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High-speed Intra Prediction Method for H.264/AVC
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ABSTRACT

Recently, the H264/AVC, which was standardized jointly by ISO/IEC and ITU-T, has been expanding its applications in various areas.
This standard includes many advanced component techniques compared to the existing MPEG techniques. Intra prediction which is to predict
the spatial data in an intra frame in one of them. But it has a serious defect that it needs large amount of calculation. To overcome this defect,
this paper proposed a method to reduce about 60% of the amount of calculation with only 0.02dB of image quality degradation. This method
determines the calculation method directly without much pre-calculation process by referring the left block(s) and upper blocks(s) that were
processed already. Comparing to the existing methods, its image quality degradation is so small that it is expected to be used in many areas.
Especially in the wireless appliances such as DMB phone which has restricted power source, we expect it would be used efficiently.
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Fig. 1. Reference pixels for intra prediction.
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Fig. 2. 4x4 block intra prediction modes for
luminance component.
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Table 1. Intra prediction calculation 4x4 luminance block

Mode Pixels Prediction
0 all upper reference pixel
1 all left reference pixel
all if A™D, I'L are available,

(A+B+C+D+I+J+K+L+4)>3
if only I'L are available,
(I+J+K+L+2)>»2
if only A™D are available,
(A+B+C+D+2)>2
if none is available,
1< (bit_depth-1)

all

all

» all
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all (PL,u+2Ps+Pr,d+2)>2
’ p (G+3H+2)>>2
4 all (PLu+2Ps+Pr,d+2)>2
ab,c,d,i k! (PLu+Pr,d+1)>1
S efghimnop (PLu+2Ps+Pr,d+2)>2
a,eg,ik,m,o (PLu+Pr,d+1)>1
6 b,c,d,fh,jlnp (Pl,u+2Ps+Pr,d+2)>2
ab,c,d,i,j k1l (PLu+Pr,d+1)>1
7 ef,ghmnop (PLu+2Ps+Pr,d+2)>2
a,cegi (PLu+Pr,d+1)>1
8 b,d,fh,} (PLu+2Ps+Pr,d+2)>2
k,,,m,n,0,p L
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Fig. 3. 4x4 block intra prediction modes for luminance
component.
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Fig. 4. Reference blocks for high-speed prediction
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Table 5. Calculation method for each high-speed
calculation mode for 4x4 block.
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Table 7. Calculation method for each high-speed
calculation modes for 8x8 block.
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duEE Ay SRR ke 2 e AERT
W g e 0
A U(L), bC 2 X L, U 2
B |U L DC 3 Y LU3 3
B Z 0,123 4
C |U L, AlelRE, DC 4
@ U, L, DC
D If DC, stop. If not, 3+(1 or O)

DU L, DC

If DC, stop. If not,
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Table 6. High-speed calculation modes for 8x8 block.
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Table 8. Fast mtra prediction results.

Test Original Proposed Pan’s [8] Kim’s [9]
Sequence PSNR PSNR ATime APSNR ATime APSNR ATime APSNR
Foreman 38.32 38.30 -61.67% -0.02 -65.38% -0.285 -62.27% -0.08
Container 38.84 38.81 -60.09% -0.03 -56.35% -0.234 -61.06% -0.09

Stefan 37.45 37.44 -59.84% -0.01 - = - -

Table 38.64 38.62 ~-57.91% -0.02 - - - -

Mobile 37.95 37.93 ~-60.62% -0.02 - - - -
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Fig. 5. Resulting images from experiments: (a), (c), (e)

results by original method; (b), (d), (f) results by the
proposed method

1178

. 71&4 W te) vl AN E At o] AY F
F o} AXNA T o & Bpst 3129 dart
Aot webA] A W2 st e I3t A
A 60% L] A4 FE EYF U] FF HES
FEFFQ H26400 A £831A AHEE AL

e
2

o po 8@ ool L
N oo 1o e
E |

&2 o8
oo
£

7#)\[.0| =
& AEAARLR, FYA YR, =F T
HZFOR FYE AT AREA LA

Fau,

=
T

e

A

) FR e

1o e
i >('E

—_TL




H264/AVC ) 345 A EZ} o 2wyl

o3t
k)
Bl
1o

[1] ISO/IEC web site

[2] ITU-T web site

[3] ISO/IEC 14496-10 “Coding of Audiovisual Object-Part
10: Advance Video Coding”, 2003.

{4} ITU-T Recommendation H.264 “Advanced video coding

for generic audio-visual services”, 2003.

[5] T. Wiegand, et al., “Overview of the H.264/AVC video
coding standard”, TEEE Trans. on Circuits and Sys. for
Video Tech., Vol. 13, No. 7, pp. 560-576, July 2003.

[6] Y. L. Liang and B. Girod, “Rate-distortion optimized
low-frequency video streaming using channel-adaptive
bit-streaming assembly”, Proc. ICME, pp. 26-29, 2002.

[7] C. Kim, H. H. Shih, and C. J. Kuo, "Multistage mode
decision for intra prediction in H.264 codec”, Proc. SPIE,
VCIP 2004, pp. 355-363, 2004.

[8] F. Pan, et. al,, “Fast mode decision algorithm for intra
prediction in H.264/AVC video coding,” IEEE Trans.
Circuits and Sys. for Video Tech., Vol. 15, No. 7, pp.
813-822, July 2005.

91 A53%, AAE, A B LTS H264/AVCE 918 ud
Qe RE N8 7R, =528 5] =% Vol. 30,

No. 11C, pp. 1098-1107, Nov. 2005.

Z(Hong-Jun Yun)

HeoeT A4 =
o3 EA(F A,
429 #eolea e =

A(F A,

3 S,

20000 39 ~2001 129 ¢ ElA9HEGE) 4

2003 69 ~2004'd 69 S H7ATE A4

20043 89 L htw v EQ(F A,

20043 99 ~2004d 119 H3oie AP w4

20043129 ~20053 8¢ o &t AT ulS

20059 9Y ~ 8] 0] w

Al B o} : Image Processing/Compression, 9} w7,
ot 3.8}, FPGA/ASIC A4 4|

# & ZF(Hyun-Jun Choi)

~

2003 29 Foigal HAAAE
Tet 293D,

2005\ 29 FLUTH I £
A(F 4.

20053 39U ~ & A FL NS AAA T F 3} AL,

% WA R o} : Image Processing, &8}, FPGA/ASIC 4 4|

Z =<2 (Dong-Wook Kim)

1983 29 Sekojeta WA

7 Z{4(F D).
19853 249 kg ity &
AEF A AN,

19913 9¥ Georgia T o) 3 4713 87 SA(F-EhAD.

1992\ 39 ~ @A F L HAA BT ET A

¥ A Bof : T) X8 VLSI Testability, VLSI CAD, DSP
A Al, Wireless Communication

1179



