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ASTRACT

In this paper, new methods are proposed for connectivity and geometry compression of 3D object. In connectivity
compression, after obtaining the vertex and triangle spanning trees by decomposing 3D object, bits are adaptively
allocated to each run of two spanning trees, The threshold which is the length of the binary number of the maximum
run length. If a certain run length exceeds threshold, it is represented by binary number, Otherwise it is represented
by bitstream. Therefore, compression efficiency is enchanced through an adaptive bit allocation to each run of two
spanning trees.

In geometry compression, DFSVQ (Dynamic Finite State Vector Quantization), which has many codewords and
local correlation, is proposed to encode the geometry information. It produces less distortion and gives better visual

quality than conventional methods.
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Fig. 1. VRML encoder.
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Fig. 2. VRML decoder.
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Fig. 3. Genelized triangle mesh.
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<VRML form>>

1,6,7; 1,2,7, 23,7, 34,7, 45,8, 4,87, 589, 59,11;
510,11; 6,13,7; 13,7,14; 7,14,15; 7,15,8; 8,15,9; 9,15,16;
9,10,16; 10,16,17; 11,10,17; 12,13,18; 13,18,19;
13,19,20; 13,14,20; 14,20,21; 14,15,21; 15,21,22;
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15,22,16; 16,22,23; 16,17,23; 17,23,24; 23,24,29,
23,29,28; 23,27,28; 22,23,27; 21,22,27; 20,21,27;
20,26,27, 20,25,26; 20,25,26; 19,20,25;

<Generatized triangle strip>

R6,01,07,02,03,M4,M8,05,09,010,M11,017 M16,
M9,015,08,07,M14,013,M6,012 M18 M19,M20,M 14,
021,015,022,016,023,017,025,M29,M28 M27M22,0
21,M20M26,025M19

<Generalized triangle mesh>

R6P,01,07P,02,03,M4,M8P,05,09P,010,M11,017P
,M16P ,M-3,015P,0-5,06,M14P.O13P ,M-
9,012,M18P,M19P,M20P,M-5,021P,0-7,022P,0-
9,023,0-10,0-7,M29,M28 M27,M-1,0-2,M-
3M26,025M-4
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Fig. 4. Anexample of a vertex and a triangle spanning tree.
(a) vertex spanning tree (b) triangle spanning tree
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<VRML form>
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Fig. 6. Bound loop and reconstructed triangle. (a) bound loop
(b) reconstructed triangle mesh
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Table 1. The code of triangle spanning tree

Triangle Connection Code
1 right 10
2 right 01
3 left 10
4 left 10
5 right 01
6 no connection 00

H2A3Z3 ARG 5

Table 2. The code of vertex spanning tree

edge Direction B3
(1-2) away 0
(2-3) away 0
(3-4) away 0
4-3) forward 1
(4-5) away 0
(5-4) forward 1
(3-2) forward 1
2-1) forward 1
2834
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Table 3. The state part of vertex spanning tree

State part Run bit Leaf hit | Last bit
000 Binary number No leaf i No last branch
001 Binary number No leaf Last branch
010 Binary number Leaf No last branch
011 Binary number Leaf Last branch
100 Bit stream No leaf No last branch
101 Bit stream No leaf Last branch
110 Bit stream Leaf No last branch
1 Bit stream Leaf Last branch
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Fig. 8. Basic structure of DFSVQ encoder.
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Fig. 9. The proposed geometry encoder.

State D
Codebook prediction 4] Delay
i 1 Reconstructed vector
Yector index | | InversevQ (»(+

b = (VR B 2 U R
Fig. 10. The proposed geometry decoder.
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Ao 339 B = Fandisk® A 3+ Triceratops
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Fig. 11. Original image of Fandisk and Triceratops. (a) Fandisk
(b) Triceratops
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Fig. 12. Decoded results for Fandisk image. (a} 9 bpy by DPCM (b) 12 bpv by DPCM (¢} 9 bpv by PRVQ (d) 11 bpv by PRVQ (¢)
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Fig. 13. Decoded results for Triceratops image. (a) 9 bpv by DPCM (b) 12 bpv by DPCM (¢) 9 bpy by PRVQ (d) 11 bpv by PRVQ
{¢) 8.38 bpv by DESVQ (f) 10.38 bpv by DFSV()
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Table 4. Compression results for connectivity information

3D model | Method | OB lree| Verex tree | it
. (bit) (bit) o
EPFL ) 12948 80

Fandisk IBM 18041 845 18388
Proposed 14941 459 15400

EPFL 11320 5882 18982

Triceratops IBM 8500 1210 9710
Proposed 7592 978 8588
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Tabie 5. Comparision of simulation resuits between the

conventional methods and the proposed method for
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Table 6. Comparision of simulation results between the

conventional methods and the proposed method for
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