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Fast Motion Estimation Algorithm Using Importance of Search Range and
Adaptive Matching Criterion
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ABSTRACT

In this paper, we propose a fast motion estimation algorithm which is important in the performance of video encoding.
Conventional fast motion estimation algorithms have serious problems of low prediction quality in some frames and still
much computation. In the paper, we propose an algorithm that reduces unnecessary computations only, while keeping
prediction quality almost similar to that of the full search. The proposed algorithm uses distribution of probability of
motion vectors, divides search range into several groups according to its importance, and applies adaptive block matching
criteria for each group of search range. The proposed algorithm takes only 3~5% in computational amount and has
decreased prediction quality about 0~0.01dB compared with the fast full search algorithm.

Keywords : Motion estimation, Full search, Search range, Matching criterion, Search pattern
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Fig. 1. Classification of region for adaptive search
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Table 1. Computational amout of each algorithm for

sequences
foreman | carphone | trevor | akiyo | grandma
FS 100.0 100.0 100.0 100.0 100.0
PDE
H.264 20.1 19.5 15.1 8.6 19.5
PDE 1 158 | 162 | 128 | 7.3 | 165
Comp.
PDE
uT 15.9 16.3 12.9 7.7 17.2

MSEA 19.9 194 14.8 8.4 19.3

MRME 7.0 7.0 7.0 7.0 7.0

Proposed 4.6 4.6 4.0 2.9 4.8

2. 9 AA2E 7 dagEe] o S8E(3e): dB)
Table 2. Prediction quality of each algorithm for

sequences

foreman | carphone | trevor | akiyo | grandma
FS 3258 | 34.05 | 34.07 | 44.14 | 43.45
PDE 32.58 34.05 34.07 44.14 43.45
Cz]?ni 3258 | 34.05 | 3407 | 4414 | 43.45
FI)%E 3258 | 34.05 | 34.07 | 44.14 | 43.45
MSEA | 3258 | 34.05 | 34.07 | 44.14 | 4345
MRME 31.47 33.67 33.84 44.14 43.44
Proposed | 32.57 34.04 34.08 44.14 43.44
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