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A Fast Half Pixel Motion Estimation Method based on the Correlations
between Integer pixel MVs and Half pixel MVs

HyoSun Yoon' - GueeSang Lee"

ABSTRACT

Motion Estimation (ME) has been developed to remove redundant data contained in a sequence of image. And ME is an important part
of video encoding systems, since it can significantly affect the quality of an encoded sequences. Generally, ME consists of two stages, the
integer pixel motion estimation and the half pixel motion estimation. Many methods have been developed to reduce the computational
complexity at the integer pixel motion estimation. However, the studies are needed at the half pixel motion estimation to reduce the
complexity. In this paper, a method based on the correlations between integer pixel motion vectors and half pixel motion vectors is
proposed for the half pixel motion estimation. The proposed method has less computational complexity than the full half pixel search
method (FHSM) that needs the bilinear interpolation of half pixels and examines nine half pixel points to the find the half pixel motion
vector. Experimental results show that the speedup improvement of the proposed method over FHSM can be up to 25~80 times faster

and the image quality degradation is about to 0.07~0.69 (dB).
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(E 3 Z+ AF F4o| PSNR

FS-FHSM FS-Proposed DS-FHSM D S-Proposed
A kiyo 34.04 33.35 33.96 33.27
Claire 34.85 34.58 34.64 34.35
Contianer 32.06 31.42 31.42 31.34
Forem an 28.91 28.77 27.82 27.59
M & D 31.65 31.30 31.57 31.16
News 30.31 29.91 29.99 29.61
Salesamn 32.64 32.33 32.56 32.24
Silent 31.33 31.02 31.10 30.79
Stefan 23.25 23.15 21.07 20.93
Suzie 32.18 32.00 7 31.87 31.59
Table 27.7 27.56 27.04 26.81
(B 4y 2t U3 QN0 BF SME 4
FS-FHSM FS-Proposed DS-FHSM DS-Proposed
A kiyo 9 0.14 7 9 0.14
Claire 9 0.48 9 0.42
Contianer 9 0.39 9 0.32
Forem an 9 3.45 9 3.23
M & D 9 0.70 9 0.68
News 9 0.54 9 0.54
Salesamn 9 0.22 9 0.22
Silent 9 0.90 9 0.89
Stefan 9 3.8 9 3.5
Suzie 9 2.26* 9 2.22
Table 9 1.84 9 1.72
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