
Problem in Observer Design: Second Order System Observer Design

[ ]

[ ]

second 0.5 of  timesettlingfor  10 0.8,  select can  We
2 :equation sticcharacteri   theSuppose

e)(Observabl 3     ;
3   2
0   1

matrix  ity Observabil

0   1 and   
4     1-
3     2  

error. estimation  theofstability   theguarantee ity toobservabil system Check the
observer.order -reducednot  states)  theall of (estimatesobserver  full the

follow  will We. state second  theof estimate provide will
observer The .   state  theobserveonly can   weproblem In this

0    1y       
1
0

  
4     1-
3     2  

22

o0

2

1

.

==
++

=







=








=

=







=

=

=







+








=

n

nn ωλξωλ

x
xy

u

ωξ
desired

P
CA
C

P

CA

xxx



    )ˆ-( 
 59

22
   

1
0

  ˆ 
4   1-
3   2  

ˆ

59
22

   

100  1)( 3 2)-4(-     and        166-
equation actual and desired both thein  tscoefficien  theEquating

)1(3)2(4)6())(-(Det 

sticcharacteri   theCompute

1
.

2

1

211

211
2

xyu

L
L

LLL

LLL









+








+








=









=








=

=++=

++−−−+=

xx

L

LC-AI

actual

λλλ

x̂ xCˆˆ −= yy

C

+

-

yu

yu ˆˆˆ
.

LBxAx ++=



Ackermann’s formula can be employed to place the roots of 
the observer characteristic equation at the desired location.
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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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