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(Fast mode decision by skipping variable block-based
motion estimation and spatial predictive coding in H.264)
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Abstract

H.264, which is the latest video coding standard of both ITU-T{(International Telecommunication
Union-Telecommunication standardization sector) and MPEG(Moving Picture Experts Group),
adopts new video coding tools such as variable block size motion estimation, multiple reference
frames, quarter-pel motion estimation/compensation{ME/MC), 4x4 Integer DCT(Discrete Cosine
Transform), and Rate-Distortion Optimization, etc. These new video coding tools provide good
coding efficiency compared with existing video coding standards as H.263, MPEG-4, etc. However,
these new coding tools require the increase of encoder complexity. Therefore, in order to apply
H.264 to many real applications, fast algorithms are required for H.264 coding tools. In this paper,
when encoder MacroBlock(MB) mode is decided by rate-distortion optimization tool, fast mode
decision algorithm by skipping variable block size ME/MC and spatial-predictive coding, which
occupies most encoder complexity, is proposed. In terms of computational complexity, the proposed
method runs about 4 times as far as JM(Joint Model) 42 encoder of H.264, while the PSNR(peak
signal-to-noise ratio)s of the decoded images are maintained
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Inter_mode RDs(); // Cdculate Inter mode Rate
Distortions
Best_Inter_mode_RDcost = Best_Inter_mode._
decision();
If (Best_Inter_mode_RDcost < M)
SKIP Intra mode RD calculation
else
Intra_mode_RIX); // Calculate Intra mode Rate
Distortion
Encoding_mode = Encoding_mode_Decision(); //
Decide Intra/Inter mode
If (Encoding mode == Intra)
Update M value by eq.(6);
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Fig. 7. Skip algorithm of spatial predictive coding.
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Table 3. Recommended simulation conditions

for H.264.
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Table 4. Performance comparison of proposed
fast mode decision with H.264.
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Fig. 9. PSNR graph of proposed fast mode decision
and H.264 and Simple H.264.
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