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Abstract: Structural Motion estimation is the key technology of Video coding, The UMHexagonS algorithm
of H.264 encoder has a good overall performance, while its computation is still relatively large to meet the
requirement of real-time encoding. In this paper, based on the complexity of image motion in MVFAST
algorithm, an improved UMHexagonS algorithm is proposed. Based on ROS (region of support), by setting
search range separately in the four directions of horizontal and vertical, a dynamic search window was
established to covering the best match point using a smaller search window; Further according to the image
motion complexity, the selection strategy of initial search template was optimized , which directly reduce the
computation of low and middle complexity of motion video sequence. Experiments show that, compared to
UMHexagonS algorithm, our optimized algorithm can save about 24.53% ME time but almost has no change
in the reconstructed picture quality and bitrate; and ME time is 6.24% lesser than compared algorithm as well
as enhance the real-time performance of the encoder.
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Figure 1. Motion vectorsin ROS
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Figure 2. Template search
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Figure 3. Search process
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Tablel. Performance comparison of different improved algorithm

1 TEIRHE AR R B

Test sequence  Algorithm AP (dB) AB (Kb/s) AT (%)
UMH 0 0 0
DR —0.001 -0.01 —-13.67
Mother
AP —0.002 -0.09 -16.19
DR. AP —-0.002 -0.11 -18.81
UMH 0 0 0
DR 0 +0.01 -14.57
News
AP —-0.001 -0.3 -17.28
DR. AP —0.003 -0.32 -20.19
UMH 0 0 0
DR —-0.001 +0.02 -17.82
Container
AP -0.002 +0.45 -17.76
DR. AP —-0.002 +0.46 -20.19
UMH 0 0 0
) DR 0 -2.28 -13.73
Highway
AP —-0.002 +1.62 —-17.55
DR. AP —0.001 +1.77 -18.27
UM'H 0 0 0
DR —0.001 -0.01 -12.26
Foreman
AP —-0.004 -0.26 —-18.55
DR. AP —-0.004 -0.27 -20.22
UMH 0 0 0
DR 0 +0.01 -21.43
Football
AP +0.001 +0.97 —18.72
DR. AP +0.003 +0.99 -26.95
UMH 0 0 0
DR +0.001 +0.56 -16.81
Coastguard
AP +0.002 +1.50 -25.19
DR. AP +0.003 +1.48 -25.62
UMH 0 0 0
. DR +0.002 -0.02 -28.19
Mobile
AP —0.003 +1.26 —12.83
DR. AP —-0.002 +1.27 -38.36
OE
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Table 2. Performance comparison of different algorithms
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algorithm in [6]

algorithm in this paper

Test sequence algorithm
AP (dB) AB (Kb/s) AT (%) AP (dB) AB (Kb/s) AT (%)
FS +0.01 +2.19 —235.38 —-0.006 +1.64 -374.35
Mobile
UMHexagonS +0.01 +0.58 —28.23 -0.002 +1.27 -38.36
ES +0.04 +4.69 -214.52 —-0.011 +0.02 —275.93
Coastguard
UMHexagonS +0.01 +0.58 —22.76 —0.002 +1.48 -25.62
FS +0.03 -0.01 -291.93 -0.012 +0.40 —240.44
News
UMHexagonS -0.02 +0.21 -13.13 -0.003 -0.32 -20.19
ES +0.03 +3.56 —-171.04 -0.013 +1.08 —253.59
Foreman
UMHexagonS +0.02 +0.74 -11.80 —-0.004 -0.27 -20.22
FS 0 +4.70 —265.48 -0.001 +0.99 —294.30
Highway
UMHexagonS 0 +1.19 —-15.54 +0.003 +1.77 —-18.27
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