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Fast motion estimation algorithm based on motion information adaptation

Li Ziyin, Yang Qi
College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China

Abstract: UMHexagonS is a fast integer-pixelmotion estimation algorithm, which was adopted by the H. 264 video coding
standard, however, in the application of real-time scenes, there still existing some shortcomings, such as the excessive use
of search points and the slow search speed. Therefore, further improvement and optimization is needed for this algorithm.
Based on the UMHexagonS algorithm, a new fast motion algorithm based on motion information adaptation is proposed in
this paper. Dynamical search windows are used for different-size blocks adaptively. Motion-type adaptation search strategies
are adopted by the motion intensity of the current block. In addition, directional cross-shaped search and adaptive rectan-
gle-diamond search are used according to the bias characteristics of actual motion sequences in the horizontal and vertical
direction. Then an adaptive octagon search is adopted by using the direction information of motion vectors, and to carry on
an adaptive hexagon search for different-size blocks. Experimental results show that the motion estimation time of the novel
algorithm is reduced 13% ~32% and the average PSNR is increased by 0. 0125 dB. In addition, both the scenes adaptive
ability and real-time performance are strongly strengthened.

Key words: video coding; H.264; motion estimation; motion information adaptation
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Table 1 Experimental results record

WPs PR FS UMH A3k
PSNR/dB 38.86  38.87  38.83
news B/ (kbit/s)  26.68  26.55  26.49
TME-time/s 76.781  23.274  20.095
PSNR/dB 35.86  35.81 35.86

%/ (kbit/s) 87.59  87.27 88.04
TME-time /s 80.968  32.953  26.143

foreman

PSNR/dB 34.29 34.26 34.27
coastguard i3/ (kbit/s) 185.63 184.99 184.86

TME-time/s 82.928  40.173 29.037

PSNR/dB 33.75 33.72 33.75
waterfall i3/ (kbit/s) 596.27  587.40 579.05

TME-time/s 85.138  48.072 33.703
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Fig.7 ME time of each frame in video sequences
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Table 2 Changes relative to the FS algorithm

2{H AR/ %

Al
PSNR/dB 33/ (Kbit/s) 3%  ME-time
news ~0.04 -0.06 -0.226 -13.66
foreman +0.01 +0.77 +0.882 -20.07
coastguard  +0. 05 -0.13 -0.070 -27.72
waterfall +0.03 -8.35 ~1.421 -31.20
4 5 &
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