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Abstract

Video compression schemes have been developed and used for many years. Currently, H264/AVC is the most efficient
video coding standard. The H.264/AVC baseline profile adopts CAVLC(Context-Adaptive Variable Length Coding) method
as an entropy coding method. CAVLC gives better performance in compression ratios than conventional VLC(Variable
Length Coding). However, because CAVLC decoder uses a lot of VLC tables, the CAVLC decoder requires a lot of area
in terms of hardware. Conversely, since it must look up the VLC tables, it gives a worse performance in terms of
software. In this paper, we propose a new hierarchical grouping method for the VLC tables. We can obtain an index of
codes in the reconstructed VLC tables by simple arithmetic operations. In this method, the VLC tables are accessed just
once in decoding a symbol. We modeled the proposed algorithm in C language, compiled under ARM ADS1.2 and
simulated it with Armulator. Experimental results show that the proposed algorithm reduces execution time by about 809%
and 15% compared with the H.264/AVC reference program JM(Joint Model) 10.2 and the arithmetic operation algorithm
which is recently proposed, respectively.
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Table 1.

TC2 Tis VLC E(0<nC<2)
TC and T1s VLC Table (0<nC<2).

011 0
[1,11, 001 1 0
[2, 21, 0001 2
(1, 21, 21000100 00
[0, 11, 2 1000101 01 3
[3, 3], 1 [000110 10
[3, 3], 1000111 11
2
[3, 9], 2 [00000000100 00
[2, 7], 2 |00000000101 01 3
[1, 6], 2 |00000000110 10
[0, 5], 2 |00000000111 11
[0, 8], 3 {0000000001000 000
[2, 91, 3 |0000000001001 001
(1, 8], 3 [0000000001010 010
[0, 71, 3 |0000000001011 011 9
[3, 10], 3/0000000001100 100
[2, 8], 3 /0000000001101 101
(1, 71, 3 /0000000001110 110
[0, 6], 310000000001111 111
3
[0, 16], 2/00000000000001000| 000
[0, 16], 2|00000000000001001| 001
[2, 16], 2/00000000000001010; 010
[2, 161, 2100000000000001011| 011 13
[1, 16], 2[00000000000001100| 100
[1, 16], 2]00000000000001101| 101
[0, 15], 2]|00000000000001110| 110
[0, 15], 200000000000001111| 111
[1, 13], 0[000000000000001 14 0
2 Tiset TCe =5 & 9 ofRctnt AFictel
_Jli
Table 2. The number of small group and big group for
decoding T1s and TC.
nC 2 ks otk
0=<nC<2 4 15
2<nC<4 5 13
4<nC<8 2 10
nC=-1 4 8

AT F$ Tis &3 TC ghol AFF9] ZHolg} 2
7] W&o =9 VLC & AHS3HA &2 B3d &
At ¥ 2= YR Y TotalCoeff 2+ TrailingOnesdl)
& VLC B89 dAdd &3 /FE vehdoh
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EZ 3. Total Zeros VLC ¥
Table 3. Total Zeros VLC Table.
- . 718 9 10 11 12 113114115
100 100 100 100 000 060 660 600 660 1 1 i1
011 101 101 101 101 001 001 001 001 001 001 |01 01
010 110 110 110 110 010 010 010 010 010 010 {001
0011 111 111 111 111 jo11 011 011 011 011 011
0010 0100 i0100 0100 0100 |100 100 100 100 100 100 |0001 :001 01 i1
00011 0101 0101 :0101 0101 |Ji01 101 101 101 101 101 {0000 i000 (00 0
00010 0110 0110 :0110 :0110 |[i10 110 110 110 110 110
000011 o111 0111 o111 o111 fi1r 11 111 1l 11l i1l
000010 0010 :0010 :0010 :0010 J0ooO1 :0001 :0001 :0001 :0001 :0001
0000011 |0011 (0011 :0011 :0011 00001 :00001 :000OO1 00001 :00001 00001
0000010 100010 :00010 :00010 :00010 (000001 ;000001 :000001 ;000001 :000001 :000001;
00000011 00011 (00011 00011 00011 000000 000000 (000000 :000000 000000 :000000
00000010 000000 :000000 :000000 :000000
000000011 000001 :000001 :000001 :000001
000000010 J000010 :000010 000010 :000010
000000001 000011 :000011 00001; 00001;_
Lt. Total Zeros E 4 Rund VIC E
¥ 3¢ Total Zerosol i3t VLC X2 A¢ts v o Table 4. VLC table for Run.
7128t Uir = Holt) Total Zerost TotalCoeff zeroLeft
gholl glM o2 VLC BE &tk gi3dg eolld &9 1, 213141516 >6
Azld ZEEL FUE Al 28D dAY Fa 000 00Q 000 | 000 | 000 000 {966
Fow molty HaMo] Toj7l AT Ae FA 7 001 ;001 : 001 : 001 001 : 001 J001
Ne aasA w9 4 s Ge] Sl 2ol 010 010 010 010 010 010 |010
ve AT ° = ) 011 1011 011:011 011 011|011
Al ghe FEol ZAEHA @sken AdA Fole A4 100 100 100 100 100 100 [100
# 29 Zol7t HAdrh 101 101 1101 ' 101 101 101 {101
110 110110110 110 110|110
ch. Run 111 111111 111111 111 f1n1
% 4= Runel @ VLC E& A% o] 7|29 e
A UE ZE Folth. Rund Total Zeros L& A& 000001
M Run goZ A& ¥ gt zerolefto] wet tf& 0000001
VLC £& AM&3it) 00000001
000000001
_ 0000000001
m A &
4 = 00000000001
A Ee M7 A2 AND MO, 3£ ofq) M o &8t vime] AHgE $RAEL BE3
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Table 5. Input sequence.
darst | Mg | ZEd

ol & A7)
AT <] T
Container QCIF 20 2 100
News QCIF 24 2 100
Foreman QCIF 24 2 100
Silent Voice | QCIF 16 1 150
Paris CIF 20 1 150
Mobile CIF 20 0 300
Tempete CIF 28 0 300

OEZ1EEF20O4s OMet

E

=}
=
a8 4 FBEs Az
Fig. 4. Decoding time.
E 6 I S50 22E AZF (k cycle)
Table 6. Execution time of the decoding process.
{k cycle)
oF | wwl | ¥¥2 | ¥E | A%
container 400,185 121,919 65,454 51,801
news 200,418 73,519 41,797 35,183
foreman 366,905 120,864 66,677 53,943
paris 3,254,005 1,391,267 830,464 736,900
silent 439,766| 155,502 87,228 73,928
mobile | 13,385,818| 5,119518] 2,835,972| 2,470,869
tempete 3546,604| 1,105,716] 591,191| 472,648
FAIZEY oF 80 % AEE TdHEAF LY Abedit B
HUE 9F 15 % AEY AHE @53t g B
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