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Abstract

Audio Video Standard (AVS) is the audio and video compression standard that was developed for domestic video applications
in China. AVS employs low complexity tools to minimize degradation of RD performance of the state-the-art video codec,
H264/AVC. The AVS video codec consists of 8x8 block prediction and the same size transform to improve compression
efficiency for VGA and higher resolution sequences. Currently, the AVS has been adopted more and more for IPTV services
and mobile applications in China. So, many consumer electronics companies and multimedia-related laboratories have been
developing applications and chips for the AVS. In this paper, we implemented the AVS video decoder and optimize it on TTs
Davinci EVM DSP board. For improving the decoding speed and clocks, we removed unnecessary memory operations and we
also used high-speed VLD algorithm, linear assembly, intrinsic functions and so forth. Test results show that decoding speed
of the optimized decoder is 5~7 times faster than that of the reference software (RM 5.2]).
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Table 1. k-th order Exp-Golomb codes.
A IE FF 235 99
1 0

B 01 xo 1-2

k=0 001 x Xo 3-6

1 %o 0-1

k=1 01x1x0 2-5

001 xx1Xo 6-13

1 x1 xo 0-3

K =92 01xx1Xo 4-11

001 x3 x2 X1 X0 12-27

1 X2 X1 Xo 0-7

K =3 01 x3 X2 X1 Xo 8-15

001 x4 X3 X0 X1 X0 16-47
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leadingZeroBits = -1,

for(b = 0; 'b; leadingZeroBits++)

b = read_bits(1);

CodeNum = 2e=neerobits * & ok 1 read bits(leadingZeroBits + k);
a8 2 X-2F =55 ¢
Fig. 2. Decoding method of Exp-Golomb.
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Table 3. Interpolation filter formula of the AVS.
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b
h
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a 3
Clip{(~C+5D+5E-F+4) >> 3}
Clip{(-A+5D+5H-K+4) >> 3}
Clip{(-bb’'+5h'+5m’-cc’ + 32) >> 6} or
Clip{(~aa’+bb’+5s'-dd’ + 32)) >> 6}
Clip{(ee’+7D'+Th’'+E’ + 64) >> 7}
Clip{(ft'+7D'+7h'+H' + 64) >> T}
Clip{(gg'+7h’'+7’+m’’ + 512) >> 10}
Clip{thh'+7b"'+7j'+s"" + 512) >> 10}
Clip{(D"'+'+64) >> 7}
Clip{(E'"+j'+64) >> 7}
Clip{(H''+j"+64) >> 7}
Clip{''+'+64) >> 7}
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for G =051 <8 i++)
for(G = 0, 7] < 8 j++)

al = RefY[i-11[};
a2 = RefY[i IGL
a3 = RefY[i+11[3];

a4 = RefY[i+21(j];
prediction[i*8+j] = CLIP(-al+5*a2+5%a3-a4);

Vs

int constl = OxFFO505FF;
for (=0, 1<8& i++)
forG = 0; j < & j++)
int a = _mem4(&RefY[il[j-1]);
prediction[i*8+j] =_dotpsu4(constl, a);

a8 9. MColAMel mzal g7 #Ha
Fig. 9. Memory read reduction in the MC module 1.
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for G =001 <8 i++)
forG = 0, § < & j++)
al = RefY[i-11G};
a2 = RefYli 1GY;
a3 = RefY[i+11[3];
a4 = RefY[i+21[j];
prediction[i*8+j] = CLIP(-al +5*a2+5*a3-ad);

U

for j =0, ] <& j++)

al = 0
a2 = RefY[-1IG);
a3 = RefY[ 0l[j];

a4 = RefY[+11[];
forG = 0; 1 < & i++)

al = az;
a2 = a3,
a3 = a4,

ad = RefY[i+21[];
prediction[i*8+j] = CLIP(-al+5*a2+5*a3-ad);

a8
Fig.

10. MCoilAM2| o=2| g7
10. Memory read reduction 2 in the MC module.
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Symbol2D = BistreamShow32Bits(bs)
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Order Code structure

100xXXXXX...

101XXXXXX...

110xxxXxxX...

T1IxxxxxxX...

0100XXXXXX...

0I0IXXXXXX...

0I10xxxXxXX...

1000XXXXXX...

1001 xxxXXXX...

1010xxXxXxXX...

1011xxXXXX...

1T00xXxXXXXX...

1101 XxxXXXxxX...

1110XXXXXX...

a8 120 XL 29t 3Y ool X 2E E3F Holg
Fig. 12 Exp—Golomb tables of 2 and 3 order.
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for (i =01 <8 i+
if (table_number == 3)
table[table_number][i] = 5;
else
table[table_numberlfi] = 7;

for i = 0,1 < & i++)

table[table_numberlli] = 5 + (table_number = 3) * 2;

a8 13 27(2 M oA
Fig. 13. Example of branch removal.

Heg7 Bele] 3¢ A7 A71E Yk 2R A
A YeghE HE3l= BEOEF o|Fo7 gith AVSY
AA A7E F3e Ede H264/AVCY A% Egn
o tdatet. &, 3d 0 F353ke] A9 A AvE 2

2 2490 39 3 ¥3
349 487} e 3
‘o2

45l M= 0

st A= E}* FHzx Gt
ot AA A717F Tl vy
A 7 dy¥ge A =t o
A AVSS HEEF g4 dAFEe dFE 2HY S
e FEdA AL " AVSY fEEF

o FEE 7|E =i 1% 3}
6HAR W3, o]&
DSPY] A, B HE UYHAM FH3E A
¥ SIMD B#Holg o] gste dlojEy
He FELS flov DSPAA A E3
o]l £ 4 UEE SUBABS4 HH] % H
ARG B =EAE o] MHE linear asm2
A&t 7)EY =gdA MdYdte I EE9 Bt
190 A% oo 3=, M3 AE 72 Bs7t 13 291 &
3t linear asm o2 TEE sl 22 A

H
-]
!
av

ol Mr T
=
N 2

H
(&l
im
S
2
J;_.
1?(
ol S
©
Moo e ¥R

[o

2
2 A
o

A

prah

o

Bl ot
e e
N
M Moo

lo

6. Pragma 7 & AE
TI¢] DSP ZHdeio|A #|F=H+E pragma
Fe dgsith 2 A49%E pragma FL U
Ifozn E7)18& ol Ao 7}
5 3 Ha Hg BE 34
MUST ITERATE::, 2e] 49
£ & F+ CODE_SECTION
2 DATA_SECTION® :FJ s AT o
A E 5 J¥ DATA_ALIGNE |

T

29

01r Sl
% o of

H
B NHE

alignmentE



20004 9 HxIZE S =X K 46 M SP H

I FAME B AFE Y8 AFES Bo] 3 A& W/
9wy #E 3 FEQ CODE_SECTION Z
DATA SECTIONe|t}. Wi w=Eege] &4 AL
A&l AHEATE AMRE 4 Qe 503 —g— LINK 39
of A4g & T2l FA|3
E UiE dzed 448 & ¢
o] FHE Fdo] Hof Qe
e TFEHER AR} gle

P
A4 w)az B2 USRI 35 54 A8
atel vRe) 8-S AEHOE do] ANBL AN

7 4 itk E3 DATA_SECTIONS o] &3t 2}
T AHREE HolEg iR dzgdd 28 B Yo
™ DATA_ALIGNS ©]§3}o] sjgd g o] ¢ & o vz
U8 U wolER digmmentstl B4E 5 ek

o)A _nassert()Zh= WEZ 9 alignmentS AAVEHE
et B AR 3 Hol A9dys) v 2
ERARE 7 8 9 HH3E & 5 YA st A
T ®olA dth 2 el MBS FAFE FEY

UNROLL & AHg3te] whEE 128 ALl £33
A i HEE F2E WA AE E 5 Qv &
3 Agdert A5 $34 9 g&€FHez & 5 9
A MUST _ITERATE(min, max, count)& ¥o] ¥HE%
o Ha, Ho B 350 g ARE FrtHo
2% 5 gl

H

2

2o

Iv. &8 20 & E9

2 =M Agtete 43k AVS HY e Bost
719 de€ FR37] f8iM #Fx 2ZEYO RM
52)¢ F3371A 470e] gl disl ZHz 3709 QP
oz HEZERS A4S 409 94z
D1 (720x430)F, QVGA (320x240)F sjd5e] As
E ERLT AR OE 9gAEeIs E 5oAM HAE o
Aol g 29E& AAsA depddh AE B33t
71E Codx+ AlE< shuel DM6446 EVMe 4 5}a}
ek 3 AY Aol AR vuE Y8 RM 52
o BZ7E A% 48E 59 BEoM Ay
ot DM6446 EVME =+ 504Mhze] 28 F9448 7}
A3 gem LID € LIPY A wWmart 742k 32K
EAT L2 A W2 2 YR dez A F
%A—‘:— SRAMe| 64K EAst=d] ol AFS A3y e

WAl wiRE 2K, WE HE2 32KE-E AHEES

(710)

aL

Hb5=z

E 5 HAE i @A

Table 5. Specification of test video clips.
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Table 6. VLD performanece of the proposed method
: compared with that of RM 5.2j.
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RM 5.2 Proposed %

2 | 614099437 61,703,079 895.25
Football 30 502,879,438 42478577 1083.84
35 416619417 29,005,374 1336.35
25 | 278134455 11,393,734 2340.05
Container 30 | 161,479482 6,046,837 2570.43
B 95,762,786 3,213,064 2830.42
25 | 1,664,127,483 50,251,315 3211.61

Mother &
daughter 30 647,154,946 15,766,688 400457
3B | 417474765 9,419,169 4332.18
25 | 2,183838,040 96,834,748 215522
Susie 30 | 1,383746,3%6 43,261,200 309859
35 915,212,126 24,009,829 3711.82
%‘ Ein 2635.03
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Table 7. Decoding performance of decoder using the
proposed method with that of RM 5.2j.

2% B3 =y & | FAAE
Seauence | QF o e | Proposed | %
25 10.45 64.05 51292
Football 30 11.87 7292 514.32
35 13.19 82.36 524.41
25 16,82 121.48 622.24
Container | 30 2053 151.32 637.07
35 2359 181.76 67050
Mother & 25 360 31.04 760.37
daughter 30 559 44.88 701.57
3H 6.42 01.46 700.82
25 3.28 23.23 606.35
Susie | 30 421 29,06 589,82
3H 4.80 33.39 594.32
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