
Review: Controller Design

in Frequency Domain
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Frequency Response
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Frequency Response and Poles

( ) ( )

2

22 2

1
( )

2 / 2 / 1

n

n n n n

G s
s s s s

w

zw w w z w
= =
+ + + +

( ) ( )
2

( )

1

/ 2 / 1n n

G s

s sw z w
=

+ +



Pole Locations
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Bode Plot
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Bode Plot
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Bode Plot

( )( )

( )( )( )

( ) ( )

( ) ( ) ( )

0

1 2

0

1 2

1 1
( )

1 1

1 1

1 1

a b

m

a b

m

j j
G j K

j j j

K j j

j j j

wt wt
w

w wt wt

wt wt

w wt wt

å õ+ +
Ï =Ïæ ö

æ ö+ +ç ÷

=Ï +Ï + +Ï + +

-Ï -Ï + -Ï + -



Bode Plot
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Example
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Stability Margin

ÁGain Margin

ÁPhase Margin
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Control System

Continuous-time controller



PD Controller

( )( ) 1 dD s K T s= +



Example

1
( )

( 1)
G s

s s
=

+

0
lim

( 1)
v

s

K
K s K

s s
= =

+

1 1
ss

v

e
K K
= =

( ) 100(1 0.1 )D s s= +



Example



Example



Lead Compensator
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Lead Compensator
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Lead Compensator


