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A Fast Variable-block-size Motion Estimation Algorithm for H. 264
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Abstract  H.264, the latest video coding standard, achieves significant improvement in coding efficiency compared with
previous standards. The high coding efficiency is based on some new techniques which also lead to high computational-
complexity. H.264 uses variable-block-size motion estimation, which is the most time-consuming module. In this paper,
we propose a fast variable-block-size motion estimation algorithm for H. 264, The algorithm is based on three schemes:
stationary block prediction, predictive search for non-stationary blocks and adaptive refinement search in merging process.

Experimental results show that our algorithm can reduce the computational-complexity to 3% of fast full search motion
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estimation algorithm, with negligible PSNR loss and bit rate increase.
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Fig. 1 Partition modes of macroblock and sub-macroblock
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Tab.1 Proportion of 16 x16 and 8 x8 modes

%
Wi 7 16 x16 FE 5 BE 16 x 16 7330 8 x8 ELEHR WL 8 x8 HEWE R
R4 B R4y o ) R4 BB 43 b LB
news 91.84 87.34 58.24 25.76
mother&daughter 90.33 70.81 67.94 20.43
foreman 81.03 20.81 60. 16 12.11
mobile&calendar 69. 60 8.91 53.11 6.43

coastguard 68.33 3.81 55.76 6.75
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Fig.3 Diamond search process
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Tab.2 Relationship between D1 and D2

B %
Wi 7 D2=0 D2<l D2<2 D2<3
news 89.38 97.30 98.58 99.06

mother&daughter 69.73 . 89.34 93.21 95.09
D=3  foreman 63.71 91.47 95.78 97.16

mobile&calendar 77.87 97.01 98.57 99.10

coastguard 79.18 97.01 98.70 99.14
news 1.46 36.20 79.73 95.02
mother&daughter 1.24 29.53 68.84 94.16
Dt >3  foreman 1.40 32,21 73.73 95.20
mobile&calendar 1.34 38.76 87.76 97.59
coastguard 1.01 34.90 83.90 97.11
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Tab.3 Comparison of experimental results between

proposed algorithm and fast full search

WAFS RISE PSREM DT mai
20 -0.18 +3.70 40.5
24 -0.11 +3.65 44.0
28 -0.08 +1.88 46.7
news
32 -0.03 +2.34 47.3
36 -0.06 +5.19 48.9
40 -0.03 +4.25 49.8
20 -0.17 +0.61 38.4
24 ~0.10 +1.14 41.3
28 -0.06 +2.11 44.1
mother&daughter
32 -0.04 +1.23 46.9
36 -0.03 +2.17 48.9
40 -0.02 +0.01 50.1
20 -0.10 +2.62 25.2
24 -0.07 +3.27 25.4
28 -0.06 +4.40 25.7
foreman
32 -0.07 +6.04 26.4
36 -0.08 +6.92 26.8
40 -0.07 +7.71 27.1
20 -0.07 +0.18 29.9
24 -0.05 +0.28 30.1
28 -0.05 +0.24 30.2
mobile&calendar
32 -0.05 +0.30 30.4
36 -0.04 +0.47 30.7
40 -0.05 +1.00 30.8
20 -0.04 +0.23 31.1
24 -0.03 +0.30 31.2
28 -0.03 +0.72 31.3
coastguard
32 -0.05 +1.16 31.6
36 -0.04 +2.30 31.7
40 -0.04 +3.67 31.9
FHME -0.065 +2.43 35.8
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