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A Coding Mode Image Characteristics—based Fast Direct Mode Decision Algorithm
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(Yungho Choi - Soo-Hee Han - Lark-Kyo Kim)

Abstract - H.264 adopted many compression tools to increase image data compression efficiency such as B frame
bi-directional predictions, the direct mode coding and so on. Despite its high compression efficiency, H.264 can suffer
from its long coding time due to the complicated tools of H.264. To realize a high performance H.264, several fast
algorithms were proposed. One of them is adaptive fast direct mode decision algorithm using mode and Lagrangian cost
prediction for B frame in H.264/AVC (MLP) algorithm which can determine the direct coding mode for macroblocks
without a complex mode decision process. However, in this algorithm, macroblocks not satisfying the conditions of the
MLP algorithm are required to process the complex mode decision calculation, yet suffering a long coding time. To
overcome the problem, this paper proposes a fast direct mode prediction algorithm. Simulation results show that the
proposed algorithm can determine the direct mode coding without a complex mode decision process for 429 more
macroblocks and, this algorithm can reduce coding time by up to 23%, compared with Jin's algorithm. This enables to
encode B frames fast with a less quality degradation.
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Table 1 Performance comparison of the MLP algorithm and the proposed algorithm

MLP ¢ig& ArE G F
dels = g‘lﬁ‘ DM DM+ A= A5 & DM A= sl CTR
of = ol
News QCIF 7142 74% 7805 82% 152 7983 89% 369 0.91
Foreman QCIF 2913 30% 3407 46% 240 3863 65% 465 0.96
Hall_monitor | QCIF 5617 58% 6827 61% 112 7575 67% 139 0.81
Container QCIF 7976 82% 8486 84% 55 9117 88% 80 0.77
Carphone QCIF 2727 28% 3354 51% 191 3520 67% 541 0.98
Bus CIF 4932 33% 5571 53% 263 6148 74% 580 0.97
Tempete CIF 16888 44% 18365 59% 249 20623 795% 427 0.96
Paris CIF 20361 52% 27139 63% 225 28313 76% 348 0.88
Stefan CIF 8044 47% 8891 64% 175 9705 79% 369 0.94
Waterfall CIF 21383 55% 23194 59% 144 26949 8% 299 0.91
F JEEH ste] MLP ¢ag]&d vt Hd 42%71A = vol. 13, no. 7, pp. 587 - 597
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