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Fractional Pixel Motion Estimation based on Prediction
of Flat Regions for H. 264

FANG Jian, ZHENG Wei, LI Bing-bo, WANG Kuang

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

Abstract Motion estimation (ME) consumes most of the computational resource in a video encoder system. H.264 adopts
multi-mode ME and quarter-pel accuracy fractional pixel search, which brings about large scale of computational cost not only
to integer pixel ME but also to fractional pixel ME. However, the computational cost of integer pixel ME has been greatly
reduced with the development of fast integer search algorithms. Therefore, fast fractional pixel ME algorithms become
significantly important for real-time applications. A novel fractional pixel motion estimation based on prediction of flat regions
of an image is first proposed in this paper. It reduces fractional pel search points efficiently by predicting flat homogeneous
regions of the image. Experimental results show that compared to the full fractional pixel search, the proposed method can
reduce 22% to 63% of fractional pixel search points while keeping the image quality and compression rate almost unchanged.
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Fig.1 Full fractional pixel search
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Fig.2 Center based fractional pixel search algorithm
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Tab.3 Hit-rate of predict method for IMMB

gl BBRRIBH R (%)
claire 85.30
news 80.25
grandma 83.60
silent 71.86
carphone 33.44
foreman 19.83

B %
J¥51 PredMV MV _model Pred&model

claire 98.54 94.77 93.35
news 96.94 99.30 96.40
grandma 96.73 98.88 95.73
silent 96.61 98.11 94.87
carphone 82.05 89.85 74.79
foreman 71.90 91.09 67.10
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Tab.2 Accuracy-rate of predict method for IMMB
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foreman 47.86 68.34 81.63
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Fig.3  Algorithm procedure
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Fig.6 Influence on PSNR by C&F algorithm
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Tab.4 Performance on average

Apsyr/dB Appe (%) Agppyp (%)
il
F&F C&F F&F C&F F&F C&F
claire 0.018 0.039 -0.02 -0.21 59.67 63.89
news 0.049 0.058 0.28 0.25 56.18 61.04
grandma  0.024  0.023 0.14 -0.11 54.43 58.72
silent 0.062 0.072 0.02 -0.33 48.79 55.84
carphone  0.015 0.029 -0.19 -0.48 31.66 49.65
foreman 0.008 0.025 -0.07 -0.37 22.73 45.96
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Fig.7 Influence on BPF by C&F algorithm
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Tab.5 Performance of sequence claire on fixed bit-rate

4 30% /¢

PSNR(dB) SPPMB
L5 2 (kbps)
FPS F&F C&F FFPS  F&F C&F
50 40.92 40.87 40.79 119  50.2  43.2
100 44.04 43.96 43.96 119 52.1  44.1
150 45.83 45.74 45.70 119  53.6  44.3
200 47.06 46.96 46.97 119 54.2  45.0
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Tab.6 Performance of sequence foreman on fixed bit-rate

PSNR(dB) SPPMB
W R 28 (kbps)
FFPS F&F C&F FFPS  F&F C&F
50 30.07 30.01 30.12 119 87 62.3
100 33.23 33.21 33.21 119 93.3  64.7
150 34.96 34.93 34.96 119 94.4  64.9
200 36.11 36.12 36.13 119 94.9  64.8
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