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Fast Motion Estimation Algorithm Using Vector Prediction
by Newton Interpolation

AKIHIRO SATO,t YOSHIKO OMOTO," HIROSHI SATA,*
YOSHITAKA MAEKAWAt and MITSUHIRO IYODAf

This paper proposes an efficient vector prediction technique by using a newton interpolation
with sequential similarity detection algorithm (SSDA) in motion estimation. A conventional
technique predicts motion vectors from around blocks, thus it decreases prediction accuracy
in a rapid acceleration. Therefore, the proposed technique predicts motion vectors of a next
frame by a newton interpolation using motion vectors of before frames and current frame.
Consequently, the proposed technique is able to improve efficiency of a calculation termina-
tion in SSDA. Finally, the proposed technique is compared to a conventional technique. As
a results, the proposed technique is about 73.8 percents faster than a conventional technique
in processing time of motion estimation with “Flower Garden” sequence.
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Fig.1 Motion Estimation Algorithm by Block Matching
Method.
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Fig.2 Search Order of Spiral Search.
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Fig.3 Vector Prediction Using Motion Vectors of Around
Blocks.
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Fig.4 Newton Interpolation Polynomial.
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Fig.5 Vector Prediction by Newton Interpolation
Polynomial.
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Fig.6 “Football” Sequence.
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Fig.7 “Flower Garden” Sequence.
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Table 1 Total Number of Calculations with “Football”

Sequence.
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Table 3 Number of Calculations Average for Each

Template Position with “Football” Sequence.
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Table 5 Motion Estimation Processing Time with
“Football” Sequence.
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“Flower Garden” Sequence.
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with “Football” Sequence.
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