
Problem in Observer Design: Second Order System Observer Design
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Ackermann’s formula can be employed to place the roots of 
the observer characteristic equation at the desired location.

[ ]

[ ] 







=
























==









=








=









=








+








+








=

====
++

++++=

=

++++=

−

−
−

−
−

−

59
22

 
1
0

 
1/3    2/3-
0          1

 
177    22-
66     133

1   0 .. 0)(

1/3      2/3-
0         1   

  
3  2
0  1

 example previous  theFrom

 177   22-
66    133

1  0
0  1

 100
4    1-
3    2  

 16
 4   1-

3   2  
)( Compute

100  16  therefore;10;8.0
2 :example previous heConsider t

...)(

1 ... 0 )(

...)(

1
o

1-
o

2
21

22
1

1
1

 1
1

1
1

T

n

nn

nn
nn

T
o

nn
nn

p

p

p

p

p

PAL

PP

A

IAAAA

PAL

o

ββωξ
ωλξωλ

βββ

βλβλβλλ



Problem on Pole Placement
Consider the following system which uses the state feedback control u = -Kx
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Problem on State Observer
Consider the system given. Use the observed state feedback and design a full-order 

state observer assuming the desired poles of the observer matrix as s1, 2 = -10
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