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Abstract

In this paper, we propose a novel hardware architecture to facilitate the applicable SoC chip
design of H.264/SVC which has a great deal of advancement in the international standardization
in recent. Moreover, a new C-model simulator based on the proposed hardware system will
be presented to support optimal SoC circuit development. Since the proposed SVC decoder is
consist of some hardware engine for processing of major decoding tools and core processor for
software processing, the system is simply implemented with the conventional embedded system.
To improve the feasibility and applicability, and reduce the decoder complexity, the hardware
decoder architecture is constructed with only the consideration of IPPP structure scalability
without using the full B-picture. Finally, we present results of decoder hardware
implementation and decoded picture to show the effectiveness of the proposed hardware
architecture and C-model simulator.
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H 1. Decoding tools and |/O for each decoding engine

Name of Engine

Decoding Tools

/o

© Input from SRAM

and Transform
Decoding Engine(CP&TDE)

Variable Length 2 Syntax par§|ng ® Encoded bit stream

Decoding Engine VLC d(_ecodmg . o Qutput

(VLD) o Extensive error detection = Command for CP
° Input from SRAM " Transformed coefficient for CP&TDE
o Coefficient Prediction(MGS)

Coefficient " Residual difference coefficient ’ 'ln'pl)':'J;rj;?c;Tr]m\gZDcoefficient

Prediction prediction ® Quantization parameter

= Storing scaled coefficient

o Transformed coefficient scaling

o Qutput
® residual sample for IP&PR

Z :gz,lg::s tqr:igftlozj:(?_‘%-r and DCT) = residual sample of lower layer for IRP
Inter—Layer ) ) N ) © Input _from CP&TDE
Residual Prediction © Up-sampling with bilinear filter | ® Residual sample value of 2—layer
(LRP) © Accumulation residual sample | © Output for IP&PR

= residual sample

o

Inter—picture prediction

° |nput from CP
= Motion vector of 2-layer

Inter—Layer Intra/Intra Picture
Prediction

&

Picture Reconstruct
(IP&PR)

o

o

Inter—Layer Motion ® 1/4 pel motion compensation " Spatial rate
Prediction and o Inter-layer motion prediction = Motion prediction mode
Motion Compensation » Scaling by spatial rate = Reference index
(MP&MC) = Accumulation motion vector = Macroblock partition MbPartldx
© Output
" |nter prediction sample
o Intra—picture prediction o Input

" |ntra—prediction mode direction
" |ntra sample prediction
Inter—layer intra prediction

= Up-sampling by spatial rate
= A—tap FIR filter for luma sample
® Bilinear filter for chroma sample
Picture reconstruction

= |ntra_NxN prediction mode and Macroblock index from CP
Picture sample from DBF
Spatial rate from CP
Residual sample from CP&TDE or IRP
Prediction sample from MP&MC
© Output
® Reconstructed picture sample to SRAM

Core Processor
(CP)

O 0 0 0 0 0 O

Memory control

H/W engine interface control
Quantization parameter processing
Macroblock partitioning processing
Motion prediction mode processing
Intra—prediction modes processing
Spatial rate processing

o |Input
= Command from VLD
© Output
= Control signal for all Engine
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13 6. The proposed architecture of H.264/SVC decoder
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12 9. Decoding results with the proposed decoding architecture and its implementation.
(a) Spatial layer LO and SNR layer QO, (b) Spatial layer LO and SNR layer Q1
(c) Spatial layer L1 and SNR layer QO, (d) Spatial layer L1 and SNR layer Q1

¥ 2. Experimental results in terms of PSNR(dB) and Bit rate(Kbit/s)

PSNR & Bitrates| PSNR_Y PSNR_U PSNR_V 7.5fps 15fpS 30fpS

Scalability (db) (db) (db) (Kbps) (kbps) (kbps)

Spatial layer oo SNRlaver|  og63 | 36.11 33.49 1.1 15.5 19.8
Spatial layer C';? and SNRaver| 3857 | 4263 40.9 190.1 286.3 389.8
Spatial 'a‘/ergé and SNRaver| 3093 | 3994 | 37.03 2085 315.9 4338
Spatial 'a‘/erg: and SNRIaver|  3g05 | 4284 | 4201 729.1 1121.3 1613.4
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