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Optimal Design of TS Fuzzy Control System
Based on DNA Genetic Algorithm

REN Li-hong, DING Yong-sheng, SHAO Shi-huang
(College of Information Science and Technology, Donghua University, Shanghai 200051, China)

Abstract: A new DN A -encoding method—based genetic algorithm is proposed based on the structure and
the genetic mechanism of biological DNA. The structure of DN A genetic algorithm is provided, and its
genetic operators are discussed. In order to examine the effectiveness of DNA genetic algorithm, it is
applied into the optimal design of TS fuzzy control system. T he simulation results show excellent self—
learning capability of DN A genetic algorithm.
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1 2 3
T C A G
T Phe(- 9) Ser(- 7) Tyr(- 6) Cys(- 5) T
Phe(- 9) Ser(- 7) Tyr(- 6) Cys(- 95) C
Leu(- 8) Ser(- 7) Stop( 0) Stop( 0) A
Leu(- 8) Ser(- 7) Stop(0) Try (0) G
C Leu(- 8) Pro(- 4) His(- 3) Arg(- 1) T
Leu(- 8) Pro(- 4) His(- 3 Arg(- 1) C
Leu(- 8) Pro(- 4) Gln(- 2) Arg(- 1) A
Leu(- 8) Pro(- 4) Gln(- 2) Arg(- 1) G
Tle(1) Thr(2 Asn(3) Ser(— 7) T
A Tle(1) Thr(2 Asn(3) Ser(— 7) C
Met(0) Thr(2) Lys(4) Arg(- 1) A
Met( 0) Thr(2) Lys(4) Arg(- 1) G
Val(5) Ala( 6) Asp(7) Gly(9) T
G Val(5) Ala(6) Asp(7) Gly(9) C
Val(5) Ala( 6) Glu(8) Gly(9) A
Val(5) Ala(6) Glu(8) Gly(9) G
Z{A,T,C,G) . DNA - TGAGG|GTAGTACGGT]ACGT -+
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w(r) () us(r) by(r) bs(r)
ZJ a 0. 900 0 - 0.900 - 0.500 - 0.300
Y b - 0.700 0. 700 - 0.700 - 0.200 0. 500
( 0 0 0.233 0. 167 0 0
#(e) - 0.100 0. 267 0.233 0. 167 0.233 0. 167
( 0. 400 0. 200 0. 167 0. 200 0 0.233
Ha(e) - 0.100 0. 200 0.233 0. 167 0.067 0. 167
( 0 0. 300 0. 300 0. 267 0.233 0.233
Hi(e) 0. 100 0. 200 0. 267 0. 300 0.200 0. 300
0. 500 0 0. 067 0. 167 0.200 0.133
Ha(e) - 0.900 0.233 0. 267 0. 267 0.200 0. 200
0. 500 0 0. 200 0.133 0.267 0. 167
#s(e) - 0.100 0.033 0. 267 0 0 0.033
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