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A Selective Motion Estimation Algorithm with Variable Block Sizes
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Abstract

The adaptive coding schemes in H.264 standardization provide a significant coding efficiency and some additional features like
error resilience and network friendliness. The variable block size motion compensation using multiple reference frames is one of the
key H.264 coding elements to provide main performance gain, but also the main culprit that increases the overall computational
complexity. For this reason, this paper proposes a selective motion estimation algorithm based on variable block size for fast motion
estimation in H.264. After we find the SAD(Sum of Absolute Difference) at initial points using diamond search, we decide whether
to perform additional motion search in each block. Simulation results show that the proposed method is five times faster than the
conventional full search in case of search range +32.
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Fig. 7. Motion Estimation with block size from 16x16 to 8x8
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Table 2. Test Condition

NEWS CONTAINER | FOREMAN SILENT PARIS MOBILE TEMPETE
HA37| QCIF QCIF QCIF QCIF CIF CIF CIF
Skip 2 2 2 1 1 0 0
Zei2(Hz) 10 10 10 15 15 30 30
=zl 100 100 100 150 150 300 300
QP 28, 32, 36, 40
7{E} R-D #As|, Hadamard HE AR,
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Table 3. Performance comparison between JM4.1b and the proposed
algorithm

BDBR[ %1 BDPSNRIdB] speedup
CONTAINER 1.42 -0.07 5.05
NEWS 2.12 -0.12 5.04
FOREMAN 6.4 -0.35 5.02
SILENT 3.60 -0.17 5.01
PARIS 4.55 -0.23 4.99
MOBILE 1.29 -0.12 4.99
TEMPETE 1.22 -0.05 5.00
average 2.94 -0.16 5.01
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