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Abstract

Our study of rider’s postulator stability and tracking control on a unicycle began from the observation
of a human riding. The system including unicycle and human operating his unicycle is a fuzzy intelligent
biomechanical model on basis of instinct and intuition search mechanisms. We proposed a robotic unicycle
with one wheel and one body as a basic mode and derived equation of motion to this model. Qur works
is in making out fuzzy look—up table to control robotic unicycle. Fuzzy look-up tables were determined for
straight line and curve under reasonable inference emulating human’s instinct and intuition riding a
unicycle. Simulation results show that postulator stability and tracking control on both straight line and
curve were successful by using proposed each fuzzy look-up table.

Key Words : robotic unicycle, postulator stability, tracking control, fuzzy intelligent biomechanical model,
instinct and intuition search mechanism, fuzzy look-up table.
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(a) Human-machine unicycle system.
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(c) Simplified unicycle model.

Fig.l Various unicycle models.
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Fig.2 Space modes of linear and curvilinear path.
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Table.l Initial conditions for computer simulation.

state variable initial value
wheel angular velocity 0 degree/sec'
angular acceleration 0 degree/sec’
angle 10 degree
pitch | angular velocity 0 degree/sec
angular acceleration 0 degree/sec’
angle 10 degree
roll | angular velocity 0 degree/sec
angular acceleration 0 degree/sec”
angle -10 degree
yaw | angular velocity 0 degree/sec
angular acceleration 0 degree/sec’
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Fig.3 Simulation result for tracking of linear path.
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Fig.4 Simulation result for tracking
of curvilinear path.
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