100 JPEG QI2HE 8t Uds 828 Z2

=F 2011-06-14

JPEG 2I3HE 9

rok

HIA St/ 24 R BS

P 1S BHE Z2MAM SHEH o

MA 2 AE

a o

(Design and Verification of High—Performance Parallel
Processor Hardware for JPEG Encoder)

=]

21 & 0|
==L

= *
4% d

(Yong—Min Kim, Jong—Myon Kim)

Abstract :

As the use of mobile multimedia devices is increasing in the recent year, the needs

for high-performance multimedia processors are increasing. In this regard, we propose a SIMD
(Single Instruction Multiple Data) based parallel processor that supports high-performance
multimedia applications with low energy consumption. The proposed parallel processor consists of
16 processing elements(PEs) and operates on a 3-stage pipelining. Experimental results for the
JPEG encoding algorithm indicate that the proposed parallel processor outperforms conventional

parallel processors in terms of performance and energy efficiency. In addition, the proposed
parallel processor architecture was developed and verified with verilog HDL and a FPGA

prototype system.
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Processing Element

pixel address = init+ i

temp address = pixel address + 56;

calculate matrices X upper + ¥ lower as well as ¥ upper — ¥ lower:
pixel address = pixel address
temp address = tem adderss

calculate 1D—DCT coefficient:

end for
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Fig. 6. An example of DCT implementation using the proposed parallel processor
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Table 1. Parameters of the parallel processor

parameter value

Number of PEs 16

Memory/PE [16bit - word] 8192

VLSI Technology 130nm

Clock Frequency 100MHz

intALU/intMUL/Barrel Shifter 1/1/1/1

/intMACC/comm /1

X 2. W7 AR 89k

Table 2. Summary of evaluation metrics
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Table 3. Performance evaluation of DCT using

the parallel processors

Platform

MGAP Slim iCPA A2tk

[13] [13] [14] SIMD
Number of IS
PEs 16,385 | 5,000 64 16
Frequency[Mhz] 25 25 100 100

e i 128 100 640 256

Image size x 128 | x50 | x 480 | x 256
Execution c
Time(ms) 0.013 0.009 12.29 9.91
Performance = .
(Mpixels/s) 1,260 556 24.9 6.66
Performance
[pixels/ C] 76.9 111.2 | 389.1 | 416.3
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