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Abstract

Recently, as mobile multimedia devices are used more and more, the needs for high-performance and
low—energy multimedia processors are increasing. Application—specific integrated circuits (ASIC) can meet the
needed high performance for mobile multimedia, but they provide limited, if any, generality needed for various
application requirements. DSP based systems can used for various types of applications due to their generality,
but they require higher cost and energy consumption as well as less performance than ASICs. To solve this
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problem, this paper proposes a single instruction multiple data (SIMD) based many-core processor which

supports high—performance and low-power image data processing while keeping generality. The proposed SIMD

based many—-core processor composed of 16 processing elements (PEs) exploits large data parallelism inherent in

image data processing. Experimental results indicate that the proposed SIMD-based many-core processor higher
performance (22 times better), energy efficiency (7 times better), and area efficiency (3 times better) than

conversional commercial high-performance processors.

» Keyword : Many-core proocessor, imageivideo processing, data level parallelism
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Table 2. Summary of performance evaluation methods
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Table 3. Performance of each image processing algorithm using many—core processor
Vector Scalar system sustained execution
Algorithm Total Cycle Instruction Instruction Utilization throughput time
[cydes] [cydles] [cydles] [%] [Gops/sed] [ms]
Translation 776,365 515504 260,361 RB75 765 1.08
Subtraction 61,460 45064 16,396 Rr80 784 009
Mask
Scaling 132454 98879 33575 7481 843 0.18
Histogram
) 277570 127,3%6 150214 090 863 039
Segmentation
E
e 7616 250767 146840 BH 697 0%
Detection
E 4. OfZ0] Z2MAQ} TI DSP 06416, ARVIRBE-S, ARVIO0ERIS] A H|w
Table 4. Performance comparison of many-core processor, Tl DSP 06416, ARMI26EJ-S, and ARMI020E
) Mask
Algorithm Translation Subtraction Sealing
! ARVO ARM m ARVO ARM Many-c ARMO ARM
parameter unit Many-core Tl C6416 6ELS 10E Many-core o816 6ELS 10X o Tl Ce416 BELS 1020E
Technology [ 130 190 130 130 130 130 130 130 130 130 130 130
Clack Mnz] 720 720 20 400 720 720 20 40 720 720 20 40
Frequency
A;;rje > [ 184128 %0 I 20 1268 | 90 i) 20 | 1405 | o0 120 20
Average
[MPS] 764924 159685 275 50 78898 220679 275 50 643369 | 17738 275 50
Throughput
Exm on [ms) 108 119 218 063 009 118 520 268 0.18 1.16 663 28
Energy [oule] 198542 1,127.14 26147 12643 1;'; 1’51 62371 5346 27031 1,10607 7674 58590
Energy [Cons/ 869 168 229 260 12.10 282 229 260 815 187 229 260
Efficiency Joule]
frea [Gops/ 021 003 010 006 021 004 010 006 0.18 008 0.10 005
Efficiency (s'mn?)]
. Histogram Edge
Algorithm
e Segmentation Detection
: ARVD ARM ARVB ARM
i it T Ce416 T CBH6
parameter uni Merny-coe 1020E Meny-caoe 1000E
Tedmoogy [nm] 10 10 10 10 10 10 10 130
Clodk Mnz] 720 720 20 400 720 720 20 40
Frequency
Average [mwW 1,15224 X0 120 20 78179 0 120 200
Power
g MPS 857749 0697 275 50 697046 335840 275 50
Thoughout
Exeation [ms] 03 3% 1034 551 055 1206 2190 1241
Time
Energy [ioud 4421 341390 124106 110177 4032 2’56 262778 24850
Engrgy [ 1262 085 229 260 1949 354 229 260
Efficiency Joule]
Area [Gops/
024 0 010 006 019 006 010 006
Efficiency (snmd]
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