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Please check whether you have got the right question paper
N.B: 1 Question No.1 is compulsory.
2. Attempt any three questions out of the remaining. questions.
3. Assume suitable data wherever necessary.

Briefly explain any four : ) - _ 20
a) Bayes therom ST Ry ‘
b) Mittag Liffler function
c) Least square estimation
d) Binomial distribution
e) Covariance

Discuss the significance of Gauss#éh distribution in engineering applications. 20
Discuss the stochastic characteﬂstics of Ponsson distnbutlon

Derive the equations of kalman ﬂlter and dnscuss how fi ltermg is dane usmg it. 10
Explain how the Extended Kalman filtering improves state estimate of a non-linear system.

ZL 2o

What is a random process? Explain how the stochastic characteristics of a random process can be 10
described byauto correlation and Power spectra! denslty
Discuss the concept of stat:onantv

cﬂlpafemteger order calqutus and fractional order calculus. 10
obtain ‘@’* fractconalorder derivative of a function f(¢) = t™ where ‘a’is a fractional number and
isan lntege‘ 2 3

20
ne dlstnbutlon k
. IeaStSquare estrmation
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¢ (1) Question No.1 is compulsory. &
(2) Answer any THREE questions from Questlon \ os‘"’2 t06.
(3) Assume suitable data if necessary.

(4) Figures to the right indicate full marks.

1 Answer the following questions :-
(a) Explain adjustable speed devices and their
(b) Explain the concept of dynamlc‘couplihgf
(c) List the methods of SIL detennmatlon
(d) Explain the process and factgry utorgatgo

strategi  for oiler.

2 (a) Explain the optlrmzatgon‘aspect épd control 10
(b) What is the needé’of "dead time ,mpqnsquqn and | IIDW 1t 1s $
handled? > : 10

(a) Discuss thek“\\ompﬁnents SIS and phases of its. 1mpl¢mentation 10
in't eiproqedure f memo and Qwer“ealculatlon of PLC 10

10

| - @B@lamthe eoncueﬁt“t;f& 4D 10
' | expl _-,QSI‘model 10

20
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E/S Er-] CCBSGQ T7522/T0645 INTRODUCTION TO NONLINEAR CONTROL THEORY. /Ny oy >
Q.P. Code :16716

(Time : 3 Hours) [Total Marks: 80]
Please check whether you have got the right question paper '
N. B.: (1) Question No. 1 is compulsory. ‘
(2) Attempt any three questions from remaining five questlons =
(3) Assume suitable data if necessary. - S i
(4) Figures to the right indicate full marks.

1. Answer the following: Sl s ' S .
(a) Derive describing function for ideal relay. AV INISES S
(b) Explain Lyapunov indirect method of stabrllty analysns
(c) Explain different singular points.
(d) Explain small gain theorem.

2. (a) Explain how describing function method can be used for stabtllty 10
analysis of nonlinear systems. s o
(b) Explain the classification of nonlinear svstems mto mmlmqm phase FEW

system and weakly mlnlmum phase system 3 3

3. (a) Discuss stability of the fo!lqwmg nonhnear system. ) 10
x1 =—-x;+ X1x2 , ?
xz__xl__xz hr' : .
Select the Lyapunoy function V(x) x1 + xz Sl
{b) Explain MIMO system Imeanzatlon bv state feedback, KAV 10

{2) Design sllding mode controller‘ for the following system 10
h Y [ , ]x(t) +[ Juct)
15) Explain the followmg terms with example Lo 10
i) contmuousiy dlfferent’lallee i) continuous
liluocally LlpSChltZ TN G1qbailv Ljpschitz
' J.heanm the followmg system at equuhbnum | 10

CE = x1(8)x3(t)
S -_" S A ' () = X1 (6) + x3(E)x,(t)
F : x3(t) 3x,(t) — 5x,(t)x,(t) + u(t)
w how descnbing functlon method can be used for stability 10
ys of nohltnqar systems* S

I HECHE 20
(b) Local and global stability
(d) Lasalle Invariance principle

ke e ke ke ok ke ok o ke ok o ok ok ok ok ok ok ok ok
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Note : 1. Question No. 1 is compulsory.

2. Attempt any three questions from remaining five quest@d;;igff

3. Assume suitable data if necessary.

Q. 1 a) Explain need and working of constant fraction dlscnnunator

b) Explain how the coincidence detection reduces‘e”ffec of nqme

c) Explain the need and working of self powamﬁncuuvn 'ateqtogs‘

10
10

10
10

10
10

20
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(3 Hours) [Total Marks 80
i Q. 1. Compulsory. Attempt any 4.
ii. Attempt any three from the remaining.
iii. Assume suitable data.
Q.1 (a) Explainthe importance of Endomorphism in an autonomous (5)
architecture.
(b) Describe the role of scheduler at any one level in autonomous controller (5)
architecture. ;
(c) Explain the functions of Job Planner in BG block. (5)
(d) Discuss various types of membership functions. (5)
(e) Define observability, stability, controllability, reachability and
detectability of the system in control system theory. (5)
Q.2 (a) Developthe PN/CPN for a Traffic signal Control System. (10)
(b) Use either a Adaline Network and train it to learn the following (10)

(1,1,-1,-1) and (-1,-1,-1,-1) belongtoclass 1
(1,1, 1,1) and (-1,-1, 1,-1) belongtoclass -1

Q.3 {a) Describe in detail the adaptive structural analogy in Al based (10)
planning system.
(b} Discuss in detail the main blocks of RCS 4. ‘ (10)

Q.4 (a) Explain with the help of flowchart the participation of SES in task planning (10)
methodology. How does it differ from the participation of PES?
{b) Design a Hebb net to implement OR function (consider bipolar inputs and (10)
targets).

Q.5 (a) Develop the Fuzzy Logic based controller for any one application. State the (10)
assumptions clearly.
(b) Implement ANDNOT function using McCulloch-Pitts neuron (use binary data (10)
representation).

Q.6 (a) Discussthe World modelling block of autonomous system. (10)
: (b) Explain the steps of GA with suitable example. Comment on the mutation (10)
rate and crossover rate,
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