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IV-B.Tech. I-Semester Supplementary Examinations November, 2003

ADAPTIVE CONTROL SYSTEMS

 (Electronics and Control Engineering)
Time: 3 Hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

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)  =
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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) =
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 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.
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Given


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


x   = position of the control rod:
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 = 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) = 
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 G(q-1) ((k) where 
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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)  =  
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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 
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 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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