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Abstract

It is well-known that the coding efficiency of CABAC which is one of the entropy coding methods in H264/AVC is lower
than that of CAVLC at high bitrate in intra coding, even if CABAC shows higher coding efficiency than CAVLC. Therefore,
for high quality video application, this paper proposes new binarization methods about the quantized DCT coefficients that are
partitioned into four regions such that CABAC shows similar coding efficiency to CAVLC at high bitrate. The proposed
binarization methods consist of separate binarization tables about the four partitioned DCT coefficients considering the statistical
characteristics of the quantized DCT coefficients. The proposed binarizaton method for the quantized DCT coefficients shows

higher coding efficiency than CABAC in H264/AVC and shows very similar result to CAVLC at high bitrate.

Keywords : H.264/AVC, CABAC, CAVLC, entropy coding.
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symbol is 10.
AE B30
0 0
1 10
2 110
3 1110
4 11110
5 111110
6 1111110
7 11111110
8 111111110
9 1111111110
10 11111111110
E 2 0" order Exp-Golomb £352| %350

Table 2. O™ order Exp-Golomb codeword.

NE 230]
o | o
1| 100
2 | 1
3| 11000
4 | 11001
5 | 11010
6 | 11011
7 | 1110000
8 | 1110001
9 | 1110010
10 | 110011
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Bin string
lmvd| | Truncated | 3 order
Unary Exp-Golomb

0 0
1 10
2 110
3 1110
4 11110
5 111110
6 1111110
7 11111110
8 111111110
9 111111111 {0000
10 111111111 | 0001
11 111111111 | 0010
12 111111111 | 0011
13 111111111 | 0100
14 111111111 | 0101
15 111111111 | 0110
16 111111111 | 0111
17 111111111 | 100000
18 111111111 | 100001
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Table 4. UEGO binarization for coding of abs_fevel

Bin string
th
abslevel Truncated Unary E)?p—((;f)(li:rrnb

1 0
2 10
3 110
4 1110
5 11110
6 111110
7 1111110
8 11111110
9 111111110
10 1111111110
11 11111111110
12 111111111110
13 1111111111110
14 11111111111110
15 11111111111111 {0
16 11111111111111 | 100
17 11111111111111 | 101
18 11111111111111 | 11000
19 11111111111111 | 11001
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Tempete (CIF, 30Hz) abs_level%g- g 237t & }0}7] Uiﬂ—v—‘)“ B #gke]

0.6

rlr fot

- DC with QP = 20
it opmith ap = 20 FLX e abs_levelE& 22 |73t B & A}

o
“n

oo £8 & v olefd & B FHE o] gt 1
* 4 63 2] DCT 99< 4719 99 (A, B,C, D 9

e
w

probability

AlA|B]|C
0.2
0.1 A|lB|C|D
00 B|C|D|D
12 3 4 5 6 7 8 g8 10 11 12 13 14 15 16 17 18 19 20
abs_level cCi|D|ID]|D
= lzrrj)etem le g AT #Aol e a8 6 4Hel ¥H(A B, C, D22 £&8 DCT ¥
] S/ever= 2 Fig. 6. DCT domain paritioned into four regions
Fig. 5. Probability distribution of abs_feve/ for each (ABCD)

transformed coefficient’s position in Tempete.

E 5 QP 200AM ALBEes 2&E DCT F4dol et abs fevel2l 8350
Table 5. Codeword of abs_fevel for each DCT domain part when QP is 20.

A 99 B 9% EE D 99

Dol nge Do ng B ngy Bl wge
level level level level

1 0 1 0 1 0 1 10

2 10 2 10 2 10 2 |10

3 110 3 110 3 110 3 |110

4 1110 4 1110 4 1110 4 | 1110

5 11110 5 11110 5 11110 5 11110

6 111110 6 111110 6 111110 6 | 111110

7 1111110 7 1111110 7 1111110 7 | 1111110

8 1111111000 8 11111110 8 11111110 8 | 11111110

9 1111111001 9 1111111100 9 111111110 9 | 111111110

10 | 1111111010 10 | 1111111101 10 | 1111111110 10 | 1111111110

1 1111111011 11 [ 111111111000 11 111111111100 11 ) 11111111110

12 | 111111110000 12 | 111111111001 12 | 111111111101 12 | 111111111110

13 | 111111110001 13 | 111111111010 13§ 11111111111000 13 | 1111111111110

14 | 111111110010 14 | 111111111011 14 | 11111111111001 14 | 11111111111110
15 | 111111110011 15} 11111111110000 15 | 11111111111010 15 | 111111111111110
16 | 111111110100 16 | 11111111110001 16 | 11111111111011 16 | 11111111111111100
17 ] 111111110101 17 | 11111111110010 17 1111111111110000 17 | 11111111111111101
18 | 111111110110 18 | 11111111110011 18 | 1111111111110001 18 | 1111111111111111000
19 | 111111110111 19 | 11111111110100 19 | 1111111111110010 19 | 1111111111111111001
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238t AMZ0| =He o ME, ke
Exp-Golomb $52| A42 LiEp D ¥ode
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Table 7. Experimental conditions and seguences.
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