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선형상태변수방정식
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예제 3-27

1 2

1 2

1 21 2

1 2

1

1 0, 0, 0

1

2 0, 0, 0

2
1

0, 0, 01 0, 0, 0

2

2 0, 0, 0

0,

1,

cos ,

0

x x u

x x u

x x ux x u

x x u

f

x

f

x

f g g
x

x L L

f

x

  

  

    

  












   








1 2

1 2

1

0, 0, 0

2

2

0, 0, 0

0,

1

x x u

x x u

f

u

f

u ML

  

  













12

예제
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Magnetic Levitation System
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Dynamic Equation

2

2

0

0

0.15

( )

i
mx mg k

x

i u I

v x X

 

 

 

:  ball mass

: gravitational acceleration

: sensor gain

m

g



:  ball position from the magnet

: input current for magnet

: sensor output

: voltage input for the current amplifier

x

i

v

u

2

0

2

0

mgX
k

I




15

State Equation
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Lyapunov Linearization
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Linearization
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Parameters
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Lead Compensator
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Lead Compensator
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Lead Compensator
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Lead Compensator
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Feedback Linearization
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Feedback Linearization
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Feedback Linearization
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