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Development of a Simplified Method for Measuring and Analyzing Motorcycle
Dynamics
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Abstract

When analyzing the vehicle motion of a two-wheeled vehicle, there are general methods of directly measuring and
analyzing necessary information available. But, it often requires man-hours to mount sensors on the vehicle. Therefore,
we have created a method that indirectly enables the motion analysis of “driving, stopping, and turning” from the
minimum necessary information without the need for spending man-hours on the measurement itself. Using a small
GPS data logger that can be easily mounted on a vehicle, the position and velocity, which are the basics of object
motion, can be measured, and the longitudinal and lateral acceleration can be estimated. Using the basic theory of
vehicle dynamics, the relationship between the longitudinal and lateral acceleration, the force generated from the
tyres, the suspension expansion/compression, and the rider operation level is formulated. As an example, this method
was used for riding education. The oval course, which is easy to drive, was engineered. The rider ran in two patterns:
constant velocity in whole section and acceleration/deceleration in straight section. As a result, the riding
characteristics of the rider subject to “driving/stopping/turning” could be extracted. Furthermore, improvements in
driving characteristics were considered using the vehicle dynamics. We were able to show the potential for this

method being useful for riding education.
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