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ABSTRACT

The emerging H.264/AVC video coding standard improves coding performance significantly by adopting many
advanced techniques. This is achieved at the expense of great increasing encoder complexity. Specifically the
intra prediction using RDO examines all possible combinations of coding modes, which depend on spatial
directional correlation with adjacent blocks. For 4x4 luma blocks, there are 9 modes, and for 16x16 luma and
8x8 chroma blocks, there are 4 modes, respectively. Therefore the number of mode combinations for each
macroblock is 592. This paper presents a method to reduce the RDO complexity using simple directional masks
and neighboring modes. According to the proposed method, we reduce the number of mode combinations to 132
at the most. Experimental results show the proposed method reduces the encoding time up to 70% with
negligible loss of PSNR and bitrate increase compared to the H.264/AVC exhaustive search.
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Table 3. Results for IPPP... type sequences
Aokt why
Agedar 612l QP=28 ! QP=3; : QP=40
(QCIF) ATime | APSNR | ABit | ATime |APSNR| ABit | ATime |APSNR| ABit | ATime |APSNR| ABit
(%) (dB) (%) (%) (dB) (%) (%) (dB) (%) (%) (dB) (%)
Akiyo 2272 | 0053 | 1.17 | -2805|-0013 | 0.16 | -32.04 | 0008 | 0.21 | -34.51 | -0.002 | 0.31
Foreman | -21.80 | -0.077 | 154 | -3052]-0016 | 021 |-33.76 | -0010 | 0.28 |-3573 | -0.001 | 0.34
Carphone | -20.51 | -0.082 | 1.80 |-30.49 | -0.018 | 0.17 | -33.72 | -0.012 | 031 | -35.48 | -0.008 | 0.33
Hall Monitor | -23.38 | -0.065 | 123 |-3253|-0018 | 0.19 | -3461 | -0.013 | 026 | -36.09 | -0.005 | 0.37
Silent 2194 | -0.033 | 086 |-31.72 | -0.014 | 0.18 | -32.83 | -0.008 | 0.25 | -35.26 | -0.004 | 0.29
News 2311 | 0067 | 123 |-3327|-0017 | 0.19 |-3531|-0011 | 0.25 | -36.83 | -0.003 | 0.30
Container | -20.78 | -0.081 | 1.80 | -29.51 | -0.018 | 0.16 | -32.55 | -0.011 | 0.22 | -34.61 | -0.003 | 0.27
Coastguard | -21.20 | 0017 | 050 | -29.83|-0010| 0.13 | -32.82 | 0007 | 0.18 |-3502 | -0.001 | 0.23
F 4. AL o] Alael sk Ad s
Table 4. Results for All-I type sequences
a5 (61 4 AR |
dg g4t QP=28 QP=32 QP=40
(QCIF) ATime | APSNR | ABit | ATime | APSNR| ABit | ATime |APSNR| ABit | ATime |APSNR | ABit
(%) (dB) (%) (%) (dB) (%) (%) (dB) (%) (%) (dB) (%)
Akiyo 6432 | -0210 | 321 |-61.84 | -0.10 | 047 |-6649 | -0.12 | 092 | -68.12 | -007 | 1.62
Foreman | -65.38 | -0.285 | 444 | -6227 | -0.08 | 0.14 | -67.03 | -0.06 | 1.06 | -69.83 | -0.03 | 179
Carphone | -65.93 | 0276 | 391 | -6473 | -0.15 | 092 | 6693 | 013 | 152 | -6827| -009 | 172
Hall Monitor | -66.51 | -0.252 | 3.73 | -6525| -0.13 | 036 | -68.72 | -0.11 | 191 |-7006 | -0.10 | 2.94
Silent 65.17 | -0.183 | 354 | -62.16 | -0.12 | 051 | -6648 | -0.08 | 1.35 | -69.36 | -0.05 | 2.63
News 5534 | -0294 | 390 |-6038| -0.11 | 086 |-6556| -0.10 | 126 | -68.28 | -0.06 | 1.85
Container | -56.36 | 0234 | 3.70 | -61.06 | 009 | 090 | -66.07 | 0.08 | 1.07 | -6921| -005 | 171
Coastguard | -55.03 | -0.106 | 236 |-59.72 | -0.08 | 0.73 | -64.81 | -0.06 | 0.82 | -68.03 | -0.03 | 1.57
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Fig. 8. R-D curve for IPPP... type sequence (News, QCIF)

1105



L EA183] = %] *05-11 Vol.30 No.11C

All-l, News Al 32

PSNR(dB}
w
pS

777777777777777777

- 18] |
‘\M '

L :
8 10 12 14 16 18 20 22 24 28 28
kbits

28 9. AL Hele] A|F2e] g R-D X (News, QCIF)
Fig. 9. R-D curve for All-I type sequence (News, QCIF)

V.48

B E=idde et deje] wekd vkeaz 9
FREZL] B33} nee| RS o]8sle] H264/
AVCE 93 & olez} 2353} 4S Al
)} H264/AVCE Holdt 54502 3 2
e ) g g U A T L S K oA g
W glel Batm k4 9 HAE slee] wlg- F
S3lcth Aljket 34 Q== 353} vhe 7 EE
o e o Sl ozt A2 o] FHE=E A
€sle] RDO AEEFRE 3A FRAIZIch =3F AljE
e Wk AE vtrme o ot die sl
I FAGAe] 8 glo] FREEES Aldshedl
F7HQ AxERE a8k el Ak’ dae
?3 2E ZYE s Pl 49 5538
A7k 0% 70 AAaAFIRA BlnigE PSNR Zha
2 u]_.g 2715 Byrk =g 37t 95 ZH9]
& AR AYolAE 233 A7k 35% 7KK
4344 PSNR ¥ H|ES-2 @3} A9 $isich

]
Ao
rok

a

(1] ITU-T Rec. H.264 | ISO/IEC 14496-10, “In-
formantion Technology-Coding of Audio-
Visual Objects, Part 10: Advanced Video
Coding,” 2002.

(2] Thomas
Bjontegaard, and Ajay Luthra, “Overview of
the H.264/AVC video coding standard,”
IEEE Trans. Circuits and Syst. for Video
Technol., vol.13, no.7, pp.560-576, Jul.
2003.

(3] Zibo Chen, Peng Zhou, and Yun He, “Fast

Wiegand, Gary Sullivan, Gisle

1106

(6)

(7]

(8]

(10}

(11)

integer pel and fractional pel motion estima-
tion for JVT,” JVT-FO17, 6th JVT Meeting,
Awaji, Japan, Dec. 2002.

Bing-Yu Hsieh, Yu-Wen Huang, Tu-Chih
Wang, Shao-Yi Chien, and Liang-Gee Chen,
“Fast motion estimation algorithm for H.264/
MPEG-4 AVC by using multiple reference
frame skipping criteria,” in Proc. SPIE,
VCIP 2003, vol.5150, pp.1551-1560.

K. P. Lim, S. Wu, D. J. Wu, S. Rahardja,
X. Lin, F. Pan, and Z. G. Li, “Fast inter
mode decision,” JVT-1020, 9th JVT Meet-
ing, SanDiego, USA, Sept. 2003.

F. Pan, X. Lin, S. Rahardja, K. P. Lim, Z.
G. Li, D. Wu, and S. Wu, “Fast mode de-
cision algorithm for intra prediction in
H.264/AVC video coding,” IEEE Trans.
Circuits and Syst. for Video Technol., vol.15,
no.7, pp.813-822, Jul. 2005.
Changsung * Kim, Hsuan-Huei
C.-C. Jay Kuo,
for intra prediction in H.264 codec,” in
Proc. SPIE, VCIP 2004, vol.5308, pp.355-
363.

Keng-Pang Lim, Gary Sullivan, and Thomas

Shih, and
“Multistage mode decision

Wiegand, “Text description of joint model
reference encoding methods and decoding
concealment methods,” JVT-N046, 14th JVT
Meeting, HongKong, China, Jan. 2005.
Thomas Stockhammer, Dimitros Kontopodis,
and Thomas Wiegand, “Rate-distortion opti-
mization for JVT/H.26L video coding in
packet loss environment,” in Proc. Int.
Packet Video Workshop. 2002.

Gary Sullivan, “Recommended simulation
common conditions for H.26L cbding effi-
ciency experiments on low resolution pro-
gressive scan source material,” VCEG-N81,
14th Meeting, SantaBarbara, USA, Sept.
2001.

JVT Test Model AdHoc Group, “Evaluation
sheet for motion estimation,” Draft ver.4,

Feb. 2003.



=T /A BAES H24/AVCE 93 24 QE=" e Ad 7|y

2l & & (Jongho Kim) A3 A H| & (Jechang Jeong) A5
1998 24 gheligla AxE 19801 2% A-eoigta AR}
AlgEly} 24 39} 29
- 2000 2% gheRdisha AxlE 1982\ 29 KAIST #17) & A
Algahat A} Agatad Aat
2000 39-34) et o, B IS BT T
R R e SE AR N B B g3} Fehaal

<Al 3], S, 198OL4~1986L3 KBS 7|&9T
& A7 TV 2 Sy A7)

1990°4~1991d  Pl=t UVPME‘ A7) 53} A
2 (o:];\]- 2 Algx]e] o:}:rL)

19911~1995%  AMAFIAL el rle]o] JA(MPEG,
HDTV, HE|m 15101 A7

1995~ hFe gt A7) FE g 2
(3354l 2 AlsAE d7)

1998 119 o] Asrjeait 4

1998 129 ARZAFAIY A4

<IAEolk AlzAe], e, s

=K

Hl
ot

1107



