| Automation Programming

Nonlinear System

Magnetic Levitation
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Magnetic Levitation System
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Dynamic Equation
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. |
mx=mg—kF m: ball mass
i —0.15u + | g. gravitational acceleration
= 0. ) |
v=p(x=X,) ¥ Sensor gain
X : ball position from the magnet
. mgX 2
I. Input current for magnet k = 0
2
V. sensor output 5

u: voltage input for the current amplifier




State Equation

X =V
X, =V =yX

X

ST |
bt TSR,




Lyapunov Linearization

X, =0,x,=0,u=0

A3
oA [
AX, AX,

X, OX, |x,=0,Xx,=0,u=0
0 1

K 015u+ 122+ X,)* 0
m y

0,x, =0,u




Linearization
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Parameters

y=1000/3 V/m
g =9.8 m/sec’
|, =0.817 A

X, =23/1000 m
m = 21/1000 Kg
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Feedback Linearization
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Feedback Linearization
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Feedback Linearization
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