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GANPAT UNIVERSITY
B.TECH. SEM. VI BIOMEDICAL & INSTRUMENTATION ENGINEE
REGULAR EXAMINATION MAY-JUNE 2012

'BME 605 NEURALNETWORKS AND FUZZY LOGIC * \
MARKS®: 70

TIME -: 3 Hour’s TOTAL
Instructions: &
All the questions are compulsory.

Answer of each section must be written in separate answer books.

Figure to the right indicate marks.

Assume data, if needed.

Conventional terms / notations are used.

Che e Ll

Section —1
Que.l [12]
a). Discuss the application of neural netw
b). Do the perceptron learning rule for,
Que.l. ' [12]
a). Define activation function.
function in brief.
b). Discuss the error ¢@rre
Que.2. [11]
a). Compute the
£
2
fer function of hidden layer : Unipolar Hard limit
Transfer function of output layer : Bipolar Hard limit
' Fig. 1 :
b). WDiscuss the identification and classification in neural processing.
OR
[11]

). Define artificial neural network. What are the benefits of neural
network? Describe the useful properties and capabilities of neural

network.
b). What do you understand by ADALINE? Describe the application of

ADALINE giving example.
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Que.3.

Qued

a).
b).
c).
d).

Answer any Three:

Enumerate the different application of neural network.

Explain the meaning “winner takes al” in competitive learning rule.
Explain in detail the architecture of neural network. 'S
Draw and explain MC-PITS neuron model.

Section — IT

be implemented using medium-scale integrat
parts, field-programmable array (FPGA) parts,
(MCM). Define the universe of potential cl
10, 20, 40, 80, 100}MHz, and define
fuzzy sets of clock frequencies that shou i mented in each
of these technologies, where the

"PGA  MCM
: 0
1 \ 1 0
20 g Sy 0.5
40 0 0.5 0.7
80 0 0.2 1
100 0 0 1

ee sets as MSI =M, FP(EA =F, and MQ_M =C,
Y M UF(b)M N F,(c) M ,(d) F,(e)C NF, and (f)

Represgl'
find the following:
o T W B

ce waters is strongly dependent on such factors as the pH of the
the temperature, and oxygen contenf. Relationships among
ese various factors enable environmental engineers to study issues
involving bioremediation using the algae. Suppose we define a set T
f water temperatures from a lake on the following discrete universe
f temperatures in degrees Fahrenheit:
T ={50, 55, 60}
And suppose we define a universe O of oxygen content values in the
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Que.5

water, as percent by volume:
0={1, 2 6}
Suppose a Cartesian product is performed between specific fuzzy
sets Tand O defined on T and O to produce the following relatiofly
1 206

51 4.1 D2 65
R=Tx0= 55{01 1 0.7
6| O.5=0.7 =011

Now suppose we define another fuzzy set of tempe es,
55° F,” with the following membership values'

'}
Ir=

(a) Using max—min composition, find § = [ X 0) L 4

(b) Using max—product composition, fi
b). Draw and explain Types of membe ion using suitable
equations.

a). Briefly explain Mamdani andy'SugenoWmethod and also explain
advantages of each.

b). In risk assessment, ; aracterizing uncertamty in
assessing the haz ealth posed by various toxic
chemicals. Bf:czzmséII
very difficult
chronic exp
sometimes be

1g-term chemical hazards, such as
r to cigarette smoke, hazards can
ause of scarce data or uncertainty in the

“high” hazard:
{ 1 0le s 0.1 0 }
+ =+ =+ -

1 2 =% <t st

0 0.2 04 09 1
“Hioh ] s —
ig azaldm{,l -} 5 &+ 3 b - +5}

the’membership functions for the following linguistic

hazard and not high hazard

b) Very high hazard and not low hazard
Low hazard or high hazard.

OR

Develop Sugeno inference system on given knowledge base and
simulate it for X =2 and Y = -1.
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Rule base:
» 1. IF Xis small and Y is small, THEN z =—x + Vit 1.

2. IF Xis small and Y is large, THEN z ==y-k3; &

3. IF X is large and Y is small, THEN z =—x + 3.
4. IF Xis large and Y is large, THEN z = x + y + 2

Membership Functions:
I
,g 3 Sn{m T T T | T Lalge |
=

Membershi
oo
T

R o

0 1 I i I ! 1 1
- -4 3 2 a9 p 3 R
X
: ®
,§ ] I M T T T 1
= 08 -
E 06 5
E § 04 o
§ o2
= ol ] 1 1
- -4 -3 &l s
b). Apply Extension Principle fo fuzzy set with given
equation.
0 1 0.3
A= {—f =)

Que.6

| Yol s
\ — 3
What is extension“prifieiple?” Explain its practical consideration

will u not be the same. Take, for example, two types of
nsors, namely, a thermocouple (TC) and a resistance
detector (RTD) measuring the same stream temperature.
ership function of the two types of temperature sensors
may 1ok as in Figure,
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RE)'I‘ g e

m=1.0 - =10 ~

0.5 4 0.5 4

f 1 T
21 78 79 80 7O 78 79 80

When an operator who prefers one measuring device
shift, and then is replaced by another operator
preference in measuring device, there may be ‘a [problem in
determining the actual value of a variable.
was decided to plot the membership func o types of
sensors, take their union, and employ d ification using 1)

Weighted average, 2) Centre of largest ar,
Explain properties of set of rules.
END OF, :
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