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Optimal Design of Torque Motor using an Improved Niching Genetic Algorithm

SEX FEHK BZE"-= 88
(Jae-Kwang Kim - Dong-Hyeok Cho - Hyun-Kyo Jung < Cheol-Gyun Lee)

Abstract - Niching method enables the genetic algorithm(GA) to be applied to the problems that require the location of
multiple solutions in the search space, but these methods have fatal disadvantages. The main disadvantage is that the
method requires too much calculation of object function. In this paper, a niching method using restricted competition
selection(RCS) combined with a pattern search method(PSM) is proposed to identify multiple niches more efficiently and
fast in a multimodal domain. The validity of the proposed method is verified by the simulation of test functions and the
optimal design of an torque motor.
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2.2 Deterministic Crowding
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Fig. 2 Principle of RCS-PSM
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¥ 4 Foxhole &=
Fig. 4 Foxhole function
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Fig. 5 Shubert function
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(c) MHE (¢HH)

(c) Front view (cross-section)
a8 6 MRYER E3 RE
Fig. 6 Torque motor for servo-valve
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Fig. 7 Current vs torque (at 0 degree)
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Table 4 Result of optimal design

AE HAAY 2 4 HAAHHY
Eagy 54 :
#1 #2 43 #4
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Table 6 Result by evaluation criteria
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Table 7 Comparison of optimization results
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6.8 E

A7171718) HAH HAAE 98 2 =EdAe 9" g4y
I HA¥H RCS(Restricted Competiton Selection) Y3
(Niching) 4 ¢x2 &g Adsidd. A7171719 34 3
3 2= FZ HHIY FAE Y oj4e AP AE s}
As A4 g Ao 423A gln o3 EAE H4
7] $3A V129 YA #4d dngFrg dFHE o
E&Hoz P43 RCS(Restricted Competiton Selection)
Uy fd dneFe ojgstdd =¥ AsislZlE A
AASE FAAoA difEEe) ML £228E RS A
b A5 E BAATY) HEte AdE4HE FHAAG. A
gy ¢xngdEFE dEHA B4 F5E9 EA HE3d
o gaE HHP 59 kel UM 7€ YA FH &
LPFEYG $¢52 f$g A Hex WA FA2EE B
o &g EaRE HAH AdAd HEso dA B
AA e FRAE YF3te
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