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Abstract: Aiming at the problems such as low flexibility, long development cycle, and incapability of adapting
to rapidly changing algorithms for current video decoder implementation solutions, a generic video decoder architec—
ture design scheme for multiple video coding and decoding standards is proposed using software and hardware col-
laboration. The methodology of the design is based on a programmable homogeneous multi—core processor and co—
processor hardware architecture. The homogeneous multi—core processor uses instruction—level and task—level par—
allel acceleration. The coprocessor uses a hardware customization unit to achieve the vector acceleration, while it us—
es distributed on—chip scratchpad memory instead of data cache to achieve an efficient data storage system. Taking
the H.264 video standard widely used as an example, the experimental results show that the H.264 video decoder
based on the architecture proposed in this paper is highly efficient and feasible, with an average speed—up of 9.12,
which is 1.31 times better than the traditional multi—core parallel decoding algorithm.

Key words: multi —standard;video decoder;programmability ; coprocessor;scratchpad memory; H.264 de—

coder; architectural design

% WFREHE:2018-11-10
HEL&TH: TEBZERHRAHTH (KGCX2-YW-134), Chinese Academy of Sciences Knowledge Innovation Project of China (KGCX2—
YW-134)
YEE A XEM(1991—), 55 IR I, o ERR 2 B e R i oA
+ IR R N, E-mail: liangliping@ime.ac.cn



118 R R A4 (A AR BE2 R

PRE S ATV A S0 MR HE 5L i) 2 2 4%
S0 P2 SR B 38 e R S IR S AR HL
F R 80% LA AR ZK F A, 5 BALRH R, 5
PSEAR DG AN, 2 HOAFEAE T8 2 A 9% &
B Wads  BURR R ATk, MR F A — T S R
SRR RiETS, [ 20 42 80 AR, Jefa B
T —R5NE bR U g fEAS AR, A0 H.26x ARifE
MPEG-x bR \H.264/AVC FRifE AVS FrifE L K 8T
1) HEVC FRifESE. XA R S AR i, AN TR0
FREET anar bR SE ol — A~ S A i A g ok B
FEHGT. HRTHACE WSS 4 :1) HET ASIC
ARG RSB 8 iAo & - im e
MB91696AM .Sigma Designs [t} SMP8630 F1 [& = {{,
FA MG B Hi3535, B RER e (IR, A &
JAIR  RTE AR, YA T AR A B ASRE SR
1E;2) 5T DSP AR FEESSZE-T %€, DL T ) DM64x
Z5 F 83 A Philips 19 PNX1500 £%1 . ADI 14
Blackfin ZbPEE% , B DI REGR K PERE VT 46, (H D) FEL
K S BBEEE 3) 5T FPGA i RS2 i % i
it B B EUWSE R 1P 52, & e 1P 251
1R D B 2 H OCH AR R B R KU R, A
HARZHI T A FHR 1P ARG . 7]k EAL
T AT L, {H SRR A R G55 R 4, AR E VA
RN B UEAE 45 5 ;4) 36T CPU+GPU [ R 485K
P2 T B S R FE S I (AR
FER 2% R, IEAE K, B A5 B B AR 1Y
Pk & TR B T 2 AL BRER AT SoC ZRAE S
LA A A o-19,

AR SR 35 3 W AN [ AR oA (8] 19 e, BB
i T —Fh T [FR Z2A% A AR + DA 25 (1) 38
FHAAT RS 28 20, FF L H.264 PR RAS 25 R 5240
PEATIAIE. R P AR GZ 548 2 147 I e Fag 44 pipkk
BEER SN, LI A5 R B A SO T 4 nT A T A
LR TLSIE R

1 SHRERRBE XS

1.1 YSRGRBEIRELZRERE

P g R hRAE H 20 g 80 LR =S A
Mot FARE. H H.261 ARIETT AR , 83k R FH 45 ik
TB B AME BT T | 2 B 5K A8 4 (Discrete
Cosine Transform,DCT) \ 54k zig-zag FHE AR Gy
SO IT R, XA B TE—RIE W T I 24
TR G dntHESE. (8] 1 IR & gl a2 O A5 A HE ]

HA
A

A1 b EAER
Fig.1 The block diagram of hybrid encoder

TR A R SR = A 45 TN 2 A A2 466 s )
Kiksr. Horb, ZB¥gmid 4G DCT A1 IDCT(Inverse
Discrete Cosine Transform, 2 &5 L 4% 5% 2% 4t ) .Q
(Quantization, Tk )1 1Q (Inverse Quantization , 5 &
b)), i AR 0998075 4 32 kT (Motion Esti-
mation, ME ) Flliz 3 #Mz% ( Motion Compensation,MC)
B T T G 5 53 S i AH AR S T P AR G i —
TSR Gty , AT E— 24 iR & S Y TR 8.
HeF i R AL 19 DCT AR R EE 58
THFR AN, 2D BN bt 1) 4 5.

1.2 REFRERFBE AT LS

ARSCAFHT ) AVS2 \H.264 I HEVC 3 FfiAs
BRG], B A A S TR A5 A
PRI 2E S B AA B3 PR R TR & A 5 28
NP 2 B s as e R A LR \1Q ID-
CT T[] F0 | Tt Py F0000 IR i 0, (HL 5 AR e pig
SR T AR BOR 22 5+

P il
Loy

WA L.,
T

iR
<—|I HE = it —
Q£

B2 R&MaEER
Fig.2 The block diagram of hybrid decoder

1.2.1 W je] Fi

AVS2 H.264 Fll HEVC FRifEHER SRR AN
B FAMERIDY 7 2 — RS AR R AR, (BAREM R
D AR B BRI IS I REC AR BLAh, Bk
(Motion Vector, MV ) B ¥l AHR B MV T30 177 , {H.
LA 00 S W25 AN TR

56, AVS2 fil HEVC fY4M5 Z A (H B L2
SEIESra , HEVC XPER R A B R AT 8 fil Sk UB 4%,
1/4 FN 34 R ZRH T kU8 A% s AVS2 58— R H



2510 14

XA A« — Rl S bR e P S A I e S it 119

8 LUk , FUR MR R BN, W8 22 4L
NIRRT L P AR AT 4 Sk g A
HARYE MG R A R TS [R]  IE D = . Rk tnk
1 Fin.
* 1 ZEBRERESRYLE
Tab.1 Comparison of luminance interpolation

filter coefficients
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Tab.2 Comparison of entropy coding algorithms

in different video standards
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Fig.3 Multi—core video decoder system architecture
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Tab.4 Test results of different resolution video sequence
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Tab.5 Comparison with ours and other implementations
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