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Efficient adaptive motion estimation algorithm based on motion intensity

Guo Xiaomin', Yao Rui', Liu Zhiyue’, Wang Youren'
1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China ;

2. College of Information Sciences and Technology, Donghua University, Shanghai 201620, China

Abstract: In order to reduce the complexity of motion estimation and improve the efficiency of the video encoder, an
adaptive motion estimation search algorithm based on motion intensity is proposed. Motion intensity reflects the intensity of
motion between adjacent frames. By defining the concept of motion intensity, the movement of the next frame is predicted
based on the measured intensity information of the current frame, and a different motion search algorithm is selected
adaptively. If the motion intensity of the current frame is greater than the threshold, the UMHexagonS search algorithm is
chosen, otherwise the improved hexagon search algorithm is chosen. Simulation results show that the coding efficiency is
improved significantly, while the image quality and compression performance change little. In addition, the threshold of
motion intensity in the algorithm is adjustable, thus the demands of different encoding can be met by changing the
threshold.

Key words: motion estimation; motion intensity; adaptive; video encoder
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Table 1 Comparison of improved Hexagon

to original Hexagon

BN ik psNR/aB TR/ BEMIE

(kbit/s) if[a] /s
0 Hexagon (old) 35.877 263.263 179.922
silent
sen Hexagon(new) — 35.893  257.650  163.766
Hexagon (old) 37.169 592.488 227.416
foreman
Hexagon ( new) 37.342 463. 680 197. 648
Hexagon (old) 36. 185 1 304.587 244.214
football
Hexagon ( new) 36.347 1 091.004 226.903
. Hexagon (old) 33.764 1 699.519 212.189
mobile
Hexagon( new) 33.878 1 589.585 177.922
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Table 2 Comparison of MEMI to UMHexagonS algorithm

A PSNR -1 [EE S| A I ] -2 B Al A2
T | 7
Wyl ik /A R % ST TR
UMHS 0 0 0 0
MEMI(40) 10.002 0.90 7.91 14.13
mother and daughter/silent
MEMI(50) 10.005 0.94 8.02 14.37
MEMI(60) 10.005 0.94 8.02 14.37
UMHS 0 0 0 0
MEMI(40) 1 0.002 0.65 9.19 15.64
foreman/ stefan
MEMI(50) 1 0.007 1.14 10.12 17.63
MEMI(60) 1 0.006 1.18 12.01 21.03
UMHS 0 0 0 0
MEMI(40) 10.001 0.67 8.56 12.81
soccer/ football
MEMI(50) 10.007 1.17 11.65 18.52
MEMI(60) 10.003 1.48 16.35 25.02
UMHS 0 0 0 0
MEMI(40) 10.002 0.14 14.05 27.35
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MEMI(50) 10.002 0.14 14.05 27.35
MEMI(60) 10.002 0.14 14.05 27.35
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Table 3 Comparison of MEMI to FS and EPZS

RS Bl

51 Bk PSNR/dB

/ (kbit/s) IFEl /s

wother FS 38.807 173.482 531.861
and MEMI(50) 38.786 175.020 118. 474
daughter  gpzg 38.809 173.678 163.012
FS 35.908 254.230 527.006

silent MEMI(50) 35.898 257.671 118.613
EPZS 35.904 255.396 173.242

FS 37.372 453.019 545.368

foreman MEMI(50) 37.334 460. 949 162. 185
EPZS 37.364 452.498 197. 164

FS 35.157 1188.353  442.359

stefan MEMI(50) 35.132 1142.851  135.048
EPZS 35.142 1132.925  155.551

FS 36. 446 725.071 558.136

soccer MEMI(50) 36.408 733.003 214.103
EPZS 36.416 719.400 219.742

FS 36.374 1059.574  560.020

football MEMI(50) 36.344 1 068. 744 209.252

EPZS 36.362 1 054.279 231.180
FS 33.889 1592.412 517.896
mobile MEMI(50) 33.877 1 588.183 131.240
EPZS 33.895 1590.612 183.785
FS 34.632 1 576.968 524.512
flower MEMI(50) 34.616 1 585.426 129.034
EPZS 34.621 1 578.989 167.098
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Fig.4 Subjective evaluation of the experimental results
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