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An Efficient Motion Estimation Technique using the Spatial and

Temporal Correlations
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Abstraction

Motion Estimation (ME) is a core part of most video compression systems since it affects directly the output video quality and
the encoding time. The most basic method of ME, Full Search (FS) gives the highest visual quality but also has the problem of
significant computational load. To solve this problem, many fast algorithm has been proposed. Among them, MVFAST and
PMVFAST show impressive results in video quality and the computational load by using the cotrelation between motion vectors of
adjacent blocks. In particular, PMVFAST reduces search points dramatically and also gives very high video quality by using the
median predictor. In this paper, we propose a new algorithm that uses the redefined median predictor which reduces the number of
search points and yields a high visual quality by reducing the number of thresholds and early termination conditions.
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Fig. 1. LDSP and SDSP in Diamond Search. (a)-(c) LDSP, and (d) SDSP
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Fig. 2. Motion vectors used to predict the starting point in MVFAST
and PMVFAST.
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Fig. 3. 4 predictors used to predict the starting point in proposed algorithm
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Table 1. Distance in pixels from each predictor to the final motion vector
in PMVFAST
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Sequence MVieft MVtop | MVtop-right MVt-1
Bus 1.44806 1.64125 1.88135 0.81642
Coastguard 0.73289 0.63438 0.73778 0.57917
Foreman 1.39627 1.29688 1.63483 1.53961
Stefan 2.25219 2.50256 2.79508 2.08515
Table Tennis 0.72754 0.71724 0.88137 0.57195
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Table 2. Frequency that the search is ended after just one point is
checked.

Sequence PMVFAST Proposed
Bus 13542 1533
Coastguard 27941 32403
Foreman 24660 27205
Stefan 23572 24513
Table Tennis 46101 47066
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Table 3. Frequency and probability that the zero predictor is selected
what any predictor is not the zero vector.

3% HE (%)
Bus 1282 0.023
Coastguard 3472 0.031
Foreman 2828 0.026
Stefan 4540 0.041
Table Tennis 1178 0.011
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Table 4. Average PSNR and speed-up ratio with and without zero predictor.

Proposed Proposed
FS MVFAST PMVFAST (24l Z 3 (SHIE{R2])
PSNR (dB) 31.11 31.10 31.11 31.14 31.16
Speed-up 1 410.37 600.46 631.58 652.42
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16 PSNR (dB) 27.67 27.98 27.96 27.86
Container QCIF 10 75 Speed-up 1 218.96 285.33 305.59
3 PSNR (dB) 27.89 27.90 27.85 27.90
Speed-up 1 787.58 1053.63 1087.18
16 PSNR (dB) 27.36 27.37 27.65 27.64
Hall Monitor | QCIF 10 75 Speed-up 1 211.93 317.22 357.09
32 PSNR (dB) 27.28 27.35 27.62 27.66
Speed-up 1 763.74 1125.91 1294.16
16 PSNR (dB) 33.75 33.54 33.64 33.66
Mother & Speed-up 1 208.21 298.11 310.14
QCIF 24 10
Daughter - PSNR (dB) | 33.65 33.60 33.70 33.70
Speed-up 1 757.16 1086.82 1117.33
16 PSNR (dB) 28.79 28.88 28.94 28.98
Silent QCIF 2 10 Speed-up 1 137.28 184.26 209.79
3 PSNR (dB) 28.77 28.97 28.98 28.92
Speed-up 1 493.09 662.18 74413
16 PSNR (dB) 28.52 28.51 28.51 28.53
Coastguard QCIF 48 10 Speed-up 1 101.82 158.41 182.54
32 PSNR (dB) 28.53 28.53 28.52 28.55
Speed-up 1 367.26 564.70 651.32
16 PSNR (dB) 29.32 29.27 29.26 29.26
Foreman CIF 112 10 Speed-up 1 84.52 103.33 105.71
32 PSNR (dB) 29.53 2943 29.45 29.46
Speed-up 1 306.24 375.59 387.78
16 PSNR (dB) 26.94 26.98 26.97 26.99
Coastguard CIF 112 10 Speed-up 1 98.20 111.256 121.82
32 PSNR (dB) 26.96 27.00 27.03 27.03
Speed-up 1 373.58 426.15 464.30
16 PSNR (dB) 34.99 34.95 35.00 35.00
Speed-up 1 98.51 139.87 148.85
Foreman CIF 512 15 32 PSNR (dB) 3517 35.11 35.17 35.18
Speed-up 1 368.02 527.49 563.45
48 PSNR (dB) 35.18 35.12 35.16 35.18
Speed-up 1 789.30 1122.85 1202.96
16 PSNR (dB) 35.87 35.84 35.88 35.88
Speed-up 1 127.71 205.57 222.49
Foreman CIF 1024 30 2 PSNR (dB) 38.09 38.03 38.08 38.09
Speed-up 1 369.15 548.00 585.42
48 PSNR (dB) 35.88 35.85 35.89 35.89
Speed-up 1 1028.73 1646.50 1779.69
16 PSNR (dB) N77 31.73 31.75 31.75
Speed-up 1 137.36 226.61 251.86
Table Tennis SIF 1024 30 3 PSNR (dB) 31.76 31.71 31.74 31.75
Speed-up 1 516.55 848.29 934.35
48 PSNR (dB) 31.77 31.69 31.73 31.74
Speed-up 1 1093.70 1792.42 1977.80
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