Embedded ARM ProcessorE 0| & &t %X
MPEG-4 Simple Profile Decoder?| +8&

52P-2-7

The Implementation of MPEG-4 Simple Profile Decoder using the Embedded
ARM Processor

K B
(Sung-Wook Park)

Abstract - This paper has presented the efficient implementation of MPEG-4 simple profile video decoder, which is
used as video compression standard in mobile video communication. We have used the ARM9 processor in implementing
this MPEG-4 simple profile, which requires much processing power and low power implementation. At first we
implemented with C-language under the PC environment with ADS(ARM Developer Suite) environment, and then we
have tried to reduce a clock cycle for a power consumption optimization through conversion an assembly language for
C-code partly. We have verified the processor is operated at 22.47MHz operation after optimization, but 148MHz before

optimization.
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Fig. 1 General block diagram of MPEG-4
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Fig. 2 Basic algorithm for natural visual data
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Table 1 Comparison of cores
core .
> ARM core DSP Core | Hard-wired
classifier
Performance Medium High High
Power Medium High Low
Cost Medium High Low
Time Short Short Long
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Table 2 Comparison of ARM cores

e 1 ARM7TDMI ARM9TDMI
Architecture ARMvAT ARMvAT
Pipeline 3 Stage 5 Stage
Power 8/mW 150mW
Clock 66MHz 200MHz
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Fig. 6 Implementation flow chart using ARM core
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Table 3 Comparison of real-number cosine table and
modified cosine table

Real number cosine table Positive number cosine table
0.7071068 2896
0.4903926 2009
0.4619398 1892
0.4157348 1703
0.3535534 1448
0.2777851 1138
0.1913417 784
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Table 4 Execution cycle of the decoding processes before
optimization
Execution block Speed
Bitstream Parsing & VLD 4.2 MHz
I-Zigzag Scan & I-AC/DC Prediction 6.22 MHz
Inverse Quantizer 3.7 MHz
Inverse DCT 49.56 MHz
Motion Compensation 8.4 MHz
VOP Reconstruction 11.76 Mhz
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Table 5 Decoder process execution cycle after optimization

Execution block Speed
Bitstream Parsing & VLD 1.86MHz
I-Zigzag Scan & I-AC/DC Prediction 1.04MHz
Inverse Quantizer 0.76MHz
Inverse DCT 4.22MHz
Motion Compensation 12.49MHz
VOP Reconstruction 2.11Mhz
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Table 6 Comparison of decoder processing time

optimization Before After
stream optimization optimization
Suzie (Qcif) 83.84MHz 22.47 MHz
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Table 7 Comparison of power consumption
[71o A o] "

Power 19.7TmW 8.02mW
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Fig. 8 MPEG-4 simple profile decoder
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