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A Fast Algorithm of Sub-pixel Motion Estimation Based on AVS
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Abstract AVS is a new audio and video coding standard in China, in which variable bleck sizes and quarter-pel motion
eompensation have been applied to improve coding efficiency. In this paper, an adaptive range fractional pel search algorithm
is proposed to further speed up the encoding process and reduce the computation complexity. Small diamond search and
threshold judgment are used to this algorithm, Compared with the half-pel full search algorithm, experiments show that the
proposed algorithm can reduce the sub-pel search points by 30.25% on average with the limited performance lost about
0.0093dB. And compared with the fast search algorithm in AVS reference software, experiments show that the proposed
algorithm can reduce the sub-pel search point by 8. 78% on average with the performance achieve a gain up 1o 0. 022 1dB.
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Fig.3 Search strategy of small diamond search pattern
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Tab.1 Simulation resulis of ARFPS algorithm

ARFPS ARFPS va HPFS ARFPS ys HPFS + GBFPS

2]l FH PR ¥ EHAPSNRE ERE  wyarse T EER

o e Ak mman T ek s

WE(%) @B (%) HTE(%R) W(%)
tempete_football 704 x 480§  34.9275 5269.26 -0.0118 0.23146 28,6258 0.0329 -0.6399 §.3656
football_704 x 480i 36,2275 3650.77 -0.01935 0.3518 28,0031 0.0058 -0.1029 T7.1081
tempete_704 x 480i 34.2%900 5322.41 0.0051 -0.1111 29.6299 0.03638 -0.8122 9.3410
mobilecalendar_720 x 5761 33.5200 10498.76 -0.0058 0.1294 29.9674 0.0297 -{.5894 9.9065
bus_interview_704 x 5761 35.7900 3784.47 -0.0200 0.37158 31,8703 0.0631 -1.1742 10.5740
husky_704 x 5761 33,0525 15332.25 -0.0064 0.0875 28.7028 0.0768 -1.0735 11.4390
kayak_1920 x 1080; 36.4225 64117.64 -0.0044 0.0613 30.3265 0.0081 -0.1121 0.9255
Fireworks_1920 x 10804 33.3675 136674.98 -0.0021 0.0251 30.1560 0.0450 -0.5733 9.2734
flaminge_1920 x 10801 36,3150 53266.78 -0.0147 0.2]89 29.2373 9.6214 -0.319% 9.361 8
city 1280 x720p 36,1950 4458.79 -0.0112 0.3298 30.003 1 =-0.0007 0.0711 6.6306
crew_1280 x 720p 38,4875 3260.18 -0.0171 0.4990 34,0247 -0.0117 0.2872 8.8566
Harbour_1280 x 720p 35,7800 8376.19 ~0.0¢1 4 0.2828 29.4734 0.0012 -0.0230 8.0898
night_1280 x 720p 36. 8800 6838.39 -0.0623 0.0679 33,7038 0.0080 -0.0230 9.8989
Encalemlm"1280 x 720p 35.5400 5795.24 =0.0089 0.3913 29.7563 =-0.0076 0.3414 4.1777

TOTAL AVERAGE 35,4854 23331.87 -0.00983 0.210 30,749 9.0221 -0.339 8.782
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