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Proposal of a MOGA for Hardware Implementation

TATSUHIRO TACHIBANA, " YOSHIHIRO MURATA,T! NAOKI SHIBATA, 2
KEeicar Yasumoro'! and MiNoru ITof!

Multi-Objective Genetic Algorithms (MOGASs) are enhancement of Single-Objective Ge-
netic Algorithms (SOGAs) to solve multi-objective optimization problems. Since MOGAs
require a special selection mechanism such as ranking strategy and niching method to pre-
serve diversity of individuals, MOGAs require larger computation power than SOGAs. In
order to improve calculation speed of MOGASs, we propose a new method to easily implement
MOGASs as high performance hardware circuits. In the proposed method, we adopt a simple
minimal generation gap model as the generation model, which is easy to be pipelined. Since it
is difficult to implement niching method and ranking strategy as pipelined circuits, we devel-
oped a new selection mechanism which is suitable for hardware implementation. In order to
improve search efficiency, our method also includes a parallel execution architecture based on
island GA. In this architecture, we use different objective function for each island. Through
experiments, we confirmed that our method has higher search efficiency than NSGA-II.
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Fig.1 Overlap rejection mechanism.
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(i == overwrite_addressy) then goto 7.
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found_flag; — true,
goto 11.
(7) (00 %000 2, 00000000) then
If found_flag; == false then
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selected _flag; — false,
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goto 11.
else goto 8.
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Fig.2 Overlap rejection algorithm.
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Table 1 Maximum operating frequency (MOF) and size
of circuits.
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Table 2 Comparison between proposed methods (knapsack problem).
80 00000O0OD oooo ooooo

0o oooo 00000sec.O O0000O0Omsec.d | OOOOOOO

oooooo oooooo oooo

normal (1) 2,020,000 22.6 32.2 126 9,657,373
normal (2) 2,520,000 21.1 20.2 128 9,668,371
normal (3) 3,180,000 32.0 16.7 129 9,659,675
normal (4) 13,520,000 136 53.1 132 9,694,154
normal (6) 22,860,000 226 59.7 137 9,716,088
bias (3) 3,540,000 35.8 18.6 135 9,750,411
bias (4) 3,840,000 38.6 15.1 145 9,758,758
bias (6) 5,940,000 58.5 15.5 148 9,759,487
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Table 3 Comparison between proposed methods (TSP).
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Table 4 Effect of threshold value on overlap rejection module.
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