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The Optimal Design of HFC by means of GAs
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Abstract

: Control system by means of fuzzy theory has demonstrated its robustness in applying to the

high-order and nonlinear dynamic system in that it can utilizes the human expert knowledges in system design.
In this paper, first, the design methodology of HFC combined PID controller with fuzzy controller by
membership function of weighting coefficient is proposed. Second, Second, an auto-tuning algorithms utilizing
the simplified reasoning method and genetic algorithms is presented to improve the performance of hybrid fuzzy
controller. Especially, in order to obtain the optimal scaling factors and PID parameters of HFC using GA based
on advanced initial individual, three kinds of estimation modes such as basic, contraction, and expansion mode
are effectively utilized. The proposed HFC is evaluated and discussed in ITAE, overshoot and rising time to
show applicability and superiority with simulation results.
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1. A8

Aol71g dAsE B3 A71g olddtd FY GIE F
544 Best] AsiMolt, 71&9) PID Alojrle XFsta uld
A FA) HEA F=geolA ol HE Agdo Ui 9
7ol A7|o] foH(2). WA, HA Aojrle AT BB Ay
of 2LFE AojH ATFAL AR T & Aol WUy FH A
Aol #YgH $440] PEEo] gk HA oL ol §¢ Ao
Alz=gle AE7MY AAE A3 Ala" A o188 F U 7
&9 PID A|oj7le)l Ml n3}t AlAE], B8y F3 A2®, £3F
29dg 97 ol Ala® AojA] FAFe] dFHART B =
Folde RAA sEAFd B FE o188 HA A%
PID Aloj7le] &8¢ ¥ AYPste HA Ao}7|9 PID Ao}7]
o) #Ade PP stelnEl= HA  Aorl(Hybrid Fuzzy
Controller)e] AAPEH-& AT &4 718, 4, H3 A
7tA vejuly FHREE EdE 8o RIS HAE &
Az Fae)F L o83t dolH= HA] Aojrle A%
PID selvle] 59 Aol HerlHE Asez AR 3ol
vls w2 Aolrie A%E AMIG. ole HAEA La:AdF
A 2@ A3 §HE d94Fd g Y34 Ee
Z27) 3oz AP o7 FeAHE AIITH3L ol &
wEAA ZigtE Aojrle 443 H3AHE PFEY] fst A
BRDE FHxE 14 € 24 FHo] A Esd o) AP L 5Y
Fon AHojslel AFHIIASFZA ITAE(Integral of the Time
multiplied by the Absolute value of Error), SBFE, A5
AHE-3A

21 Hybrid fuzzy controller

HFCE 7129 PID Aoiriel A4t HA Alo7le) FHE HA
2 8837 Sisle "Hulgd g2 XdHE sFAge o8 o
E Alol719) AL YT RoE, o] ERAME FAA dn
&5 AHEEH Aolrle) A% AP

211 PID seto)5] ¥ scaling factor A5§& HFC

HFCel et AL, dold Ao, 35AS, Aol
seujel2 PAEC. o] Al2He AoidY 2 HA=AeiolM ¥
A Aozl &gz AP PID Alolr] &9 Y
(convex) Aoltt, HFCY 7|12 PR IY 13 2t} dleolyzl
= HAAo7le 71&9 PID A7l1g) F@n HAAA7 B4
2§t AT slolBI=Y HA Aojs)oltt. FA AHojRol
A g Be FEE Axds PID Aozl doiM @3 =
EA27F 70 X QARMG 9l d8Ade WEsta, 2 AL e
o] &43te A% PID AMojgteze 9&¢ ARE 48 & goh
ol eHE B8] A HAAE §4¢ solng=% A
o7& AHEE 2 %€ AT
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