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Adaptive cross-quasi-diamond search algorithm
based on initial search point estimation
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Abstract: A predictive adaptive cross-quasi-diamond search algorithm (PACQDSA) is presented.
Based on the cross-center-biased motion vector distribution characteristic of the real-world sequences
and high space-time correlation of adjacent blocks” motion vectors, a cross-quasi-diamond search pat-
tern was designed, and some effective techniques were used, which are composed of the prediction of
initial search point, half-stop criteria and adaptive search modes. Experiments show that the algo-
rithm is able to fit for all types of video sequences adaptively in spite of the degree of the motions.
Compared with other algorithms, it is 3. 56 times faster than NTSS, 3. 26 times faster than FSS and
2. 71 times faster than DS in average. And it is better than the traditional fast motion estimation algo-
rithms in terms of PSNR, especially for the sequences with large motion. Therefore, the algorithm
improves the performance of existing motion estimation algorithms.
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Tab.1 Average motion vector probability distribution for search window 7
Pz 212 R
GEH) Radius | p| (hor.)
Ra(iie”i.‘)f" 0 1 2 3 4 5 6 7

0 0.454 4 0.157 1 0.043 7 0.037 5 0.008 6 0.006 8 0.004 0 0.007 1
1 0.079 4 0.027 6 0.020 4 0.013 7 0.009 0 0.007 5 0.003 0 0.001 8
2 0.013 0 0.014 1 0.008 4 0.009 2 0.003 0 0.001 1 0.001 1 0.002 1
3 0.007 3 0.004 3 0.002 2 0.003 4 0.001 6 0.000 5 0.000 7 0.001 7
4 0.004 6 0.002 0 0.001 4 0.001 2 0.001 3 0.000 4 0. 000 6 0.001 2
5 0.001 8 0.001 0 0. 000 5 0.001 9 0. 000 6 0. 000 3 0.000 4 0.001 7
6 0.007 0 0.000 7 0.001 0 0.001 0 0.001 7 0. 000 3 0. 000 9 0.000 8
7 0.002 6 0.001 2 0.000 7 0.001 9 0.000 8 0. 000 3 0. 000 6 0.002 3
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Fig. 2 Prediction of initial search point
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Tab.2 Average search points per block comparison
BMA Akiyo Container Coastguard News Stefan Football Tennis Garden
FS 225 225 225 225 225 225 225 225
TSS 25 25 25 25 25 25 25 25
NTSS 17.03 17.05 19.75 17.19 24.11 21.95 20. 69 23.24
FSS 17.00 17.02 17.83 17.06 19. 80 19.42 19.07 20. 20
HEXBS 11.00 11.02 11.76 11. 06 13.90 13. 21 12. 81 14.06
DS 13.01 13.03 14. 31 13.11 17.97 17.05 16. 04 18. 05
PACQDS 3.45 2.59 5.71 3. 40 7.70 8. 24 6.35 7. 80
#&3 T PSNRWLEBRER
Tab.3 Average PSNR comparison
BMA Akiyo Container  Coastguard News Stefan Football Tennis Garden
FS 44,16 43.67 30. 93 37.01 24.10 22.45 29.09 24.05
TSS 44,16 43. 67 30. 80 36.98 23.77 22.05 28.13 23.23
NTSS 44,16 43.67 30. 90 36.99 23.73 22.13 28.49 23. 84
FSS 44,16 43.67 30. 81 36.97 23.33 21.97 28. 44 23.63
HEXBS 44,13 43.67 30.75 36. 96 23.20 21.72 28.18 23.39
DS 44,16 43.67 30. 86 36.99 23. 34 21.93 28.59 23.85
PACQDS 44,16 43. 67 30. 87 36.98 23.98 22.14 28.72 23.98
29 —-— FS
25 1.IfsTsss
28} = fibxBs
- —— DS
.g % f —— PACQDS
= 20} = 2\
5 z N
B} % ;
- o 26N\A
5 5 R
] o)
z Z 25t
24}
30 35 40 45 50 55 60 30 35 0 45 50 55 60
Frame number Frame number
(o) 3 HL 19 2718 3R RO HE (b) - PSNR % Lt
(a) Average search points per block compari- (b) Average PSNR comparison
son
K 4 AEE X Table Tennis” 751 i) 48 & M GE X b
Fig.4 Performance comparison of different algorthms using “Table Tennis” sequence
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