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Abstract

This paper presents the implementation of Iibraries of hardware modules for genetic algorithm using VHDL. Evolvable
hardware refers to hardware that can change its architecture and behavior dynamically and autonomously by interacting
with its environment. So, it is especially suited to applications where no hardware specifications can be given in advance,
Evolvable hardware is based on the idea of combining reconfigurable hardware device with evolutionary computation, such
as genetic algorithm. Because of parallel, no function call overhead and pipelining, a hardware genetic algorithm give
speedup over a software genetic algorithm. This paper suggests the hardware genetic algorithm for evolvable embedded
system chip. That includes simulation results and analysis for several fitness functions. It can be seen that our design
works well for the three examples.

Keywords : evolvable hardware, genetic algorithm, embedded system, reconfigurable hardware

I.M &8 o] gty AFA dugEFe FHYTE(genetic

algorithm: GA)ol ®Wol AM&HE=H, Jd HelX &4

gat=9o] (evolvable hardware: EHW)E 3749 Y AP EL 2RoE s g dugZog

e} A F2E FHon AgH o WANL F 9 Hog A FhAA S oY Z&HooA o

oM, FA#A ] Y EE 19 HEste] ZA st= oz z2AAY G4 2 oy $8e) AHEHA
AolE WANA 52E YT 5 3

&3 =9 o a2y AZEH0] GAE $&EAV ALS5E A
ofoltt. EHW® A74do] 7b5d stugo] gx19h xp Aoz g Al Ado] wls Aok waby GA
EHOR ATAE AL F JE SuFor FAH Axe WaEHy] 2@ golmael Hrl sbeE 55y

R FHd FES 5k F =EL& GA Z BE

PP P —— & VHDLE AASIT FPGAZ 78] 49 2 24
(School of Information and Media, YonginSongdam < &3 EHWS] 3t=dlo] GA doz AR + S

e e &% By RE2ANE /2 a7 4AY GA 7
(I;ep: ’ofLInforn_l'aJt];onoTeZh;o?o;y‘r& £2 253, e d¥dMe daaas 2498, V
Telecommunication, Inha University) Ao M= AES YERSIT

Hedah: 200092419%, LS A 200996910

(49)



o =

r

1. 7|1&E2| SIEYN GA &M
AE F=Sol2 THE J|E dFEY ¥ K &

%° Agste & 19 eERRAT
RolA 4R upe} o] A b k(selection), ¢
B A7) (random number genérator: RNG), Crossover
AR Qe FAe] HE e AL, AL &8 A
Fet=E AAHN7] Wt WA £ d7E GA
Fogole Hd g3E dua, Jor FE Ao 3§
JEE Ul

Edo] A HHe GA 2FE 7S
F 72E AAs

E 1. GAY SI=8lof 73
Table 1. Hardware implementation of GA.
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Fig. 1. The evolvable hardware platform and GA

architecture.
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Table 2. Average fitness (simulation results) for the
fitness function f(x)=2x.
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Table 3. Average fitness (simulation results} for the
fitness function f(X)=x".
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Table 4. Average fitness (simulation results) for the
fitness function f(x}=2x’-45x°+300x,
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