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ABSTRACT

In this paper, we propose a fast algorithm that can reduce the complexity for inter mode decision of the
H.264 encoder. The main idea consists of two techniques. The first one is the technique early terminating mode
decision process. We focused on the skip and 16x16 mode because these modes occupies the largest portion in
most of sequences. The second one is the technique skipping unnecessary 8x8 modes. The time consumption
caused by the 8x8 mode is very considerable. Therefore if we can extract the unnecessary 8x8 mode calculation
well, a large amount of time can be saved in total encoding process. The experimental results show that the
proposed algorithm can achieve up to 43% speed up ratio with insignificant PSNR loss. The increase of total

bits encoded is also not noticeable.
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2e2 ®e3 2eg
HR { AR | HR | AR | HR | AR
Foreman 60 92 61 93 68 92

Sequences

Akiyo 90 99 91 99 95 98
Coastguard 35 91 35 91 38 92
Stefan 54 93 53 93 57 94

Mobile 27 87 27 88 27 94
Container 85 97 85 97 90 96
Tempete 43 89 43 88 45 91
Bus 43 91 43 91 46 92
Average 55 92 55 92 58 93

196

E 2. 7 e meel oigk AeHst A(CIF, QP=28, 100
I

Target | Sequences Al(’ngR /?Zl; ATime(%)
Foreman -0.07 -0.50 -21.34
Akiyo -0.05 -0.71 -43.50
Coastguard -0.02 -0.24 -10.08
Stefan -0.05 0.17 -16.74
o2 Mobile -0.04 -0.24 -7.01
Container -0.03 -0.04 -43.36
Tempete -0.05 -0.43 -13.35
Bus -0.02 0.12 -14.70
Average -0.04 -0.23 -21.26
Foreman -0.05 -0.59 -23.07
Akiyo -0.04 -0.72 -43.54
Coastguard -0.02 -0.06 -12.60
Stefan -0.06 0.07 -18.68
X3 Mobile -0.05 -0.25 -10.02
Container -0.04 -0.63 -43.50
Tempete -0.04 -0.34 -16.03
Bus -0.03 0.06 -16.88
Average -0.04 -0.31 -23.04
Foreman -0.04 -0.38 -17.99
Akiyo -0.04 . -0.95 -32.50
Coastguard -0.03 -0.19 -10.02
Stefan -0.05 0.24 -14.51
g Mobile -0.02 0.05 -7.51
Container -0.04 0.07 -32.43
Tempete -0.04 -0.16 -12.54
Bus -0.03 -0.01 -13.84
Average -0.04 -0.17 -17.67
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27| 7€ R Z7|FEE ¥ e 7 i Akiyo -0.02 1.26 -38.6
A wpgeEx, m013 2539 FAE o]8%) Bus -0.02 3.31 515
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If{(RDCO <wc3)&(wq <RDC3)} Container -0.01 1.67 -41.4
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A= @73,0“ 9‘10_1/(‘] ECSO] aaw}_ % 21- = Mother 0 1.06 -40.8
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Sequences FHAre=ge ¢ Ratio(%)
Foreman 2471 12.7
Akiyo 425 22
Coastguard 3588 18.5
Stefan 4340 224
Mobile 6650 343
Container 584 3.0
Tempete 4898 25.2
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D8 ratio = #_9% *100 (9)
# of bMBs
# of tSKIP
tMBskip ratio = ——————*100 10
P # of rMBs (10)
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10y 2823t me=gEo] 4

(NS ol&d 2A=e v&E Jephick @Al
D8 ratiox 73%°lt}. Akiyo, Container, 123
Hall-monitor 22 A M7F A3 Ald2E<] D8
ratios 53] Yt} o|AL AW AL AF~
Eoll sy $8] dxeE|Ee] dEd Aser)
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Sequences # of tMBs | # of bMBs |# of dMB8s |# of nMB8s | # of tSKIP | D8 tatio (%) | tMBskip ratio (%)
Akiyo 2763 398 213 710 1840 535 66.6
Bus 14362 3984 3231 7260 3871 81.t 26.9
Children 7992 3558 3298 3501 1193 92.7 14.9
Coastguard 14635 3469 2521 6753 5361 72.7 36.6
Container 3630 482 179 756 2695 37.1 74.2
Flowerr 11988 4995 4280 4896 2812 85.7 235
Football 13952 5224 5008 6256 2688 95.9 19.3
Foreman 10725 2410 1918 4645 4162 79.6 38.8
Hall-mon. 4950 932 568 1305 3077 60.9 62.2
Mobile 16030 6401 4545 6543 4942 71.0 30.8
Mother 4216 346 239 1054 2923 69.1 69.3
Stefan 12468 4108 3197 5600 3671 77.8 29.4
Table 11520 2731 2035 4104 5381 74.5 46.7
Tempete 13704 4630 3208 5000 5496 69.3 40.1
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Windows XP professional

PC environments 2GB memory
Intel Pentium D3.2 GHz
MYV search +16
RD Optimization Enabled
The number of reference 1
frames
Profile Baseline
MV resolution 1/4
GOP structure IPPPPP...
The number of frames in 100

a sequence

Motion estimation scheme Full search

QP 26, 28, 30, 32, 34

Fast chroma intra mode
decision(option)

THS 75 (Pre-fixed)

Enabled

ABR = BRpmposed - BRJM]ZA (13)
BRJM12.4
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7. o8 dueiEFedd] A% vl A
Zhan’s Fast IM Proposed
Sequences
APSNR (dB) | ABR (%) |ATime (%)|APSNR (dB)| ABR (%)|ATime (%)|APSNR (dB)|ABR (%) | ATime (%)
Akiyo -0.032 -0.10 -49.2 -0.020 -0.88 -50.3 -0.042 -0.70 -62.6
Bus -0.006 0.54 -18.1 -0.013 0.06 -10.3 -0.044 0.22 -31.1
Children -0.02 0.84 -30.9 -0.075 -0.01 -38.8 -0.035 1.07 -44.9
Coastguard 0.004 0.48 -18.2 -0.008 -0.06 -6.7 -0.028 -0.27 -31.8
Container -0.039 0.83 -50.0 -0.019 -0.11 -40.7 -0.037 1.11 -64.8
Flowerr 0.015 0.52 -24.1 -0.030 0.14 -11.0 -0.044 0.30. -23.0
Football -0.007 1.49 -24.7 -0.005 0.10 -18.8 -0.037 0.56 -40.4
Foreman -0.007 0.43 -40.6 -0.026 -1.34 -32.2 -0.048 -1.85 -58.8
Hall-mon. 0.008 0.52 -15.3 -0.007 0.23 -5.3 -0.062 0.23 -25.6
Mobile -0.024 1.12 -42.7 -0.042 -0.09 -37.6 -0.043 -0.24 -56.8
Mother -0.023 0.40 -28.7 -0.045 -0.96 -30.2 -0.054 0.58 -49.8
Stefan 0.015 0.80 -15.5 -0.037 -0.01 -11.2 -0.058 0.15 -32.7
Table -0.008 0.59 -19.1 -0.027 -0.11 -12.6 -0.050 0.39 -35.2
Tempete 0.013 0.96 -15.7 -0.009 0.20 -6.8 -0.051 0.26 -34.9
Average -0.008 0.67 -28.1 -0.026 -0.20 223 -0.045 0.13 -42.3
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