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Abstract

In order to program computer simulations for a running motorcycle it is necessary to create a
model of the motorcycle body plant and also a model for the rider's operational actions. In this
research project we developed a motorcycle rider operation model using genetic algorithms to
replace the operational actions of the rider and make the motorcycle follow a specified course.
We created the motorcycle body model using the SimMechanics, mechanical modeling tool of
the MATLAB software. This model is made to represent a scooter and consists of seven rigid
bodies and 12 degrees of freedom. The rider operation model adopts a control method in which
the machine roll angle is kept coinciding with the target roll angle, which is calculated so as
to reach the prescribed course point at the forward reference length. Furthermore, the gain
parameters used in the control method were optimized by genetic algorithms used in performing
simulations at set velocities and roll angles. The running simulations using this rider operation
model were performed over a velocity range of 1-15m/s and were successful in having the
machine run the designated course with good stability. Furthermore, a good level of agreement

was achieved between the results of actual test runs and the simulation runs.
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