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Optimal Design of TS Fuzzy Control System Based on DNA Evolutionary Algorithm
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Abstract

The DNA evolutionary algorithm{(DNA-EA)and the DNA genetic algorithm (DNA-GA)based on a new

DNA encoding method are propsed based on the structure and the genetic mechanism of biological DNA. The DNA-

EA and the DNA-GA are applied into the optimal design of TS fuzzy control system. The simulation results show the

effectiveness of the two DNA algorithms, excellent self-learning capability. However, the DNA-EA is superior to the

DNA-GA in the simulation performance.

Keywords DNA ceding, Evolutionary algorithm, Genetic algorithm, TS fuzzy controller, Gene transfer operation

1. 5]

Takagi Sugeno(TS)EBIR RS LT ERHEERE X
EERE LR R KA Ry BHO BEERES
BRAT—#HEIEPHFR. Bk TSEATRHAOBHE
BWANERREROERERE ELAH S TR EAKHES
bR A ERA N, SIBAMNN EHXE.BHTTSHE
BN E GRS REE BB —B RN R KRR
HEV.BERCHRARL NSRS HE KR FIT TS
BEREH S AMPEMEFRITNENEHSEERRES
RER MERREREREEREREN ARHERES
FEARBAER, AELEE R BRENSESMEN RS R
5, RS,

BEEEERONABF LR BRI S.DNA T
1994FH# L. Ademan HXAXRERT BT HHATIREE.
ERREFRAREHT M5 NP TLREA DNA &
B ACET DNA B34 f g it DNA b G 15D
Frayit A ER BN — KRN R R T IRER T
81 T DNA i#t b GR{E) H L 1E TS BRI EN Raa izt
PRAXKN.

2. HFREN

FRATRM TS EREH 03 ERAN R

Ri:if e()H A H r(D2% B;,

M) =ale(t)+biir () )
HPiEE () =3 —y(1)=2.5—y(5) (y HHIEMH, y H W
B RET r()=28e(@) =e(@)—et—1),e(F r (1)
HBEMESTR . SEMOS B m(m=1,2H3, RBE
RIEKAENRBRROETERB: o4, B ps, =exp(—[(x—
¥/t ) (x=e@FE r())G>5=1,2,3); R 5B & FRAM (2
=1,2,,m) N B m=m Xm;=3X3=9,

FRIMMEBERAE a=pa (e A ,axl(r(t)) =min{p,,
(&), ps (r@)}.

il 3

BOR M. FRAEHEENKGTATEE.

T

BEOLREMRASE N
Sy =[ Z])a.(a,',e(t)-l-b.',r(t))]/ ‘Z_])a.

=[‘z_;a.~a.',e(t)]/‘z_;a.+[‘z_;a.%,’,»r(t)]/iz_;a.
=kre(t)+k,r(t) &3]
ule) =ule— 1)+ Ault) 3
RQOBTEER TS EMEHBENLYTFHFETER
B8 &, FOOTAERASTIH IS £ 0 PI S8 . SCP S HBTREH
HIERHERE R
y(¢)=0. 8y(¢—1)—0. 63(t—2)+0. 4u(t—1)+0. 124°(¢
—1)+0. 2u(t—2)+0. 06u(z—2) 4)
(4 e 1 r BYFASY H150. 200. 0001, 2 F1 y AGHN{E 4 H0) .
BT TSENMEZZNRBERBARUEGHPHRITS
B L, E BT, F i 1 A BT DNA #9381k Gt
EOEERMRLRT TS EMES.

3. i DNA @t (%) HER iRt TS M s
ESEZ‘”H

3.1 DNA Hefn¢kig0 18N B B

DNA REEMNEEYWRC. EMELTRELTR. G
F iR RE, G R R4 0 N2 W E (bases) : B
(A). BB (G). L mEoE (C)F0 BB RESE (T) .DNA th 75 &%
KEEREAANEZ AN ERNESE—RB.BRA—%
BB REEH B—RPOREFN S S BRI HWEF
PEH.AHMTEM,CHGEM.BEFEMAT.C.GE
Bt RE P 9 HE 55 T AR . B DNA T & ey A~ AR
FHEARNFERRZ=(A,T,.C,G) L AR # ,DNA $7]
ERHEBER M EEELE DNA BRI LR ATHE.F
RSB TARANEF NEH DNABIFEARABRALE
th, 58 DNA #3358 mRNA, 7 mRNA % HE ¥ 34
ESEREANNEDT . XEEBTREERNGAE 645 E
B 0REREB(LED RN RERTTHEI AT
HEBT.RERPTAREAQR . EAFMETHE.

* 141 -


http://www.cqvip.com

MG B RRE BRI SHNELIN R THE
{A.T,C.G} L Y413 . 35— DNA & Gra i) (LED.
EREo M REMEEDNA SN MEARVGHRE g (R
IR 0 =50) i EI T, P bR 09K I R r RRISR U 3 m
(@ m=NHE . F3MRBEABRO TS F XS LR
BEISAEMEMNNSHGSHE, P-4 EBFE
P EE. KR SH.

XPWHENE f B TRRE:

=W+t )

DNAZgEL--- GTC AGT CGC

TF

HERG - Val Ser Arg

1 5 1IN 22 22| 1] 9] 19
a| byl |as| by |- 1arthy |+ |as| by |ay | by { -+« tasyl byy

—— e’/ Nt N N N

A A4, B, B, R R,
AN / N\ /
REMEAREY A E S Y
E1 RekemD
#1 DNA & 8 F 3} 56 K H 4k
BITR Lt X2 Ligl) BIMH
B3 T Cc A G EFH

Phe(-9) | Ser(-7) | Tyr(-6) | Cys(-5) T

T Phe(-9) Ser(-7) Tyr(-6) | Cys(-5) (o}
Leu(-8) | Ser(-7) Stop(0) | Stop(0) A
Leu(-8) | Ser(-7) | Stop(0) Try(0) G
Leu(-8) | Pro(-4) | His(-3) | Arg(-1) T

c Leu(-8) | Pro(-4) | His(-3) | Arg(-1) C
Leu(-8) | Pro(-4) | GIn(-2) { Arg(-1) A
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b b —0.400 —0. 800 —0. 700
0. 000 0. 250 0. 000 0.017
s(e) 0. 400 0.150 0.183 0.183
0. 400 0.233 0. 050 0.033
AR ey 0.083 0.133 0.150
0. 200 0.133 0.150 0.017
#3(e) —0. 700 0. 183 0. 083 0. 033
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