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Fuz2.t-' control system is applied to control a room temperature by controlling the air
conditioner compressor. The type ol'[uz4' control system is Mamdani. Fuzy conlrol
system has two inpuls: temperature of the room and larget- and output is command in
percent of compressor speed. Temperalure, target and command hare triangular
membership function. Temperature and largel hale five (5) fuz4 sets; lhe! are too-cold-
cold, $'anrl hot and loo-hot. Command has fuz4 set are cool. no-chrnge and heal Rule
tabulation and fuzry sets graph of each variables are represenled m Table Q I and Figure

Q l. lf lemperature and targel I alues are -3.75"C and 8 75 C respecti\ el)

(a) Create the possible rule Iire based on min-ma\ method relaled rith temperature and
target ralue.

(4 marks)

(b) Determine each rule quanlificalion.

(c) Draw the clipping ofthe rule quantification result.

(d) Calculale the crisp value ofcommand using COG defu/r.vlication.

Determine each rule quantifi cation.

Draw the clipping of the rule quantification result

Calculate the crisp lalue ofthrotlle angle using COG defuz4fcalion

(18 marks)

( | marks)

(2 marks)

Q2 A Sugero r)-pe of MISO fuzzy control system is applied for a cruise control s]stem lhal is
called a fuzzy cruise control system. A fu/zy cruise control system has a funclron lo
maintain a constant vehicle speed in spite of neverending changes in road grade. wind
resistancq and other variables The controller does lhis by comparing the commanded
speed [,ith the aclual speed. The difference betr\,een commanded and actual speed js error
Then. the change in error is the difference in error fiom one sample period to the nerl The
speed of the rehicle is controlled through controlling the throttle angle. Error (e) and
change in error (de) as input variables have three fuzzy- sets, they are Negati\e, Zero, and
Positire respectively. While, throttle angle as output variable has five fuz4, se1s, they are
Large Negative, Negative, Zero, Positivg and Large Positive. Rule tabulation and luzrry
sets gaph of each lariables are represented in Table Q2 and Figure Q2. lf error (?) and
change in error (de) value are 2.5 and -3.0 respectlvel),:

Creale lhe Dossible rule fire based on ma\ method related \lith e and de va]ue.
(4 maAs)

(a)

(b)

(d)

(c)
( llt marks)

( I mark)

(2 marks)



(4,

(b)

(c)

(d)

Q3

1l1ix 44201

Dra\\ a fuzz-v controller block and briefly explain each eleme oflhe blocli

E\plain each of fuz7.)-' set operation.

Diflerentiate between Mamdani and Sugeno fuzzy qpe.

(5 marks)

Explain $hat are Fuzzy Control System (FLC) and its main difference with a

convenlionalcontrol.

(6 marks)

(8 marks)

(6 marks)

(5 marks)

(5 marks)

(5 marlis)

(5 marks)

(20 marks)

(5 marks)

Q4

Qs

Q6

(a)

(b)

(c)

(d)

(e)

Differentiate benleen neural nehvork and computer.

Compare leaming t]?e of neural networt.

Explarn what is the meaning ofneurai network training or learning.
(5 marks)

Explain why neural network must be trained before it is applied to solve a problem.

Differenliate bet$'een neural networl and fuzz! losic.

De\elop \eights updating formulation for firsl iteration ofMOBP neural net$ork as sho\n
in Figure Q5 Where ?is nefNork leaming rate, ais momenfum. neh\ork \\eighls and

\\'eight increments are and Altr, Ar.. -.., A',. respecti\ell. lnpul i ariables

are .vr.r:,--.r- and output variable is J. Leaming target is r. Actilation lunctions lor

hidden faler and output layer neurons are/(n"tl= L,r\hrle Input la\er neurons have

linear activation function.

(25 marks)

(a) A SDBP neura.l net$ork is represenled in Figure Q6. The networks ha\e \\eighls initial
\alues are: n! =001. v.=-0.01 and p,=0ll Activation fimction for hiddvr and output

t
la\er is /(rcl) =:-----:=; \rilh leaming 4 is 0.6 Neural net\\'ork is used to elaluate

input.r, = 0.2, "r, = 0:land largel/ = cr.l5. Delermine ihe value of each \\eight and draN MSE

for first iteration.

(b) Expiain the step to implement neural nelwork control.

- trND OF QUESTTON -
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Table Ol

,'r.q",'"t *

!n

Command

Targel

too-cold cold

heat

wann

heat

hot too-hot

ftattoc cold no-change heat

F

cold cool no-change heet he{t heat

wartn cool cool no-change heat heat

hot cool cool cool no-change heat

too-hot cool cool cool cool no-change

h,nga
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Table 02

-2 -1 01
Enor (e)

Throttle angle

Change in error (de)

Negative Z,eao Positive

Negative Large Negative Negative Zaro

Zero Negative 74ao Positive

Positive ZEro Positive Large Positirc



llliX:1420:l

SEMESTER,/SESSION
COURSE

FINAL f,XAMINATION

: | 120t2120t3 PRoGRAMME
: FUZZY CONTROL SYSTEM COURSE CODE

: BEE
: BEX ,14203

-6 -5 -4 -3 -2 -1 0123456
Change in error (de)

rl hnath anglc Large .. Large
Positivell"f"lluuNegative zeto Positive

-2 -1 012
Throtlle angle

FIGURE 02

'l

^2

^t

"5

'j

FIGURE ()5



t]tax 44203

FINAL EXAMINATION

SEMESTER/SESSION .l 1 2012120t3 PROGRAMME : BEE
COURSE : FUZZY CONTROL SYSTEM COURSE CODE :BEX44203

xl
w1

\6-13----------6r-----' l
-'-"vttxz--ifiz

FIGURE 06


