11. Sugeno - Takagi Controller

Rules: L, ..., L

n

Lt ifx;isp,andx,1s p;, and ... and x 18 ;

theny =c,;,+c¢;;x;+...+¢c ;X

p.1=p

Matching degree for input (x f sy X g ) and rule L.

*d

W= (X)) A A (X))

Outputfor(xf,xg)

0 L 0 0 0
y :lz:“lwi.yi/lei ,Y; =Cg; Tt C X
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Examples

L,:

1f X, 18

. ifx1 1S

ifx, is

i x, 18 x

theny,=1-x,+0.5x,+1

3

(x),x5)=(6,7), y’ =19.5

9
/ and X, 18 \ then y, = -0.1x,
| | f | ‘|‘4X2+ 12
3 9
/—\ and x, 1s / hen y; = 0.9x,
| | | I + 0. 7X2+9
3 9 11 18
and X, 18 /hen y, = 0.2x,
| | +0.1x,+0.2
11 18
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Example 9.1 Computation of several fuzzy rules

Antecedents Consequents
L i
R.: | /) e o f1(x1,¥1)
1.
min
If x; is m middle then y = fi1(x1,y1)
1__
R,: / _____________________ g f2(x15y1)
------------------------------- 05)
\ Mg min
If x,; is high and x, is low then y = f,(x1,y1)

Crisp input: X1 X,

_ A (e 21 )+ @ £ (1)
4 0{1+0{2 Y.

Decision logic output:
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Definition 11.2 Sugeno-Takagi Fuzzy Control

A Sugeno Fuzzy Controller consists of a set of rules R, i=1,....k :

R::ifx,1s A;;and if x,1s A,and ... and if X (1S A
then y=1.(X,X,,..-,X))
where A;; are fuzzy sets and £, (x,X,,...,x,) 1s linear.
£ (X(,Xp,... X )72, X+ 2, X+ Fax +a

k
2.2 fi (X100 )

_ i=1

The output is computed by  y i

where a.€[0,1] 1s the degree at which the antecedent of rule R,
holds.

o, 1s computed as in Mamdani Fuzzy Control.
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