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A Fast Adaptive Motion Estimation Algorithm Based on the Context

TIAN Chuan-yan SHEN Cheng-dong LI Si-kun
College of Computer National Univ. of Defense Technology Changsha 410073 China

Abstract The efficient motion estimation algorithms are the important research hotspot in the real-time video coding-decoding
technology. In order to reduce the high computational complexity of motion estimation in the video-coding a fast adaptive motion
estimation algorithm based on the context is proposed. The novel algorithm uses a kind of parallelogram pattern to search directionally
and imports secondary minimum distortion point. The basic idea of the novel algorithm is In the process of block-matching this novel
fast algorithm uses the former search step’ s motion vector and the relative location between the minimum distortion point and secondary
minimum point to select adaptively one parallelogram model and decide the search direction of next step and then keeps on searching for
more accurate motion vector. Experimental results show that the proposed algorithm reduced the computational complexity of the motion
estimation in video-coding effectively.
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Fig.3 The searching process of CAPS algorithm

Fig.4 The searching process of HEXBS algorithm
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Tab.1 The main parameters of experiments
QP
Mother _ Daughter cif 30 150 IpPP 28 32x32 2pels RDO
Flower sif 30 150 32 Hadamard
Foreman cif 30 150 36
Mobile cif 30 150 36
Stefan sif 30 150 40
2 5 PSNR 3 CAPS HEXBS UMHexagonS
FS SIR
2 ‘ Mother _ Daughter” CAPS PSNR 35.0367dB
UMHexagonS PSNR 0.017dB " Foreman” CAPS
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PSNR 32.4825dB UMHexagonS PSNR 0.015dB HEXBS PSNR
0.02dB CAPS FS PSNR
2 PSNR  dB

Tab.2 The average PSNR dB

FS UMHexagonS HEXBS CAPS
Mother _ Daughter CIF 35.0575 35.035 35.0375 35.0367
Foreman CIF 32.5025 32.4675 32.4625 32.4825
Mobile CIF 28.9125 28.91 28.9075 28.9083
Flower SIF 28.1125 28.1075 28.1075 28.1075
Stefan  SIF 30.09 30.08 30.0625 30.0825
3 CAPS Yo

Tab.3 The average SIR in motion estimation by CAPS algorithm %

CAPS /FS CAPS /UMHexagonS CAPS /HEXBS
Mother _ Daughter CIF 99.0345 39.591 0.68
Foreman CIF 98.6655 66.862 12.276
Mobile CIF 98.691 74.156 16.103
Flower SIF 98.465 71.836 1.025
Stefan  SIF 98.5865 72.857 9.555
3 “ CAPS /FS ™ FS CAPS
“ CAPS /UMHexagonS " UMHexagonS CAPS
“ CAPS /HEXBS ” HEXBS CAPS Foreman”
cif 150 30fps CAPS FS 98. 6655 %
UMHexagonS 66. 862 % HEXBS
12.276% “ Mobile” cif 150 301fps CAPS FS
98.691% UMHexagonS 74.156% HEXBS

16.103% CAPS /HEXBS SIR

CAPS
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