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A Fast Motion Estimation Algorithm Based on
Adaptive Search Pattern

ZHANG Kai-zhou, LIU Peng, YAO Qing-dong

( Department of Information Science and Electronic Engineering , Zhejiang University , Hangzhou 310027 )

Abstract In order to reduce the computational complexity of fast motion estimation, and avoid the local minimum problem
caused by small diamond search, a motion estimation algorithm based on adaptive search pattern was proposed. This
algorithm chose search pattern adaptively depending on SAD changing speed and the temporal relativity in video sequence.
Experimental results demonstrated that by using this algorithm, the encoded bit-rate changes within +0. 6% compared with
diamond search and hexagon-based search; searching points were reduced to 72% ~77% and 83% ~86% compared with

the diamond search and the hexagon-based search respectively. In the condition of reducing searching points this algorithm
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avoids local minimum problems.
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Fig. 1 Diamond search pattern
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Fig. 2 Hexagon-based search pattern
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Fig. 3 Search patterns used in this algorithm
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Tab.1 Performance comparison between 4 algorithms
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Tab.2 Usage of large and small diamond search

patterns in news and silence test sequences
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Tab.3 Usage of A,B,C search patterns in news

and silence test sequences
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Table.4 The possibility of reaching the minimum

SAD point use 4 different algorithms B %

EILEER  ANWEER NEEER A%
foreman 98. 14 92.50 90. 97 93.20
football 96. 32 91. 88 84.35 91.15
tabletennis 99. 04 97. 80 96. 85 97.43
news 99. 55 99.04 98.55 98.97
silence 99. 11 98.01 96. 90 97.65
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