|04 pefuzzification Methods
'=Pfoééssl?ncatlon is Fhe process of conversion of a
- ¥4 may be union of two or more fuzzy mem

antity. The output of 2 fuzzy

fuzzy quantity into a precise qu
e universe of discourse of the

bership functions defined on th

: Uutgt: variable,
. \onsider o he ‘
[_S_how r'a fuzzy outpur comprising two parts: the first part, C1, 2 triangular membership shape [as
[as shown in Figure 10-3(B)]. The union

"h in Fj _
these mfu;eelol;?’(m.], the second part, C3, a trapezoidal shape.
\'_ € Outey envelom ership funcrions, ie., = C1rU G, involves the
- pe of Fhe two shapes shown in Figures 10-3(A) and (B

ute max-operator, which is going to be
€103(C), ); the final shape of C'Is shown in
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Figure 10-3 (A) First parc of fuzzy output, (B) sccond part of fuzzy output, (C) union of parts (A) ad ¥

A fuzzy output process may involve many output parts, and the membership function reproscnting 2
part of the output can have any shape, The membership function of the fuzzy output need pot #437
be normal. In general, we have

gﬂ‘:UCI':c

=]

Defuzzification methods include the following;

1. Max-membership principle.
2. Centroid method.
3, Weighted average method.

4, Mean-max membership.
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Figure 10-4 Max-membership defuzzification method.
5. Center of sums.
6. Center of largest area.
7. First of maxima, last of maxima.
Now we discuss the methods listed above.
- I10.4.1’ Max-Membership Principle
 This method is also known as height method and is limited to peak output functions. This method is given
by the algebraic expression
. i) 2 ped forall x e X
The f!l?thod is illustrated in Figure 10-4.
Centroid Method
s also known as center of mass, center of area or center of gravity method. It is the most
| defuzzificarion method. The defuzzified output x* is defined as
. Jupc®) - xdx
g R T
o [ ngldx
de-:iic:;ts. .an‘algebraic iﬁtegmﬁoh.' This method is illustrated in Figure 10-5. - -
4
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\ " Figure 10-5 Centroid defuzzification method.

I 10.4.3 Weighted Average Method
T~

This method is valid for symmetrical output membership functions only. Each membership fungy, ;
weighted by its maximum membership value. The output in this case is given by

. Yuc) - X
2 ng (%)
where 3 denotes algebraic sum and X; is the maximum of the ith membership function. The meth

s illustrated in Figure 10-6, where two fuzzy sets are considered. From Figure 10-6, we notice that te
" defuzified outpuc is given by

o = 0.54 4 0.86
R " 0.540.8

el

b > X

ed averape. B e i
T vGage d_-cfuz,uﬁcanon‘methqd (two symmetrical membership functions)
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Figure 10-7 Mean-max membership defuzzification method.

As this method is limited to symmetrical membership functions, the values of # and & are the means of
their respective shapes.
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