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1.
What are the different types of popular adaptive schemes?  Explain briefly each of 
them.
2.
Consider the following system with two inputs and two outputs:
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Assume that proportional feedback is introduced around the second loop:



U2 = -k2y2

Determine the transfer function from u1 to y1 and determine how the steady-state 
gain depends on k2.

3.
What are the various error criteria for a model reference adaptive control system 
and how is the adjustment of system parameters carried out to satisfy them?  
Explain.

4.
Explain the generalized direct self-tuning algorithm.

5.
Consider the process:

G(s) = 
[image: image3.wmf])
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 where a is an unknown parameter.  Construct continuous and 
discrete-time indirect self-tuning algorithms.

6. Consider the model:



y(t) = a+b.t + e(t)


Assume continuous-time observation and e(t) is white noise, i.e. a random function with covariance 
[image: image4.wmf])
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.  Determine the estimate and its covariance.  Analyze the behavior of the covariance for large observation intervals.
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7.
Explain the following methods:


(i) Corbins method.  (ii) Braun’s method.

8.
Write short notes on the following:


(i) Predictive controllers.  (ii) Assymptotic stability and Lyapunov’s stability theorem.

- - -
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1.
What are the essential components of adaptive control? Explain the each component of it.

2.
The system shown in the below figure has the following characteristics:


Go(s)=
[image: image5.wmf]3
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The PI controller has the gain K = 0.15 and the reset time Ti = 1. Linearize the equations when the reference values are uc = 0.3, 1.1 and 5.1. Determine the roots of the characteristic equation in the different cases. Determine a refernce value such that the linearized equations just become unstable.

3.
Consider the system 



G(s) = G1(s) G2(s)


Where G1(s) = 
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  and  G2(s) = 
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Where a and b are unknown parameters and q and p are known. Discuss how to make a model reference Adaptive System based on the gradient approach. Let the desired model be described by Gm(s)  = 
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4.
Explain the algorithms of self-tuning Regulators.

5.
Draw the block diagram of a self-tuning regulator in an adaptive control system and explain the features of the regulator to over come the parameter variations of the process.
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6.
Consider the model



y(t) = a+b.t+e(t)
t=1, 2, 3..


Where {e(t)} is a sequence of uncorrelated N(0,1) random variables. Determine the least-squares estimate of the parameters a and b. Also determine the covariance of the estimate. Discuss the behaviour of the covariance as the number of estimates increases.

7.
Explain the following methods for design of adaptive control system:

   
a)
Kalman’s method

   
b)
Braun’s method.

8.
Write short notes on the following:

  
 a)
Pole placement of self-tuning regulators.

  
 b)
Learning on adaptive systems.
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1.
Draw the block diagram of an adaptive system.  Explain each element in the block diagram.

2. Consider the process described by the input-output relation:

C(t) = 
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Describe the Kalman’s method to obtain the dynamic characteristics of the process.

3.
Consider the process G(s) = 
[image: image10.wmf])
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 where ‘a’ is an unknown parameter.  Determine a controller that can give the closed-loop system.

Gm(s) = 
[image: image11.wmf]2

2

2

2

w

xw

w

+

+

s

s


Determine model-reference adaptive controllers based on gradient and stability theory.

4. Explain the algorithms of Minimum-variance and Moving-average controllers.

5. Consider the systems

G(s) = G1 (s) G2 (s)


Where
G1(s) = 
[image: image12.wmf]a
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G2 (s) = 
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Where a and b are unknown parameters and q and p are known.  Construct discrete-time direct and indirect self-tuning algorithms.
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6. Consider least-squares estimation at parameters b1 and b2 in 

y(t) = b1 u (t) + b2 u (t-1)

Assume that the following measurements are obtained:



_________________________



         t

   u
     y



__________________________  



         1

1000
   -



         2

1001
 2001

                                 3

1000
 2001



__________________________  

Compare numerically the solution obtained by solving the normal equations with the straight forward solution.

7. Explain the methods of Kalman’s and staffin’s in design of adaptive control.

8. Write short notes on the following:

a) Learning in adaptive systems with an example.

b) Predictive controllers.

******
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1.
Give some situations in which adaptive control may be useful.  What factors 
would you consider when judging the need for adaptive control?

2.
Consider the system in fig. P2 compute the closed-loop transfer function Gc from 
uc to y and determine the normalized relative sensitivity of Gc with respect to G, 
H, and F.  What are the consequences?







Fig.P2
3.
A process has the transfer function G(s) = 
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 where b is a time-varying parameter. The system is controlled by a proportional regulator            U(t)=k(uc(t)-y(t)).  It is desirable to choose the feedback gain so that the closed-loop system 
has the transfer function G(s) =
[image: image15.wmf]1
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. Design a model-reference adaptive 
system that gives the desired result.

4.
Draw the block diagram of a self-tuning regulator.  Explain  about each block of 
it.

5.a)
Describe the salient features in the design of a self tuning pole assignment 
controller, which continuously updates the coefficients of the controller.

   b)
Explain the sequence of steps followed in the self-tuning cycle.

6.a)
Consider the function:


V(X) = XTAX + bTX + C.


Where X and b are column vectors, A a matrix and C a scalar.  Show that the 
gradient of function V with respect to X is given by gradXV = (A+AT)X + b.

b) Explain the principle of least squares parameter estimation.
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7.
Explain the following methods in computer controlled adaptive control:



a) Merrians method.  b) Mishkin method.

8.
Write short notes on the following:



(a) Learning in adaptive systems. (b) Staffin’s method.  (c) Merrians methods.
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