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Experimental Adaptive Fuzzy Sliding Mode Control of an Inverted Pendului

Sung-Tae Kim. Hae-Min. Park. Young-Tae, Kim
Dong-Guk University

Abstract - This paper proposes the control
problem of an inverted pendulum system based
on adaptive fuzzy sliding mode. The universal
approximating capability, learning ability,
adaptation capability and disturbance rejection
are collected in one control strategy. The
proposed scheme does not require an accurate
dynamic model and the joint acceleration
measurement, yet it guarantees asymptotic
trajectory tracking. Experimental results
perform with an inverted pendulum to show the
effectiveness of the approach.
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** Parameters of the pendulum-cart set-up

- Track limits : 20.5m

- Gravity © 9.81 m/s®

- Distance between mass center and axis of ratation : 0

- Mass of cart : 1.12 kg

- Magnitude of control force : 17.0 N

- Moment of inertia of system : 0.0136 kgm®

- Friction coefficient of pole rotation( ¢,) : neglig

- Friction coefficient of cart(x.) : 0.05Ns/m
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Fig. 1. The inverted-pendulum system
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Fig. 2. Inverted pendulum system with an adaptive fuzzy sliding mode ¢
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Fig. 3. Experimental result of the cart position
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Fig. 4. Experimental result of the pendulum angle
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