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The Kone's method was used to deal with mechanical systems subjected to nonholonomic
constraints. System order reduction could be achieved by imposing the nonholonomic constraints to
the dynamical equations. Consequently, the computation burden was also reduced. We analyzed the
motion of a one-wheeled robot, which stabilizes and steers itself by using an internal gyroscope.
This class of mobile robot can be used in outdoor environment under various climates because of its
weatherproof advantage. The robot modeling can be divided into two steps. First, we demonstrate
dynamic model formulation of a rolling disk while rolling without slipping on horizontal plane.
Then, the rolling disk model has been extended to a one-wheeled robot. The one-wheeled robot is
an underactuated system which its controller must handle both stabilizing and moving along the
desired paths. Kanayama and Fahroo's steering function are adopted into this work. This method
can be used with straight line paths, circular paths, and the combination of the two paths. The
advantage of this method is that it is independent of the robot structure and controller. Simulation
results showed that path following scheme using nonlinear controller has better performance than

linear controller.





