14 48 ) b 4 DB 2 4 Vol. 14, No.8
2009 4 8 J] Journal of Image and Graphics Aug. , 2009
= e,
TFEEANARRUEZREE
BxE HEYW
(ALt R PLR E BORTFST , Jb st 100871)

M OE TR G T BT S S A R SR T RS B R R Rk . B B

FHEILAN ML R EE D — L8 R GO X BT et . Sesa 25 R R W] 3% 75 25 B TR DR IR AR I 0 A B & 1) [W) )

Pz I

K UWHmY RICEEE 5
B[ 7% 5 25 TP391 MERARIRAD A

ZRANMIEHEER
XEHS: 1006-8961 (2009 )08-1530-04

Enhanced Cross-diamond-hexagonal Search Algorithms

LIAO Tai-min, GUO Zong-ming
(Institute of Computer Science & Technology, Peking University, Beijing 100871 )

Abstract In this paper, we propose an enhanced cross-diamond-hexagonal search algorithm to solve the block-matching

motion-estimation problem in video coding. This algorithm is an improvement over CDHS, eliminating some checking points

of CDHS algorithms. Experimental results show that the proposed method performs faster than the CDHS whereas similar

quality is preserved.
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Fig. 1  Distribution of motion vector in 5 x5 region
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Fig. 2 First 3 steps of CDHS
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Fig. 5 Second step of ECDHS
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Fig. 6 Two types of diamond pattern
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Tab.1 Distribution of motion vector

(0,0) 4:(0,0)
Claire 0.879 2 0.120 8
Flower 0.037 1 0.962 9
Football 0.5953 0.404 7
Miss American 0.140 0 0. 860 0
Salesman 0.653 8 0.346 2
Table Tennis 0.319 7 0.680 3
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Tab.2 Average search points per block

T 5
WA R

FS DS CDHS ECDHS
Claire 204.282 8 12.453 0 5.4332 5.172 1
Miss American 204.282 8 16.619 8 10.363 1 8.007 4
Salesman 204.282 8 12.990 6 6.805 6 5.889 8
Flower 204.282 8 17.2319 13.279 0 10.621 0
Football 204.282 8 15.026 3 8.9775 7.959 4
Table Tennis 204.282 8 16.304 3 11.476 1 9.802 7
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Tab.3 Mean absolute error

-4 MAD
LA TR

FS DS CDHS ECDHS
Claire 0.445 8 0.4459 0.446 7 0.446 5
Miss American 0.971 2 0.989 4 0.973 1 0.973 0
Salesman 1.065 2 1.073 6 1. 066 7 1.066 9
Flower 4.047 2 4.073 3 4.200 1 4.188 9
Football 2.216 1 2.216 5 2.2328 2.228 9
Table Tennis 1.7450 1.748 7 1.774 2 1.763 5
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Tab.4 Comparison of search points and search rate

between ECDHS and CDHS

CDHS ECDHS AR BE K
Claire 5.433 2 5.172 1 1.050 5
Flower 13.279 0 10. 621 0 1.250 3
Football 8.977 5 7.959 4 1.127 9
Miss American 10.363 1 8.007 4 1.294 2
Salesman 6.805 6 5.889 8 1.1555
Table Tennis 11.476 1 9.802 7 1.170 7
&t 56.334 5 47.452 4 1.187 2
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