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(A Fast Motion Estimation Scheme using Spatial and
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Abstract

The Motion Estimation (ME) process is an important part of a video encoding systems since
they can significantly reduce bitrate with keeping the output quality of an encoded sequence.
Unfortunately this process may dominate the encoding time using a straightforward full search
algorithm (FS). Up to now, many fast algorithms can reduce the computation complexity by
limiting the number of searching locations. This is accomplished at the expense of less accuracy
of motion estimation. In this paper, we introduce a new fast motion estimation method based on
the spatio-temporal correlation of adjacent blocks. A reliable predicted motion vector (RPMV) is
defined. The reliability of RPMV is shown on the basis of motion vectors achieved by FS. The
scalar and the direction of RPMV are used in our proposed scheme. The experimental results show
that the proposed method is about 11714% faster than the nearest neighbor method which is a
wellknown conventional fast scheme.
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Table 1. The percentile of MVs within each
directional error range in akiyo
sequence(unit : %6).

RPMVe] 9% o % e oap g
A0 | owx | 4| Le | s
0 118379 X901 9991 9091
1 7 100.00 100.00 100.00
2 1 100.00 100.00 100.00
3 4 100.00 100.00 100.00
4 2 100.00 100.00 100.00
2 6 100.00 100.00 100.00
6 1 100.00 100.00 100.00
7 4 100.00 100.00 100.00
8 0 0 0 0
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Table 2. The percentile of MVs within each
directional error range in coastguard
sequence(unit: %6).
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A 5 +2 | ta | 3a

0 114420 B0 %70 B.70
1 1523 %6.13 97.24 98.36
2 H .29 97.14 100.00
3 93 97.96 W 9893
4 39 83.74 231 97.44
3 262 91.60 RT5 9427
6 64 .62 6.85 100.00
7 189%6 97.84 P.05 P74
8 67 .06 97.01 9851
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Table B. Total bytes in reconstructed video

sequences(300 frame).

T & FS TSS NNS Proposed
aliyo 67,982 68273(43)  68183(30)  63,086(1.5)
coastguard | 569804  598014(495) 569,042(-1.3)] 564821(-8.7)
foreman | 306987 429007(1692)] 368626(45) 367829(23)
stefan | L277540) 1615.230(264.3)| 1,374,093(75.6); 1,347,162(54.5)
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Table 5. Comparison in terms of computation
time(300 frame, unit : ms/frame)

T2 FS TSS NNS Proposed
akiyo 57467 3751 2486 2144
coastguard 56847 3155 24.61 2312
foreman 569.21 3743 237 2%
stefan 569.69 BR 2576 2313
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Table 7. Comparison in terms of PSNR in test
sequences encoded at 200kbps.

T ' FS TSS NNS | Proposed
akiyo 4030 40.80 4081 4081
coastguard 2117 27.00 2718 2717
foreman 30.33 2084 3032 30.29
stefan 2471 2454 2473 2470

S 8. 300 kbps B §&3% A4 PSNR
H|

Table 8. Comparison in terms of PSNR in test
sequences encoded at 300kbps.

T % FS TSS NNS | Proposed
akiyo 4241 4238 42.39 4238
coastguard 2868 2848 2867 2867
foreman 3193 3118 31.83 31.78
stefan 251 .06 2550 2558
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