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Improved CABAC for Lossless Video Compression
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Abstract

In this paper, an improved CABAC is proposed for the lossless compression in H.264/AVC. CABAC in the lossless coding
is not as efficient as that in the lossy compression since it was developed for lossy coding. CABAC for the lossless coding in
H.264/AVC Advanced 4:4:4 Profile is applied without the change of the conventional binarization method. Thus, a binarization
method considering the statistical characteristic of residual signals is proposed for the lossless coding in H.264/AVC Advanced

4:4:4 Profile. The experimental results show that the proposed method obtains approximately 3.4% bitrate reduction in comparison
to that of the conventional lossless coding.
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Fig 1. Binarization process of CABAC encoder
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Fig 2. Context modeling and arithmetic coder of CABAC encoder
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Table 1. UEGO binarization for coding of abs level

abs_level Bin string
- Truncated Unary 0" order Exp-Golomb
1 0
2 0
3 0
4 0
5 11110
6 111110
7 10
8 110
9 1110
0 11110
1 1110
2 11110
3 111110
4 1111110
5 1 0
16 00
17 1 01
18 111 1000
19 111 1010
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AnalogTV (1920x1088, 28z)
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Fig 3. Probability distribution of level in lossy coding and lossless cod-
ing in AnalogTV sequence
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Table 2. Experimental condition and sequences

EF; SEaE mo 5+ | OE &

Analog TV (1,920x1,088) 58 (24Hz)
Bicycle (1,920x896) 58 (24Hz) | s-o4= N3} AlR,

Cardtoss (1,920x1,088) 58 (24Hz) CABAC YEZT]

Dinner (1,920x1,088) 58 (24Hz) 2353, 8d U o=
Restaurant (1,920x896) 58 (24Hz) =20 AR
Tomatoes (1,920x1,088) 58 (24Hz)

3. JFVMIF Mo dhol ot ME H|m
Table 3. The comparison of compression performance with JFVM

A= @89 | A=E | UEE R
o4A =X~ S A o = =] -
° HEA) | w i HIS2B) | By | (%)

JFVM  12,268,014,304| 1.658 0

Analog TV
nalog TV 3,760,128,000/ 5 = <ed[2.134.002,128 | 1.762 | 5.908%

JFVM  [1,692,078,472| 1.830 0

Bi 3,096,576,
loyle 13,096,576,000 1, - cod1.673.041.936 | 1.851| 1125%

JFVM  12,285,219,440( 1.645 0

Cardt
ardtoss |3,760,128,000 - sed |2.190.949,160| 1.716 | 4.125%

Dinner |3,760,128,000 JFVM  |2,297,972,104| 1.636 0

Proposed |2,175,198,672| 1.729 | 5.343%

Restaurant| 3,096,576,000 JFVM_|1,586,256,840| 1.952 0

Proposed | 1,555,267,920| 1.991 | 1.954%

Tomatoes |3,760,128,000 JFVM  12,082,221,512| 1.806 0

Proposed |2,036,897,120| 1.846 | 2.177%

JFVM 1.755 0
Average

Proposed 1.816 | 3.439%

ofd & Atk wEkA 7189 A4 14709 Hdo) s

truncated unary S AHE-sh= AETH o B2 9] )
el M A3 Aol o R&3 ol A9 2 Ae) o)
W3te] truncated unaryE AR AR o) 3 YAZES
A7) At A2 AARS FEE sl theg] FAbd)
e A 233t HAES sk 2 23 A 32719
#do] th3fA = truncated unaryS A3y, IHTH 2
AU EL UEG3E AHE o 7MY =2 288 Boh o
A AME B o] AARE AHEEl] HES Fgith

44 dx

A8E 98 MPEGAIA A3HE 10 bits depthE 2+
RGB 4:4:4 909 QAS A28t} 18] H.264/AVC
Advanced 4:44 ZE2ulde] Fz AZEY6Q JFVM

1.107'¢ olg3dlo] 45g Hilstgnh 48 J43 48
Z799 Jz AR AL & 20 YeRTE & 3904
AtE Hgo] JFVM# vl 3] HA 1.13%, X 5.91%
o] HEZ °l AokE| o] P 344%2 H|E o] Hokx)
© AL ¢ F Utk

V. d
B =R ME H264/AVC Advanced 4:4:49] F-£4 ¢
29 Az S 9] B G gl EAF EA
A3e o3 Ws AL A8 AF, 7Y

H.264/AVC Advanced 4:4:4 Z29Y 9] F&4 RF5 3519
vl ske] OF 3.44%¢] HIE&S Mok ¢ Utk £ =&
E3) Aok whEE H.264/AVC Advanced 4:4:4 T2

A ¥t ol CABAC?] o] &3¢ FE4 4FlM &

g 5 L AoE dadnh

#ganzd

{11 *“Advanced Video Coding for Generic Audio visual Services”,
ITU-T Recommendation H.264 and ISO/IEC 14496-10, May,
2003.

[2] Thomas Wiegand, et al, "Overview of the H.264/AVC video
coding standard”, IEEE Transactions on Circuits and Systems
for Video Technology, Vol.13, No.7, pp560-576, July 2003.

[31 D. Marpe, et al., “Context-Based Adaptive Binary Arithmetic
Coding in the H.264/AVC Video Compression Standard,” IEEE
Transactions on Circuits and Systems for Video Technology,
Vol.13, No.7, pp620-636, July 2003.

[4] D. Marpe, et al, “Adaptive Codes for H.26L”; ITU-T
Telecommunications Standardization Sector: Video Coding
Experts Group Document; Document VCEG-L13; Twelfth
Meeting: Eibsee, Germany, Jan. 9-12, 2001.

[5] Haoping Yu, "Draft Text of H.264/AVC Advanced 4:4:4 profile
amendment to ITU-T Recommendation H.264|ISO/IEC
14496-10 AVC", ISO/IEC JTC1/SC29/WG1l and ITU-T
Q6/SG16 Joint Video Team; Document JVT-Q209; Oct, 2005.

[6] Y.L. Lee and K.H.Han, "Complexity of prop. lossless intra for
4:4:4"; ISO/EC JTC1/SC29/WG11 and ITU-T Q6/SG16 Joint
Video Team; Document JVT-QO035; the 74th Meeting, Nice,
France Oct. 10-17, 2005.

[7] http://mpeg.nist.gov/mpeg/docs/75_ Bangkok/wgl1/w7794.zip



