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Tab.1 The control strategy of nine-point controller
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Fig.1 The phase plane of nine-point controller
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Fig.2 The block diagram of nine-point controller

system with genetic algorithm
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Fig.3 The flowchart of genetic algorithm
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Tab.2 System performance contrast with parameters
self-tuned through different generations

BAEREC 1/s MP MN EZ

n
10 0.60274 027824 -0.0956 0.0052 2
20 0.50757 0.10781 -0.0212 0.0061 3
50 1.59513 0.025 24 0 0.0034 0
100 0.93393 0.014 67 0 00006 2
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Fig.4 System response contrast with
parameters self-tuned through
different generations

A bR B 5 R R LUR TR T 0
2 Ia USRI SRS BT L A BEE TR
TE R ROR B 20 L RN, B T REER
TR R BRI | I AN AR SE B i X USSR
LT, R FERE IR L T A
AR A A 8 A il S B g i FURAE R G
VR T g A A Sy i B 2 AR T I E
e m 5 RN | It 4 i T 2 ki 7

SE WK,

(1] PhBERT Ak g 28, JU il 4% [A ] 26 4 J tH 2R RE ) &5

HE b R0 SR [C). Bl AR AR I TR AL 2002,
644 —648.
SUN Xiao-ming,ZHANG Nan-lun. The nine-point control-
ler [A]. Proceedings of the 4th World Congress on
Intelligent Control and Automation[C ]. Shanghai:East
China University of Science and Technology Press,2002.
644 —648.

[2] IMBERA kR 26, BEA AU B B 8% (A ], P BN T he st
JEESCIE[CT. dbat AU RTHE R i iR, 2001. 188 - 189.
SUN Xiao-ming,ZHANG Nan-lun. Basic logic controller[A].
Proceedings of Evolve on Chinese Artificial Intelligence
[C]. Beijing:Beijing University of Posts and Telecommu-
nications Press,2001. 188 — 189.

[3] WA A AR, JU R AR T A% 0 AR P10 20 A [J ], s T



5 4 8

XUHCH 45 . R T IO R g A Bk 0 LR A o 2 S A A R E @

(4

(5

]

]

K2R (5SS TR ,2002,24(5) : 114~ 116.
TAN Si-yun,XU Wu-xiong. Phase-plane analysis of the
nine-point controller [J]. Journal of Wuhan University
of Technology (Infor mation and Management Engi-
neering),2002,24(5).114-116.

F/NE ST AR SR (B NS AR S (M.
PG 22, V4 2 223l R A A 2002,

FRRLL Al wh DY AR, Bl B B R AR R A S
B B R[], R S 5 AR E 2002, 17(3) 2271 -
275.

GAO Tie-hong,LI Chong-xiao,HAN Yan-fang,et al. Impro-
ved genetic algorithm for varying parameter estimation in
nonlinear system []]. Journal of Data Acquisition &
Processing ,2002,17(3) :271-275.

(6] WHEEE, ok 3CHAR L B, 55, 133 29 dU AR L vk MR ) sl

B[], AL T/ 5 0 2002, (21) .64 -67.

XIE Xiao-feng,ZHANG Wen-jun, RUAN Jun,et al. Gene-
tic algorithm for constrained nonlinear programming pro-
blems[J]. Computer Engineering and Applications,2002,
(21):64-67.
[7] BRI EAE. 2T Matlab 09 R G0 H7 5 B —— 82
BIRGEIM . V5% . V52 B B R R, 2001
(REHE. =24Y)

EZE BT

X HH (1957 - ), B, 3 KA S B/ T &) 3435,
EZNF BB 5% sz H @ 09 BT 52 (E-mail : livjiaoyu
@eyou.com) ;

# H(1980-), %, #dmarA MEARE ETBNF
B E it Az B Ry @y 2R 5 R,

M3 (1981-), 8 XA ML A TENF
Rk AE R A @At R

Parameter self-tuning in nine-point controller
based on improved genetic algorithms
LIU Jiao-yu,YANG Yan,TAO Liang
(College of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The nine-point controller is a new type of basic logic controller. Its principle is empha-

sized ,that is,when the controlled object deviates from the set value,a counterforce will be exerted

to force it back. An improved genetic algorithm is introduced to the controller parameter tuning,in

which optimal selection and stop judgment are added to real-coded strategy. The operations of

selection, across , mutation,optimal selection and stop judgment are expounded. The block diagram and

program flowchart of the nine-point controller system are offered. Simulations are carried out,in

which 20 groups with 8 individuals in each group are optimized through 10,20,50 and 100

generations. The system performance contrast shows that the parameters of nine-point controller are

self-tuned to satisfy the system constraint conditions.

Key words: nine-point controller; genetic algorithm; parameter self-tuning



