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Abstract: A new Optimizing Predictive Motion Vector Fast Motion Estimation Algorithm (OPM-
VFMEA) is proposed. Based on the center-median-biased distributed characteristic of the motion vec-
tor of real-world sequences and the high space-time correlation of adjacent block’s motion vector,
combined with similar analysis of the motion vectors, the center, median, forward vector are selected
as the basic predictive motion vector to predict the current one, then the similar threshold is set to re-
duce the redundant information from the three space adjacent block motion vectors. In addition, the a-
daptive threshold to enable half-stop is also represented. Experiment results show that the algorithm
is able to adapt to all types of video sequences and can offer a high performance of PSNR. The search
speed of the algorithm is faster than that of the existing well-known algorithms. For case examined, it
is about 208 times faster than that of FS in average, which is superior to that of 146 times for PMV-
FAST, 77 times for MVFAST and 55 times for DS. Therefore, the algorithm improves the perform-

ance of existing motion estimation algorithms.
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Tab.1 Similarity statistic results of predictive

and current motion vector

d; Sequence St Sw St So Swedin Sp
Miss 0.60 0.60 0.67 0.66 0.66 0.79
J Caltrain 0.74 0.68 0.62 0.69 0.64 0.79
;=0
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4<1 Caltrain 0.82 0.77 0.74 0.78 0.75 0.85
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Tab. 2 Simulation results of different algorithms
PMVF OPMV
Sequence Format FS TSS NTSS BBGDS DS HEXBS MVFAST
AST FMEA
PSNR 30. 96 30.79 30.91 30.91 30. 87 30.72 30.91 30.92 30.91
Miss CIF NSP 961 41 30. 88 12.15 18.03 13.01 12.27 6.53 4,49
Speed Up 1 23.44  31.12  79.09 53.30 73.87 78.32 147.2  214.0
PSNR 31.04 28.21 30. 60 30.73 30.78 30.23 30. 68 30.78 30.78
Caltrain CIPR NSP 961 41 23.32 13.13 16. 88 13.72 13.61 6. 64 4,67
Speed Up 1 23.44  41.21 73.19 56.93  70.04  70.61 144.7  205.8
Table PSNR 28.14 26.55 27.44 27.17 27. 80 27.55 27.82 27.93 27.91
tennis SIF NSP 961 41 33.52 16. 87 19. 04 16. 83 12.54 6. 35 4.57
Speed Up 1 23.44  28.67 56.97 50.47 57.10  76.63 151.3  210.3
PSNR 27.57 26. 24 26. 89 27.15 27. 24 26. 85 27. 25 27. 30 27.27
Edit SIF NSP 961 41 27.07 12.99 16. 10 12.74  10.51 6.71 4.70
Speed Up 1 23.44  35.50 73.98 59.69  75.43 91. 44 143.2  204.5
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Fig. 2 Performance comparison of different algo-

rithms using “Miss” sequence
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