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A Schene on Supported Software for Fuzzy Controller Design

Young~Joo An Soon—-111 Hong Cheul-U Kim Young-Moon Hwang
Busan Natlonal University of technology Busan National University
Abstract Equal : A =B <{==> ha(x) = hg(x)
In this paper, the baslc principle and theory of fuzzy Inclusion : A © B (=) ha(x) £ ha(x)
control was discribed, and the control plant was Union : A U B <{==) hayp(x) = ha{x) V ha(x)
estabilished to construct system. Computer software for Intersection : A N B <==> harw(x) = ha{x) A ha(x)
fuzzy control was developed, and evaluation of the Compliment : AC {==> hxc = 1 - ha(x)
properties was performed by simulation. Bounded Sua :
In this result, the speed of response (time constant + Ao B (= hass(x) = (ha(x) + he(x)) A1
dead time) was investigated, and when the control plant Bounded Product : k
has astable elements, the stabllization was discribed, A © B {==> haoa(x) = (ha(x) + ha(x)-1) V 0
Extension Principle ¢ f: X —> Y
LAE Iyi.y2] = fxi,x2) = {yly=f(x), x€[x1,x2]}
==> f(A)- = f(A-) =D f(A) = U af(y)
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A= .{ ha(x)/X —> f(A) = ! ha(x)/£(x)
x
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3). Operations of Fuzzy Number
binary operations : g{x,y) = x ¥y ;

% a binary operation

RCXXY —> R=IX hrix,y)/(x,
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5). Composition of Fuzzy relation
22 ghgdo] tistoi = Rstqirh
RC X XY Sc Yxz2
R ¢S <{——> hres(x,2) = max (ha(x,y) A he(y,2))
2. HxlMo] 7]gol 2 Y

AC X RCX XY —> B=RoA
1). CRISP Set 2} FUZZY Set

X ¢ the universe, X = { real number } A —>{ Fuzzy System
R
A is a subset of X

7B

CRISP Sets : A = {{x,qa(x)), x € X}, 2a—> {0,1}
FUZZY Sets : A = {(x,ha(x)), x € X}, ha—> [0,1]
2). Operator or hs(y) = .ix ((hr(x,y) - ha(x))

hs(y) = lgx ((he(x,y) A ha(x))
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Y ha = thaix))2
i ha = (ha(x))172
hA =1- hA(X)

Yery A = A%

more or less A= Al/2 =
1-A H
IFx s ATIENy is B =

A—>B

not A =
Implications i
(x,y) 18 R = (x,y) is
Ry =AxB
Rz = (A x B)A(not A x Y)
Rai=not Ao B
Compositional rule of lnfereﬁoe ¢ modus ponens
premise 1 : IF x is ATHEN y is B

(A—>B) is R

premise 2 : x is A®

conclusion ! y is B°

A= A —> haly) = max (he(x,y) A ha(x))
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3. s{zj#o] ( Fuzzy Control )
3.1 ¥x|akoi7]

B=RosA

B=RoA

o) A4r¢rch

and AE is By then Au is €
—> Ri = Ay XBy Xy
if Eis A2 and AE is Bz then Ay is Cz

—> Rz = A2 XB2 XC2

Rule 1 : §f E is A

Rule 2 :

Rule n : if E is An and AE is Bn then Au is Cn
~—> Ra = AnXBn %Cn
fnput ¢ E Is A® and AE is B°

= Re(E* X B* ),

R=RiUR2U - U Rn

222 Mandani2] min—operationtl 2. & ¥ tigo] Hc}.
wi = max ( Ry - (E,AE) A Ai(E) A B;(AE))

Output : Au is C* —>C°
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G(s) =

(A)
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