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Modelling and Simulation of an inverted Pendulum

Tomoyuki MATSUZAKA
Abstract

This paper presents the modelling and control of an inverted
pendulum. First,dynamical equations of an inverted pendulum and
then state space equations are derived. Second,a parameter estimation
method of system is proposed. Using these parameters, the controller
based on eigen value assignment is described. Finally, simulation
and experimantal results are compared. Although some disagreement
due to mechanical friction was observed, both results almost agreed.
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Fig.1 Inverted pendulum
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Fig.2 Forces acting on a moving car and a pendulum
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Fig.3 Servomechanism
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Table 1 Parameters of inverted pendulum

% R A A A
FFOHEE 0.07 [kel
RFORX 0.2 [m]
EFOEHEE—4 Vb 0.831x10—3 [kgm']
T OEBED ¢ 0.049 [kgm'/s]

(L EFIE K, 50
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Table 2 Gains obtained from eigen value assignment

r—2] e 7l ®
1 A1, A2=—2%2j kl= 3.20 k2=22.63
A3, As=—4%] k3= 5.88 k4= 3.57
9 A1, A2=—4%5] k1=12.55 k2=35.67
A3, A4=—3%2j k3=11.05 k4= 5.41
3 Ay, A2=—5%5j k1=62.41 k2=81.98
A3, A.=—7=%2j k3=31.59 k4=13.29
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Table 3 Experimenntal results
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Fig.6 Experimental results
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