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A New Adaptive Motion Estimation Algorithm Based on
Correlation of Motion Vectors

SHEN Yu-li, WANG Wei-dong, GUO Bin, ZHANG Hong
( Department of Information Science and Electronic Engineering , Zhejiang University , Hangzhou 310027 )

Abstract A new adaptive motion estimation algorithm based on correlation of motion vectors is presented in this paper. The
algorithm utilizes the correlation information of current block’ s three neighbouring motion vectors to classify current block into
correlation-type block and independent-type block. Different motion estimation methods are applied for correlation-type block
and independent-type block to achieve lower computational complexity and good estimation accuracy. The simulation results

show that the proposed algorithm has much lower computational complexity than other motion estimation algorithms, such as
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full search (FS), diamond search (DS) and Hexagon-based search ( HEXBS) , with no severe PSNR degradation.
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Fig. 1  Correlation for distance of motion vectors to CT
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Tab.1 Percentage of blocks with correlated vectors

M 5] CT=1 CT=2 CT=4 CT =5
akiyo 96. 74 98. 61 99. 31 99. 59
mother&daughter ~ 88. 85 94. 64 96. 70 98.33
foreman 49.09 61.97 67.82 75.82
carphone 55.49 67.10 73.08 78.38
coastguard 67.03 67.97 79.19 79.95
football 35.85 36.58 37.70 38. 44
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Tab.2 Probability for correlation of optimal motion

vector to average motion vector

ik 5 51 CT=1 CT=2 CT=4 CT=5
akiyo 98.90 99. 68 99. 86 99.9
mother&daughter ~ 96. 81 98.99 99.6 99.7
foreman 88. 64 93.69 95.36 95.92
carphone 88.07 93.09 94.9 95.28
coastguard 92.05 93.06 94. 47 94.52
football 86. 02 86.31 86. 18 86. 21
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Fig. 2 Points to be searched
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Tab.3 Probability for motion vectors to be equal

CT =1 CT =2 CT =4 CT =5

3 M 87. 60 86. 19 85.57 85.39

akiyo

2 A 12. 40 12. 99 13.26 13.13
mother& 3 NFEEE 82.08 78. 81 76.58 76. 18
daughter 2 M 17.92 19.08 20. 45 20.01

3 N 51. 81 42.72 37.34 32.91
foreman

2 A& 48.19 48.33 48.96 47.49

3 N HHEE 54.57 46. 54 41.90 38.79
carphone

R K 45.43 44. 86 45.38 44. 85
guard- 3 M 77.13 74.70 69. 85 70.31
coast 2 M 22.87 24.19 22.27 26. 41

3 AN A 93.08 82. 60 87.95 86. 21
2 A4 6.92 6.92 9.99 10. 60
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Tab.4 Performance comparison of different methods

T 51 FS DS HEXBS  NAME

PSNR 41.33 41.20 41.08 41.24

akiyo

SpP 1 089 13.57 11.52 6. 64
mother& PSNR 40. 16 39.85 39.83 39.87
daughter SP 1089 13.79 11. 64 6.83
PSNR 35.65 32.44 32.32 32.28
foreman
SP 1 089 16. 26 13.08 9.86
PSNR 34.37 34.15 33.93 33.98
carphone
SP 1089 15.10 12.57 8.83
PSNR 27.31 27. 19 27.21 27.11
coastguard
SP 1 089 15.30 12.75 7.38
PSNR 26.75 26.70 26. 65 26. 66
football
SP 1089 17.41 13.56 9.26
PSNR 37.87 37.73 37.68 37.71
news
SP 1 089 13.73 11.62 6.96
PSNR 34.77 34.20 34.10 34.12
average
Sp 1 089 15.02 12.39 7.95
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