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D(s) --- Disturbance to the plant

N(s) --- Noise to the measurement feedback
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(ii) Find the steady-state response to unit ramp input D(S):

Vss = limy(t) =7 (5 minutes)
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(ii) Find the steady-state response to unit ramp input D(S):
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(iii) Comment on the ability in disturbance rejection of
the PI+D controller (5 minutes)
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(ii) Find the steady-state response to unit ramp input D(S):

Vss = hm)’(t) =7
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Solution: ' ' :
Yss = lim y(¢) = lim s¥(s) = K,

(iii) Comment on the ability in disturbance rejection of
the PI+D controller

Comments:
* It cannot completely attenuate disturbance
* It can reduce the disturbance effect by large P-gain K,
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(ii) Find the steady-state response to unit step input N(t):

Vss = limy(t) =7 (5 minutes)
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(ii) Find the steady-state response to unit step input N(t):
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(iii) Comment on the ability in noise rejection (filtering) of
the P1+D controller (5 minutes)
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(ii) Find the steady-state response to unit step input N(t):
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(iii) Comment on the ability in noise rejection (filtering) of
the PI+D controller

Comments:

PI+D controller has no effect on step noise input
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(ii) Find the steady-state response to unit ramp input N(t):

Vss = limy(t) =7 (5 minutes)
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(ii) Find the steady-state response to unit ramp input N(t):

Vss = hm}’(t) =7
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(iii) Comment on the ability in disturbance rejection of
the 1+PD controller (5 minutes)
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(ii) Find the steady-state response to unit ramp input N(t):

Vss = hm}’(t) =7
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. | T.
Solution: Vo = }L%Y(t) — K_l

p
(iii) Comment on the ability in disturbance rejection of
the 1+PD controller

Comments:
* It cannot completely attenuate disturbance
* It can reduce the disturbance effect by large P-gain K,

* |tis better than PI+D controller (input is unit ramp)
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(ii) Find the steady-state response to unit step input N(t):

YVss = lim y(t) =7 (5 minutes)
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(ii) Find the steady-state response to unit step input N(t):
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(iii) Comment on the ability in noise rejection of
the |+PD controller (5 minutes)
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(ii) Find the steady-state response to unit step input N(t):

Vss = hm)’(t) =7
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(iii) Comment on the ability in noise rejection of
the 1+PD controller

Comments:
* It has no effect on step noise input
 |tissimilar to the PI+D controller
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