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Uncertainty and Fuzzy Logic
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1. A=+ (Deterministic)
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PRI PE - BREOER
3. #% % (Probabilistic) :
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% : Do you love me?
P!

:Yes.(F R 4E)
+ @ How much? (#-k B-48)



# k8 4E(Boolean Logic) : = &
ks B 48 (Fuzzy Logic) : % &

(a) Boolean Logic. (b) l‘\/lulti-—vahied L.ogic.
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Hypothesis

Name Height Deg of Membership (Crisp) Deg of Membership (Fuzzy)
Chris 208 1 1.00
Mark 205 1.00
John 198 0.98
Tom 181 0.82
David 179 0.78
Mike 172 0.24
Bob 167 0.15
Steven 158 0.06
Bill 155 0.01
Peter 152 0.00
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X 1S LOW

Il
X 1s LOW and Y 1s HIGH or (not Z i1s MEDIUM)
B

B4cie f258 9
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truth(not x)=1.0-truth(x)
truth(x and y)=minimum(truth(x),truth(y))

truth(x or y)=maximum(truth(x),truth(y))
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fA(X):X =2 {0,1}, where f,(x) = =

o ki k& .
A (x): X = {0,1},

where p,(x) =1, if x is totally in A;

WaA(X) = 0, If X Is not In A;
0 <u,(x) <1, ifxispartly in A

1, If xeA
0, If xgA
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* Ly (X) {Eﬂ’?‘}% S #e(membership function)
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oft— BA T EXAEE L Aﬁﬂ&?%ﬁ&:
(degree of membership)
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Operations for Fuzzy Logic
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Complement Containment
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Intersection




Intersection




1 (x)=min{g  (x), tt5(x)}

C={AUB) .
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Temperature
e
Temperature={Very low, Low, Medium, High, Very high}
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Temperature, °C
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If project.duration iIs LONG
Me completion.risk is INCREASED;
=, Fuzzy Set
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Variable

Qualifiers
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TEMPERATURE
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Applications of Fuzzy Logic



# w4 B (Fuzzy Rule)

- B RP A 4T IF-THEN %

EX EUR
IF  xisA
THEN vy is B
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B ALE Rk SLihs AP
|F score 1s > 80
THEN select

Bk & RARAY -
|F score Is high
THEN select



Controlled

Fuzzy sets/
membership
funclions,
rules/

action surface

Defuzzification
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% % angle ©
£ R AO
Ay

I B+ &
(1) positive medium (PM);
(2) positive small(PS);
(3) zero (ZE);
(4) negative small (NS);
(5) negative medium (NM)

A+




JL s

IF @is PM AND AG is ZR, THEN y is PM,

IFF ©@i1s PS AND A® is PS, THEN y is P§,

IF ©is PS AND A® is NS, THEN y is ZR,

IF ©is NM AND AQ is ZR, THEN y is NM,
IF © is NS AND A@ is NS, THEN y is NS,
IF @ is NS AND A@ is PS, THEN y is ZR,

IF ©is ZR AND AQ i1s ZR, THEN v is ZR.




rule : IF x15 A THEN n IS D:

rule 2: IFpl5SB THEN RIS E:

rule 3: IFzISC THEN N IS F:

DEFLUZZIFICATION:

CENTROID DEFUZZIFICATION
USING MAX-MIN INFERENCING

crisp value = n
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temp —»

cold
cool
nominal

Warm
hot

l

IF T IS cool
AMD P 15 weak
THENMN throttle 1= P3

|

IF T IS cool
AMD P 12 low
THENMN throttle 12 P2

pressureg —

weak

low
ok
ztrong

high

|

IF T IS cool
ANMD P is ok
THEHN throttle 1= /Z

P i 4 b

|

IF T IS cool
AMD P 15 =trong
THEHN throttle 1z N2

... other rules __.

= 0 == N E D O

——»= throttle
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N3: Large negative.

v

N2: Medium negative.
N1: Small negative.
Z. Zero.

P1: Small positive.
P2: Medium positive.
P3: Large positive.
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rule 2: IF temperature IS cool AND pressure IS low,
THEN throttle is P2.

cooL
INPUT VARIABLE: TEMPERATURE

P2
OUTPUT VARIABLE: THROTTLE SETTING

T

0.48 AND 0.57 = 0.48
LOw

INPUT VARIABLE: PRESSURE

T
0

RULE 2 EVALUATION
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rule 3: IF temperature IS cool AND pressure IS ok,

THEN throttle 1s Z.

cooL

INPUT VARIABLE: TEMPERATURE

Z2

0.43 AND 0.25 - 0.25

OUTPUT VARIABLE: THROTTLE SETTING

0.48
0
T
ak
INPUT VARIABLE: PRESSURE
1
0.25

0

MIN

0

RULE 3 EVALUATION

MAX
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THROTTLE OUTPUT VALUE FOR RULE 2

THROTTLE OUTPUT VALUE FOR RULE 3

FINAL THROTTLE SETTING
BY CENTROID DEFUZZIFICATION

0 THROTTLE
SETTING
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