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d POLE PLACEMENT USING FEEDBACK

Move the closed-loop poles and improve the system performance:
fast transient response, percent overshoot, oscillation frequency

d DISTURBANCE REJECTION

Reduce the effects of disturbances on the output: wind gusts in aircraft control systems

(] Steady-State Error

Select a suitable compensator to obtain good steady-state tracking by studying the steady-state error
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d POLE PLACEMENT USING FEEDBACK

Example 1- An open-loop plant has transfer function
G(s) = — 1 W0 el —>Y(t)
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We want to select the gains to obtain the performance specifications:
closed-loop POV of 4% and settling time of 2 sec.
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d DISTURBANCE REJECTION

d(t)

—» G,(s) > » Gy(s) —*
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To reduce the effect of the disturbance d(t) on the output y(t) and also produce a
desirable transfer from the control to y(t), we %Z»twéamg, . /Qué
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Example 2- Compensator Design Example

a. Open-Loop System.

The plant is an aircraft with lightly damped modes given by
s

(s+0.1)% +1
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G, (s) =

and the actuator 1s a motor that 1s modeled as
J

1
G (s) =
() s+ 20

b. Performance Specifications.
—/

Design a 2-DOF regulator so that, in closed loop: S
= 0.\ S
1. The disturbance dies away in approximately 0.5 second.
2. The transfer function from r(t) to y(t) has a damping ratio of { = 1/v2 and a natural frequency of w,, =

V2 sec. These figures give a response that many pilots like, in terms of a good compromise between
overshoot and speed of response.
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2. The transfer function from r(t) to y(t) has a damping ratio of { = 1/ \/Z and a natural frequency of w, = V2 sec.

These figures give a response that many pilots like, in terms of a good compromise between overshoot and speed of
response.
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] Steady-State Error

Feedback can improve the tracking capabilities of a plant by making the steady-state
error smaller.
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Example 3- Steady-State Error Analysis

d(t)
r (t)/ e (t) ‘ y (t) & M)
= K(s) G(s) >

In this closed-loop system, the plant is

Gls) = —
s+1

and the controller is the integral compensator
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with k; the integral gain.
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a. Find the Steady-State Error in Response to a Unit Step Disturbance d(t)
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b. Find the Steady-State Error in Response to a Unit Step Command r(z)
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d. Find the Output y(2) if r()) =€ 'u_ (), d(&) = e*'u, (0)
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