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Study on the Adaptive Search-range Algorithm of UMHexagonS

CHAI Jun-hua, YING Jun
(Mathematics & Science College, Shanghai Normal University, Shanghai 200234 )

Abstract The paper proposes the adaptive search-range algorithm of UMHexagonS, which is one of motion estimation
algorithms for video encoding system on the H. 264 standard. Based on analyzing the search-range theoretically and
experimentally, its search-range algorithm can be improved. Then, the adaptive algorithm, derived from the anterior search
points, is created to reduce the redundant search points. The result shows that the adaptive algorithm can reduce the 15%
period of motion estimation under the premise of little change on PSNR and Bit Rate.
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Fig.2 Flowchart of improved multi-hexagon-grid search
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Tab.1 The returned experimental data

T %
Y U A% ME Time Bit Rate
akiyo 0 0 0 -0.376 0
foreman -0.081 +0.639 0 -13.703 +0.134
mobile 0 +0.056 0 -23.692 +0.059
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Tab.2 Experimental data affected only by search-range

FAT - %
Y U A% ME Time Bit Rate
akiyo 0 0 0 -1.093 0
foreman -0.081 -0.025 0 -13.963 +0.134
mobile 0 +0.056 0 -22.681 +0.059
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Tab.3 Experimental data using adaptive algorithm

AL %
Y U \4 ME Time Bit Rate
akiyo  —0.052 0 +0.024 +0.373 -0.671

K, =2 foreman —0.081 -0.098 +0.119 -8.116 -0.089
mobile +0.029 -0.028 +0.029 -16.515 +0.108

akiyo -0.052 +0.025 +0.048 -2.326 -0.850
K, =4 foreman -0.054 -0.098 0 -13.332 -0.223

mobile +0.058 0 +0.029 -25.925 +0.156

akiyo 0 0 0 -3.000 0
K, =8 foreman 0 -0.098 -0.048 -13.270 -0.223
mobile +0.058 -0.028 +0.057 -30.761 +0.071
akiyo -0.077 +0.122 0 -3.492 -1.029
K, =16 foreman -0.027 -0.197 -0.024 -10.190 +0.033
mobile +0.087 -0.028 0 -25.699 +0.134
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