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Two-wheel Balancing Mobile Robot

( Fuzzy PD+I Control Method for Two-wheel Balancing Mobile Robot )
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Abstract

A two-wheel balancing vehicle, which helps people moving freely and fast, and is applied from inverted pendulum
system, has been widely researched and developed, and some products are came into a market in actuality. Until now, the
two-wheel balancing vehicles developed have chosen the general PID control method. In this paper, we propose a new
control method to improve a control capacity for a two-wheeled balancing vehicle for human transportation. The proposed
method is the fuzzy PD+I control that is one of the improved PID control, and it contains a 2input-loutput fuzzy system.
This fuzzy system processes signals from proportional and derivative controller, and the fuzzy output signal generates the
final output by summing up integral signal. The non-linearity of the fuzzy system makes an optimal output control signal
by changing weight of the proportional signal and the derivative signal in process of time. We have simulated the fuzzy
PD-T control system and experimented by implementing the two-wheel balancing mobile robot to verify the advantages of
the proposed fuzzy PD+I control method in comparison with general PID control. As the results of simulation and
experimentation, the proposed fuzzy PD+l control method has better control performance than general PID in this system
and improves it.
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. Two—wheel Balancing Mobile Robot
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Fig. 2. Two-wheel balancing mobile robot.
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Fig. 3. The Dynamic relations of the system.
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Fig. 4. The forces in both wheels.
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Table 1. Fuzzy rule base of implemented system.
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Fig. 11. Step response of fuzzy PD+l and general PID
controller.
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