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Mamdani Style
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Rule Set
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Mamdani Inference

Fuzzification of Rule
Input variables evaluation

Aggregation of
Rule
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Step 1: Fuzzification : Fuzzy sets of )iz
Inputs
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Engnesning + Technology + Creamwity

Step 2 : Rule Evaluation ¥ e

: Intersection
Union Fuzzy Set.
Fuzzy Set.
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Mamdani-style rule evaluation
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/ B\ C1 c:2>(c:3
0.1 OR \ 0.1
. O'DO N > (max)
0 x1 X 0 yl Y 0 Z
Rue 1: IF xis A3 (0.0) OR yisB1(0.1) THEN zis C1 (0.1)
1 /\ 1 1
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A 0.2 82] | | anp \0:2|LE2 x C2 x C3
\ g (min)
0 x1 X 0 yl Y 0 yA
Rue 2 IF xis A2 (0.2) AND yisB2 (0.7) THEN zis C2 (0.2)
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Clipping vs Scaling Ui

Degree of Degree of
Membership Membership
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Step 3: Aggregation of the rule outputs Ui

1 1 1
C1 C2 C3
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Step 4: Defuzzification V PAHANG

b
IHA(x)xdx
COG =2

b
[ A (x) dx




Sugeno-style Inference
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Sugeno-style inference

1 1 1
0.0 0.1 OR 0.1
, D> ! = (max)
0 x1 X 0 y1l Y 0 Kk z
Rue 1: IF xisA3(0.0) OR vyisB1(0.1) THEN zis k1 (0.1)
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1 1 1 1
0.5 0.5
\ 0.2
0.1—y 0.2 | 0.1— | |
0O Kk z 0 Kk z 0 K Z 0 kK Kk K Z
ziskl(0.1) [=»| zisk2(0.2) |=»| zisk3(0.5) - | >

Weighted average (WA) defuzzification:

(k1) XK1+ u(k2)X k2+ n(k3)Xk3 _ 0.1X20+0.2X50+ 0.5X80 _
(k1) + 1 (k2) + 1(k3) 0.1+02+05

WA= 65
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Crisp Output
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Mamdani vs Sugeno

Mamdani

Sugeno

Output membership function

No output membership function

Output distribution

No output distribution
only ‘resulting action’:
Mathematical combination of the
rule strength and the output

Crisp result obtained through
defuzzification of rules’ consequent

No defuzzification: crisp result is
obtained using weighted average of
the rules’ consequent

Non-continuous output surface

Continuous output surface

MISO and MIMO systems

Only MISO systems ]

Expressive power and interpretable
rule consequents

Loss of interpretability

Less tlexibility in system design

More flexibility in system design;
more parameters in the output

Hamam, A.; Georganas, N.D.; 2008
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Mamdani vs Sugeno Cont'd

Mamdani
4 N\ 4 N\
Wlde.ly usgd " Computationally
engineering :
effective.
problem.
. J . J
4 N\ 4 N\
More human- | Work well with
like manner. optimization.
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