cat model; (a) all coordinates together,
(b) X, Y, and Z coordinates separated.
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Fig. 7. Cactus model via mantissa chopping; (a) 4-bit, (b) 8-
bit, (¢} 12-bit, (d)} 16-bit precision, (e) original model
with full 23-bit precision.
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(c) 12-bit, {d) 16-bit, (e) original model with full 23-
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Table 1. File size comparison between Deerings and the proposed algorithms

file size upit: Byte

A B C D E F J
. . Total File Size
Geometry File Size (compressed)
Original | Zip File Topology {Compressed)
Model| # of | # of |File Size | Size Filo Size G H I K L
Triangle| Vertices | (VRML, | (VRML, {compressed) [  pi Mantissa Mantissa
ASCID) | ASCID Precision Deering | Chopping | Deering Choppin
K {Incremental) PPIng
4 bit 374 046 683 1,255
2 bit 1,045 930 1,354 2,185
Cactus| 1,236 620 | 43,192 | 14,626 309 2o | 2224 530 2503 XTI
16 bit | 4,900 930 5,200 4,045
4 bit | 2302 5,334 4,062 7,094
C 6,988 | 3,545 | 267,509 | 89,850 1,760 S bt | 7.347 5318 2107 | 12412
A ’ ’ : : 12 bit | 13,862 5318 | 15622 | 17730
16 bit | 31,224 5318 32,984 | 23,048

FZCAD,/CAMEZ =237 A 74 Al2Z 2002 69



AR vig) Bde) 4F 2 FAA AL A9 7T £ 7R 87

Table 2. Decompression time comparison between Deerings and the proposed algorithms

time unit: millisecond

M N R
Decompression Time Total Decompression Time
Model Decompressio (Geometry) {milliseconds)
n Time O P Q S T
(Topology) Bit Precision Deering Maalésciznil:_ﬁll;mg Deering Mantissa Chopping
4 bit 6.3 45 333 314
8 bit 11.1 3.0 379 344
Cactus 26.9444 12 bit 23.8 3.0 50.7 374
16 bit 474 2.0 74.3 394
4 bit 296 200 714.9 7054
Cat 635.3880 8 bit 53.3 18.0 738.7 7234
12 bit 88.5 18.55 7739 741.9
16 bit 259.7 21.0 945.1 762.9
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