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1.
Draw the block diagram and explain the working of a typical adaptive control system.

2.
Describe with the help of a block diagram a deadaptive adaptive system, the functioning of a human controller with transfer function



G(s) = (as + b + c/s)e-sT 

3.
Consider the adaptive second order system given in the figure.
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a)
Sketch the pole-zero diagram on the s-plane for (i)
Kx Kp = 1 
 (ii) Kx Kp < 1
(iii)  Kx Kp > 1

b)
Also sketch the energy density spectrum for the above settings.

4.
Consider the time varying process g(t), given is an input r(t), through a sampler and ZOH, with a sampling time of T seconds. Describe the  Kalman’s method to determine the dynamic characters of the process.

5.
Consider the process with transfer function 
[image: image2.wmf])
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. Describe the analog computer simulation to solve for the gain constant K , by avoiding differentiation.
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6.
Consider the system 
A(q-1) Y (k)
= B(q-1)  V(k) 
with y(0) =1 and 

A(q-1) = 1 + 2q-1 + q-2  

B(q-1) = 2 + q-1 + 0.5q-2   It is describe to track the output of the reference model
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 with Ym(0) = 2. The dynamics during the regulation are characterized by the assymptotically stable polynomial                     
[image: image4.wmf])
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 = 1+0.5 q-1 . Determine the model control reference law which achieves the control objection in the case of known parameters of A (q-1) and B (q-1).

7.
Draw the block diagram of computer implementation of adaptive control system which employs Braun’s method for identification and activations.

8.
Write short notes on:   
   a)
Model Referance control
(b)
Self Fusing regulators 
   c) 
Hyperstability Design
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1.a)
Describe the essential components of adaptive control.

   b)
With the help of a block diagram explain adaptive control with direct actuation.

2.
Consider the linear process described by the input – output relation


C (t)

[image: image5.wmf]t

t

t

d

t

g

m

t

)

(

)

(

-

ò

¥



When
c(t) is the output



m(t) is the input and 



g(t) is the process dynamics. 


Consider the disturbance test signal which is a low level white noise and the cross correlation function 
[image: image6.wmf]j

mc(
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) between m(t) and c(t). Draw the block diagram for the mechanization of identification with cross correlation.
3.
Draw the block diagram of a model reference adaptive system and explain the adjustment of system parameters to satisfy the selected error criteria. 

4.
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In the block diagram given, the process has the transfer function


G (s)
= 
[image: image9.wmf])
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 and the compensation has the transfer function  
Gc
[image: image10.wmf] (s)
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 the qradrative factor in G(s) is due to the dominant Pole-pair of the system. Describe the staffin’s method for the design of the adjustable compensation network Gc(s). Draw the block diagram of the adaptive control system suggested by staffin.

5.
Describe the method proposed by Mishkim and Haddad for the design of adaptive control system employing combination of impulses, step functions and ramp functions.
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6.
Consider a SISO descrate time system


X (k+1)
=
A ( (k)   +  Bv(k)


Y(k)

=
c ( (k)    +  Dv(k)
a) Derive the pulse transfer function  G(z).
b) Define hyper stability.
c) State the necessary and sufficient conditions for the above system, with 
non-lineral time variant feed back to be asymptotically hyper stable

7.
Consider a first order system 
y(k) + ay(k-1)

=   bv(k-1)  +w(k) + cw (k-1). 
Determine the adaptive minimum variance control law when a,b,c are unknown. The control objective is regulation of a sequence ym(k), stored in the memory.
8.
Write short notes on.


a)
Lyapunov design of adaptive controller


b)
Learning in adaptive control systems.


c)
Pole – placement in self fusing regulations.
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1.a)
Explain learning in adaptive systems.
   b)
Draw the block diagram of a general adaptive system and explain the functions of  identifier, signal identification, the decision computer implementations and controller.

2.a)
The output of a linear processor is given by C(t)  =
[image: image12.wmf]dx
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 where m(t) is the input and g(t) = 0 for t<0 
The cross correlation between C (t) and m (t)is given by 
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 Draw the block diagram for the mechanization of identification with cross correlation. Assume white noix.

   b)
Describe the method of experimental identification of the process g(t) using 
cross- correlation.

3.
Consider a first order process with transfer function  G​p(s) =
[image: image16.wmf])

(

)

(

s

R

s

C

a

s

K

=

+

 Describe the Corbins analog computer solution for the gain constant K , given by
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4.a)
Draw the block diagram and explain the adaptive control system as suggested by Staffin.
    b)
A nuclear reactor control system is shown in the figure.

[image: image18.png]x__ [Cenwol] 2 Reactor]
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Given

nd = desired neutron level ; n = actval neutron level.


x   = position of the control rod:
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[image: image19.wmf]r

 = reactivity and Ga = Ka ; Gc = Kc: and GR =
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Redraw the above block diagram employing adaptive control employing a computer to compute the gain Km = Ka KC KR     to give a good dynamic performance.
5.
Consider a system describe by 

Y(k) = 
[image: image21.wmf]0
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 G(q-1) ((k) where 
[image: image22.wmf]0
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 is an unknown parameter and G(q-1) is a known rational function of q-1. The reference model is given by Ym (k)  =  
[image: image23.wmf]m
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 G(q-1) w(k). Where 
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 is a known parameter. The controller is of the form 
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 Find the adaptation mechanism for the feed forward gain 
[image: image26.wmf]q

 using MIT rule. 

6.
Consider the first order system y(k+1) = a y(k) + u(k) when ‘a’ is an open loop pole . Describe Lyapunav’s design to find the control law and adaptive law in order that the pole of  ‘a’ is moved to a new desirable position “am”.
7.a)
Draw the block diagram of a self fusing regulator and explain the function of the various blocks. 

   b)
Distinguish between explicit and implicit STR
8.
Write short notes on

   a)
Minimum Variance Control

   b)
Types of adaptivity 

   c)
Pole- placement STR.
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1.
With the help of a block diagram, describe a typical adaptive control system. Explain the role of non – linear controller and generation of error signal from the model in the system.
2.a)
Define white noix and describe if mathematically.
   b)
State the properties of the auto correlation function (xx(
[image: image27.wmf]t

)

   c)
Describe identification in the presence of input r(t) using cross – correlation.

3.
The impulse response of a system, whose transfer function is 
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 the  figure of merit is F.M  = A+ - KA – where A+ and A –  are the + ve and –ve areas of the response. Derive an expression for the FM  of the system.
4.
Consider the compensated system in the block diagram given
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Let the dominant pole pair of the process be given by the roots of                           (s2 + 2
[image: image32.wmf]x

 wns + wn2) and let the compensator zeros be located at the roots of 

(s2 + 2
[image: image33.wmf]x

4 w1s + w12). also given that (1( (  and w1( wn. sketch the typical frequency response of the process using Staffins method. Show that the zero frequency gain is 
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 C(w1) and R(w1) are Fourier transform of C and R respectively and w1 < wm.
5.
The input – output relation of a SISO system is given by 


A(q-1) y(k)  = B(q-1) +u (k)  

Where 
A(q-1) = 1 +a1 q-1 +a2 q-2 +..ankq-nk   


B(q-1) = b0 +b1 q-1 +b2 q-2 +..bns q-ns

A(q-1) is monic A(q-1) and B(q-1) are relatively prime. Write the algorithm for the pole placement control for the case of known parameters
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6.
Consider a system described by  
[image: image35.wmf](
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 and a reference model given by  
[image: image36.wmf])
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 Describe the step by step procedure for the explicit adaptive pole – placement (algorithm) for the case of unknown parameters.
7.a)
Draw the block diagram of a M R A C  C (Model Reference Adaptive Control) and describe its working.
   b)
Define hyper stability and describe the hyper stability design.

8.
Write short notes on :
   a)
Essential components of adaptive control 

   b)
Marx system

   c)
M I T rule.
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