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Efficient Intra Modes for Fast Intra Mode
Decision of H.264/AVC
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ABSTRACT

Intra prediction coding is one of the many coding-efficiency oriented tools of H.264/AVC, but it requires high
computational complexity. Many fast intra coding algorithms have been proposed to reduce the computational
complexity of intra prediction. While most of them have been focused on the mode decision methods themselves,
we propose a fast algorithm in which new intra modes are substituted for the conventional intra modes so that
the number of intra modes can be reduced. The simulation results show that the proposed method could reduce

the encoding time of the overall sequence by 49% without any noticeable degradation of the coding efficiency.
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Table 1. Probability of Intra mode in the standard video
sequences

Test Sequence Iljli\(/)lt]; ( ;}f) I f6rl(\)/t[)B (?75) Total(%)
Soccer 2.79 0.76 3.55
Stefan 0.93 1.01 1.94
M&D 0.34 0.20 0.54

f Mobile 0.02 0.11 0.13

F Foreman 1.96 1.85 3.81
Crew 7.63 5.53 13.16
Akiyo 0 0.01 0.01

Ice 0.56 0.85 1.41
Coastguard 0.17 0.15 0.32

Q ™ Container 0 023 023

(I: Silent 0.61 0.11 0.72

F Carphone 0.44 0.55 0.99

Salesman 0.02 0 0.02
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Fig. 3. Intra I16MB prediction modes (a)Vertical prediction,
(b) Horizontal prediction, (¢) DC prediction, (d) Plane pre-
diction
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Fig. 5. (a)Target sub-block for the Proposed intra prediction
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and (b) reconstructed image by the proposed intra pre-
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- Hadamard Transform, fast motion estimation,
Search Range = 16, CAVLC, no error tools,
# of Reference Frames = 5

7t A3 9ol xR IPPPY] TERE FAB}
ASHQP)E 24, 28 32, 36, 4002 t‘%‘é‘}wﬂ A

2l HxE L}EMM ﬁo}@ PSNR4 H
SFH APSNR), VIES WSEH ABitate) 2 F33}

AIZES] WBEH A Time) s ool 21 @), (5), ()=
3t AT

I 2 AP 22 e
Table 2. Test sequences

Name Format Rate # of Frames
foreman CIF 30 200
football CIF 30 200

crew CIF 30 250
mobile CIF 30 250

akiyo QCIF 10 300

coastguard QCIF 10 300
container QCIF 20 300
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APSNR: PSNR proposed PSNR reference (4)

Bltr[lt@ proposed Bltrate reference (5)

ABj = L
Bltrate BltTClte reference

Tlme bropose Tlme reference (6)

ATime= :
Tlme reference

ZF Wslege] 4T ARS e e F
7S YERdth

E 2004 ANE TS APEE FARATE
o] IM61Z2 H353}5193L  Pand] &
EL- A3 E shA ok M6l 1E]a A9k
Gug]Zo] thsle] PSNRWENE, vlEZS] W3l
g3l Fo Az tiste] Aurgitt

#3904 B & Uxo] 3HE9 wzlE vUei=
PSNR9| W32 Pano] AAISH Larg|golres 3
I 0.0188dB9] 7HAE HYI HIES-FHH =
AgskA] ¥l FSIHRDO off)FF A= Hi
0.0092dB2] 7+A2 HGo} Aekst dugjEel 7
$= 23] Hi 0.098dBY] A AAE HA
t} 3}de] Z9nks By e dugEeg $<¢
g A5S Ueile AL & & Atk 2L H]
Ego] HISHoA HuREAE X 404 Henke}
Zo] giHHez HIESe] T7HE AS & F UA
ok IM6137} Hlwste] Pan®] garE}Eo] i 0.45%,

O

E 3. 7 €u2]F9 PSNR (dB) WSk
Table 3. PSNR difference of the each algorithm

sequences Pan’s RDO off Proposed
foreman -0.0194 0.0834 0.0994
football -0.0348 -0.0882 0.0362
CIF crew -0.0210 -0.0060 0.0658
mobile 0.0032 -0.0332 0.1272
akiyo -0.0204 0.0708 0.0310
QCIF | coastguard | -0.0116 -0.0926 0.2260
container -0.0276 0.0014 0.1002

4 7 @aelEe] HES HEH%)
Table 4. Bitrate change ratio of the each algorithm

sequences Pan’s RDO off Proposed
foreman 0.55% 7.79% 1.19%
football 0.50% 5.84% 1.58%
CIF crew 0.95% 9.78% 1.49%
mobile 0.15% 4.60% 0.39%
akiyo 0.56% 3.83% 1.75%
QCIF| coastguard | 0.00% 3.45% 0.14%
container 0.44% 7.00% 1.32%
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Table 5. Encoding time change of the each algorithm

sequences Pan’s RDO off Proposed
foreman -6.12% -12.86% -48.46%

football -3.47% -8.38% -45.97%

cIF crew -4.99% -6.85% -45.32%
mobile -6.97% -12.18% -47.50%

akiyo -13.69% -23.35% -52.93%

QCIF| coastguard | -11.32% -16.05% -51.34%
container | -11.61% -22.72% -53.36%
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Fig. 9. Comparison of the saved encoding time for various
test videos: : x axis-each test video y axis-change of the
saved encoding time ratio(%)
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