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Efficient Vertex-based Shape Coding using One-dimensional Vertex and Vertex Reordering
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Abstract

This paper presents a new vertex-based binary shape coding scheme using one-dimensional vertex
selection/encoding and vertex reordering, In compared with the conventional object-adaptive vertex
encoding(OAVE), the extracted vertices are, firstly, classified into one-dimensional(1D) vertices and
two-dimensional(2D) vertices in the proposed method. For 1D vertices, new coding method proposed in
this paper is performed. For 2D vertices, the vertex reordering and OAVE are carried out.

Experimental results show that the proposed vertex-based coding scheme reduces coding bits up to 12
% compared with the conventional one and its coding gain depends on the characteristics of contour.
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Fig. 1. Block diagram of the conventional vertex-based shape
coding where € and V are the contour pixel list and the vertex
list, respectively.
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Fig. 3. Block diagram of the proposed vertex-based coding where 5 and V are the contour pixel list and the vertex list, respectively.
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Fig. 4. Example of 1D vertex selection and the vertex reordering
where the dashed rectangle and the arrow are VOP boundary
and the relative distance of 1D vertex, respectively,

(a) firstly extracted vertices by IRM, N,=12, (b} 1D vertex
selection (ws), N,=10, (c) after vertex reordering when

distance of w, in (b) is the largest.
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Fig. 5. Flowchart of non-initial vertex coding in the proposedvertex-based
coding method
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IV. 29| &Y g3 o dE

AY G (test sequence) ©ZE  “Ad hoc group on
MPEG-4 Binary Shape Coding” ¢ ®{ %% Weather
(QCIF), Children-Kids(SIF), 1813 Robot(SIF) £¢] A
7HA MPEG-4 4% 945 AH¢3th

11D 3 FE3E 98t 7,9 indicator s
Table 1. »4 and indicatorss for 1D vertex encoding

indicator g nd
! l<= ng <=2
1 3<= g <=4
2 S5<= ng <=8
3 9<= ny <= 16
4 17<= Ry <=32
5 33<= ny <=64
6 65<= ng <=128
7 129<= ny <=255

2 MA Aol oJ$t VOP & H 5S3 HIE 5
Table 2. Average coding bits per VOP by the vertex recordering

s 1 2 3 5
Weather
no reordering 361.04 245.53 213.14 187.24
dist'() 334.15 230.04 202.24 179.51
disr() 334.39 230.25 202.41 179.65
disr’() 334.15 230.04 202.24 179.54
Children-Kids
no reordering 1468.30 982.30 786.89 566.71
dist’() 1431.87 961.84 763.72 556.77
disr() 1438.55 963.63 766.22 557.28
(/l'slj() 1431.18 961.29 762.05 556.10
Robot

no reordering 1729.27 1220.93 991.72 769.06
dist’() 1782.72 1256.77 1014.75 780.70
disr’() 1784.93 1257.15 1014 .81 780.84
dist’() 1783.75 1258.11 1015.06 780.88
AHEE Aol BAE doe REE 0(FEY 238,
1,2 35 3& 5otk &3 &85 A% AANg #4
& #TEY [10]9 Fao] ALY, 17 68 22t
49 9459 AWM oA vhAdel VOPS &34, 1
22 VOP AA(LE% 19 W9 AN AN 52
Bogd J9ddA & F ARl 48 I Weatherst
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Fig. 6. Binary mask and contour of the first VOP of the test sequences. (a) Weather (b) Children-Kids (¢) Robot
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