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Experimental Studies on Decentralized Neural Networks
Using Reference Compensation Technique For Controlling
2-DOF Inverted Pendulum Based on Velocity Estimation.

et

xél_ili_ﬂ N &

< =

(Hyun-Taek Cho and Seul Jung)

re o

341

__'.L

Abstract : In this paper, the decentralized neural network control of the reference compensation technique is proposed to control a 2-
DOF inverted pendulum on an x-y plane. The cart with the 2-DOF inverted pendulum moves on the x-y plane and the 2-DOF
inverted pendulum rotates freely on the x-y axis. Since the 2-DOF inverted pendulum is divided into two 1-DOF inverted pendulums,
the decentralized neural network control is applied not only to balance the angle of pendulum, but also to control the position
tracking of the cart. Especially, a circular trajectory tracking is tested for position tracking control of the cart while maintaining the
angle of the pendulum. Experimental results show that position control of the inverted pendulum system is successful.

Keywords : neural network, inverted pendulum, SIMO system,
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Angular velocity of pendulum : Fast velocity for LPP filter and LSF18 filter
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Angular velocity of pendulum : Low velocity for LPP filter and LSF18 filter
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Pasition of cart : Third circutar trajectory
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Fig. 21. Circular trajectory tracking of third circle.
Position of cart : Circular trajectory
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Fig. 22. Position tracking of the cart. (a) x axis, (b) y axis.
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Table 2. Gains for circular trajectory tracking experiments.
Gain X axis Y axis
kp -55 6.0
Pendulum k J -1.3 1.3
kl_ 0.002 -0.002
k,, -15 -1.6
Cart k 4 -13 -14
k, 005 -0.05
n 0.0015 0.0015
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x 107 Angle of pendulum : Clrcular trajectory
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Fig. 23. Angle of the pendulum. (a) x axis, (b) y axis.

Controt output : Circular trajectory
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Fig. 24. PWM output. (a) x axis, (b) y axis.
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Table 3. RMSE error of the cart and the inverted pendulum.

First Second Third
RMSE Circle Circle Circle
Distance 10.9137 6.3200 4,489
(mm)
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