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Digital Control Systerns
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Question 1

Pole-placement techniques require that a system be completely controllable and observable to

in order to allow the arbitrary placement of closed-loop poles. For a system represented by
the following equations

X, = X,

X = X,

X, ==X —2x,=3x;+u
Y =apX +asx;

Where a; and @; are constants.

A) Determine whether this system is controllable

{10 marks]
5(s+100
Y(s)=— ( )_R(s).
s +60s+500
B) if @; =1, determine the condition on @; for this system to be observable. [15 marks]
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Question 2

In design of state variable feedback systems the full-state control law plus the observer make
up a compensator. Using the requirements stated below, determine

A) the state-feedback matrix K, and {13 marks]
B) the observer gain matrix .  for a system represented by {12 marks]

=5 -2 |0
X = X+ u
2 0 1

yz[O l]x

For full state-feedback : settling time =1 second and = 0. 93
For the observer : dominant roots are at s = -3 + j3
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Question 3

Consider a system as shown below in Figure 3

RE) + 1 10?
— ‘U

v&)

For this system

A) Draw Bode diagrams [14 marks ]
B) Determine the phase margin using the Bode diagrams [2 marks ]
C) If the desired phase margin is 40° design a compensator to achieve this requirement.

[9 marks ]
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Question 4

Consider the computer-computer-compensated system shown in Figure 4 when T = 1 second.

Zero

oot

P S > Y®)
G, )
Figure 4
K z—-0.3678

§)=—o- D(z)=2—=

a s(s+1) zZ+a

. Y(z) 1

Select the parameters K and @ so that the transfer function 7'(z) = =~

R(z) =z

(25 marks ]
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