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Problem 1 (30 points):

The

space station attitude control dynamics has the plant

transfer function given by G(s). Design a digital controller to

have

desired closed loop natural frequency around 0.3 rad/sec and

damping ratio of 0.7 using emulation.

Assume that the supplied Continuous controller is D(s) and the
sampling frequency is 6 rad/sec.
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Design D* (z) using Zero Pole Matching discretization. o, 32Y EliﬁL%>
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Is your derived routine implementable? Justify, if not
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Problem 2 (35 points):

The discrete equivalent linear time invariant state model of a
second order system is given by the following:

X(k+1l) = A X(k) + B U(k)
Y(k) = C X(k)
The matrices are:
0 1 -
A = 17 B> = [0 1 ; C = {2 0]

4\~ a) What are the poles of the system in the z-plane? -‘7_.55"' 3¢
—+ \®Db) Is the given system fully observable? Justify. ye, R bl 5
" 16§ ¢) Design a predictor estimator to have desired poles in the

Z-plane located at 0. (Supply needed gain vector) .Lr; [+.S o_]
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Problem 3 (35 points):

The discrete equivalent (T is 0.1 sec) linear time invariant

state model of a continuous second order system is given by the
following:

X(k+1l) = X(k) + B U(k)
Y(k) = C X(k)
The matrices are:
1 -1 -
A = B =11 ; C = [1 2
0 1

The desired given reference state vector is given by Xd(k)
different from zero and corresponds to a given command input
signal Uc(k). Define the state error by e(k)= X(k)=Xd (k) . —
4+ ¢ a) Is the given system fully controllable? Justifyye» & %ﬁ‘
b) Design a feedback gain matrix G such that U(k)=Uc(k) -
415 Ge(k) will force the closed loop system error to go to
zero with desired poles in the Z-plane located at 0.4 and
0.6. G =[~e.25¢, (.24]
c) What are the obtained transient step response
'\'ﬁi specifications of the closed loop system in the

continuous domain? oS- 8. (2)= ~-q.16 :):; 2 = ONF
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