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Fast algorithm of sub-pixel motion estimation for AVS-M

Zhang Xin’ an, Gong Yanjun, Chen Aiwu
( Department of Electronic Engineering of Hunan University of Science and Engineering, Yongzhou 425100 China)

Abstract: To reduce the complexity of AVS-M sub-pixel motion vector search, this paper proposes a sub-pixel motion
estimation fast searching algorithm based on prediction. The algorithm expels the less possibility points by doing matching
error relation of sub-pixel points selected analysis, which assures the accuracy of sub-pixel search. Through effective search
strategy, compared with the half-pixel full search algorithm and CBFPS, experiments show that the proposed algorithm can
respectively reduce the sub-pixel search points by 65.25% ~87.69% and 43.67% ~ 67.38% on average PSNR lost less

than 0. 01 dB to the video sequences with different motion characteristics. The algorithm efficiently decreases the

computational number of sub-pixel motion estimation.
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Fig 1  AVS-M sub-pixel motion estimation total

searching process
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Tab.1 To predict the statistical consequences of sub-pixel

motion vector declination

o SiBR RS d=0 d=1 d=2 d=3
T BHRE /% /% /% /%
MVP .., 73.41 92.60 97.41 99.22
Akiyo MVP e 73.07 92.52 97.32 99.21
MVP, .. +MVP, ...~ 83.73 96.28 99.07 99.79
MVP ... 72.18 92.37 96.36 99.17
Silent MVP, ;... 72.67 91.74 96.47 98.68
MVP . +MVP, . . 82.54 95.75 98.87 99.59
MVP . 69.80 87.67 94.50 97.71
News MVP e 72.12 88.31 95.54 98.06
MVP,,..+MVP, ... ~81.79 93.71 98.28 99.36
MVP ... 69.39 87.24 94.17 97.23
Carphone  MVP, .. 71.67 87.83 95.06 97.72
MVP .. +MVP, . . 81.35 93.22 97.76 99.21
MVP,,..., 41.51 68.72 83.14 91.82
Foreman ~ MVP, . . 47.33 69.69 83.83 91.09
MVP,, . +MVP, . .. 6291 84.75 93.96 97.44
MVP ... 38.67 61.35 86.75 93.64
Mobile MVP, ... 57.59 72.87 90.43 94.91

MVP,, .. +MVP, . . 6437 82.73 94.63 97.82
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Fig.2 A kind of typical small rhombus searching process
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Fig 3 1/2 pixels fine searching schematic drawing
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Tab.2 The contrast between the algorithm in this paper and other algorithms

1 ok % r”;}gfﬁ“ E‘E’;;fﬁmm ﬁﬁﬁﬁ;ﬁf‘? 1% 2 PSNR/AB  FHy 3%/ (kbit/s)

FS 416.66 289.57 227.12 16.00 40. 86 105.89
. CBFPS 324. 66 182.10 140. 55 6.04 40.87 105. 89
Akiyo ARFPS 281.12 157.68 120.71 5.23 40.85 105.95
NG - RS 225.56 89.10 45.66 1.97 40.87 106.05
FS 418.55 291.34 244.57 16.00 38.35 170.73
) CBFPS 335.09 207.12 170.45 6.34 38.34 171.03
Silent ARFPS 297.89 186.21 151.53 5.64 38.34 171.24
A S 247.33 97.69 50.06 2.16 38.33 171.92
FS 418.44 303.55 247.01 16.00 39.04 223.45
CBFPS 335.01 205.34 142.57 6.58 39.03 223.47
News ARFPS 301.37 184.72 128.26 5.92 39.03 223.68
A B 237.77 106. 10 57.10 2.28 39.02 227.12
FS 428.77 321.88 256.12 16.00 39.09 312.35
CBFPS 362.87 234.32 173.22 7.32 39.07 311.42

Carphone
ARFPS 330.65 213.51 157.84 6.67 39.07 312.83
A 284.76 163.54 107.76 3.34 39.06 313.37
FS 432.32 330.12 262.12 16.00 37.96 318.06
CBFPS 371.57 243.10 177.32 9.11 37.95 319.29

Foreman
ARFPS 339.76 222.29 162.14 8.33 37.95 319.91
NG =R 302.01 180.43 113.10 5.04 37.97 321.98
FS 449.87 333.89 262.65 16.00 35.36 914.86
) CBFPS 395.72 265.87 185.43 9.87 35.35 915.61
Mobile ARFPS 362.44 243.53 167.51 9.04 35.35 916.45
A A 315.86 186. 64 119.42 5.56 35.35 916.92
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