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Design of Fuzzy Controller for Two Wheeled Inverted Pendulum Robot Using
Neural Network

Gun-oo Jung* - Tae-hee An* - Young-kiu Choi**
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ABSTRACT

In this paper, a controller for two wheeled inverted pendulum robot is designed to have more stable balancing capability than conventional
controller. Fuzzy control structure is chosen for the two wheeled inverted pendulum robot, and fuzzy membership function factors for the
controller are obtained for specified 3 users’ weights using trial-and-error method. Next a neural network is employed to generate fuzzy
membership function factors for more stable control performance when the user’s weight is arbitrarily selected. Through the simulation study
we find that the designed fuzzy controller using the neural network is superior to the conventional fuzzy controller.
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Fig. 1 Two-wheeled inverted pendulum type vehicle
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Table. 1 Parameters of two-wheeled inverted
pendulum robot

Name Value

Mass of motor & wheel 1kg

Mass of body 3kg

Height of center of Mass 022m

Inertia of body 0.1 kg*m"2

Inertia of Wheel 0.01 kg*m"2

2. ZF njetn e
Table. 2 Parameters of Motor

Name Value
Coil 282 ohm
Resistance
Torque
Constant 5.88 kgf.cm/A
Voltage
X V,
Constant 56.15 mV/rpm
Gear raito 1:50
Distance between 022 m
two wheels
Radius of Wheel 0.06 m
Friction Coefficient of
*;
Wheel axis 17747 N¥mjtpm
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Fig. 3 Parameters of two—wheeled inverted
pendulum robot
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Table. 3 Fuzzy rule table
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