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Interframe Video Coding Mode Decision Algorithm

Based on Prior Detection in H.264

Gan Zong-liang Qi Li-na Zhu Xiu-chang
(Image Processing & Image Comm. Key Lab, Nanjing Univ. of Posts and Telecomm., Nanjing 210003, China)

Abstract Interframe video coding mode decision algorithm is one of the most complex part in H.264 encoder. In this
paper, the theory of variable block-size motion compensation in H.264 is given and the best mode statistical law of
inter-frame video coding is analyzed at first. Then a novel fast mode decision algorithm based on prior detection is
presented. The results of simulation test show that the proposed fast mode decision strategy can highly improve the
efficiency of real time H.264 encoder while maintaining video coding quality.
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Fig.1 Segmentations of the macroblock for motion
compensation in H.264
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Tab.1 Best mode statistics data of macroblock in P frame(QP=26)

” 16x16, 16x8, 8x8, 8x4, 4x8
SKIP #3( g P P AR
751 8x16 Fis Ax4 1R
TP T 45 L (%) PR T 43 E (%) FHHL T 43 b (%) FHAL 43 (%)
Missa 5478 55.33 4312 43.56 110 1.11 0 0
Claire 22506 71.94 7571 24.20 1153 3.69 54 0.17
Foreman 8628 27.93 12968 41.98 8945 28.97 347 1.12
Football 4057 12.97 14704 47.00 6294 20.12 6229 19.91
F2 ARMMAE TR FHIEEEX
Tab.2 Optional code mode in different video content
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Fig.2 Neighbouring macroblocks for the current macroblock
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Tab.3 Accuracy rate statistics data of predicting best code mode in P frame (QP=26)
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Fig.3 Visual performance comparison between proposed algorithm
and JM algorithm (QP=26, Claire video sequence, the 10™ frame )
(a) Original picture (b) Reconstruction picture with JM
(c) Reconstruction picture with proposed algorithm
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Tab.4 Comparison of operation times between proposed algorithm and JM algorithm

. JM86 IM86 i A SCBE .
J¥ %) HILSH - - — — — PR BT SR EL
Gl 10 T O Sl 1 O ~
. 26 70389 13430 56959
Missa
33 70389 11054 59335
. 26 281556 57828 223728
Claire
33 281556 48735 232821
26 281556 64568 216988
Foreman
33 281556 49640 231916
26 281556 93315 188241
Football
33 281556 89816 191740
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Tab.5 Performance comparison between proposed algorithm and JM algorithm using full motion search algorithm (QP=26)

JM86 IM86 i E AL
el WG| B | PSNRLY | WitiREs | M4HEOI | 3EFMEE | PSNRY | il
I ¥l (s) I il (s) (dB) (Kbit/s) Jil (s) il (s) (dB) (kbit/s)
Missa 41.389 11.043 41.19 35.96 14.684 6.795 41.19 36.64
Claire 167.292 44.819 42.72 152.14 57.347 30.350 42.70 155.44
Foreman 190.181 40.409 37.77 434.92 68.384 27.672 37.79 445.90
Football 194.05 42.485 38.48 1333.19 79.527 30.004 38.49 1387.27
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Tab.6 Performance comparison between proposed algorithm and JM algorithm using fast motion search algorithm (QP=26)

IM86 JIM86 i b AR S5k
bl MGES | BEETE | PSNRLY | HrHiAgE | Bgnid | @i | PSNRLY | HiHigE
I} [ (s) N E] (s) (dB) (kbit/s) I} [ (s) INEO) (dB) (kbit/s)
Missa 30.144 1.211 41.17 35.71 5.672 0.582 41.16 35.67
Claire 118.717 4.453 42.66 152.28 22.38 2.452 42.63 155.84
Foreman 150.691 7.127 37.75 433.36 29.032 2.902 37.74 447.73
Football 154.577 9.491 38.48 1342.21 35.273 4.329 38.48 1395.18
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