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Neuro-fuzzy Control for Balancing a Two-wheel Mobile Robot
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lDepanment of Mechatronics Engineering, Chungnam National University

Abstract: This paper presents the neuro-fuzzy control method for balancing a two-wheel mobile robot. A two-wheel mobile
robot is built for the experimental studies. On-line learning algorithm based on the back-propagation(BP) method is derived for
the Takagi-Sugeno(T-S) neuro-fuzzy controller. The modified error is proposed to learn the B-P algorithm for the balancing
control of a two-wheel mobile robot. The T-S controller is implemented on a DSP chip. Experimental studies of the balancing
control performance are conducted. Balancing control performances with disturbance are also conducted and results are evaluated.
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Fig. 1. Concept of a two-wheel robot.
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Fig. 2. Takagi-Sugeno adaptive neuro-fuzzy inference system.
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Fig. 4. Two-wheel mobile robot system.
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Table 1. Mean values and dispersion of membership functions.

Values
Negative mean -1.0
Zero mean 0.0
Positive mean 1.0
Standard deviation 0.34
E 2. A AE e
Table 2. Error normalization ranges.
Errors Min Max
Angle error -5.0 degree 5.0 degree
Angular error velocity | -10.0 degree/sec | 10.0 degree/sec
Position error -02 m 0.2 m
Position error velocity -0.2 m/sec 0.2 m/sec

Gl W T m™
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3t
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Table 3. Initialized consequence parameters.

Robot Angular velocity

43

Values Values
Ap -150.0 Pp -60.0
A q -8.0 Pq -144.0
Ar 0 Pr -4.0
E 4 wE=E-IA sFE.
Table 4. Learning rates for neuro-fuzzy network.
Learning rate Position
7, -0.3
My -0.1
7, -0.8
7, -0.000001
A -0.000001
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Table 5. RMS values of errors.

PID NF
00 Angle 0.5966 0.5666
® [ Position 1.0022 0.9397
Angle 1.1142 0.9730
200g T sition 1.7094 1.5898
Angle 1.4201 13901
302 M position 2.259% 2.0213
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