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Balancing Control of a Single-wheel Mobile Robot by
Compensation of a Fuzzified Balancing Angle
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Abstract

In this paper, a fuzzy control method is used for balancing a single-wheel robot. A single-wheel robot controlled by the PD
control method becomes easily unstable since the flywheel tends to lean against one direction. In the previous research, we
have used the gain scheduling method. To remedy this problem, in this paper, a fuzzy compensation technique is proposed
to compensate for the balancing angle. The fuzzy control method compensates offset values at the balancing angle to
prevent the gimbal from falling against one direction. Experimental studies of the balancing control performance of a
single-wheel mobile robot validate the proposed control method.
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Table 1. Hardware specification of GYROBO

Gyrobo Specifications Value
Microprocessor TMS320F2812
SamplingTime (Hz) 50Hz
Mass (Kg) 11.2
Diameter (m) 0.45
Width (m) 0.15
Flywheel Specifications Value
Mass (Kg) 2.1
Diameter (m) 0.15
Width (m) 0.017
Speed (rpm) 5,700
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I 2. Fuzzy rule ~20
Table 2. Fuzzy rule N N . . .
Position | NB|NM|NS|ZO | PS |PM| PB I . TS T . ]
Offset | NgINM| NS [zO | PS [PM| PB _ /
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Fig. 13. Tilting angle of the gimbal system
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