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Research on Motorcycle Riding Simulator
— on Simulated Movements of Four Degrees of Freedom under Roll-free Conditions —
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ABSTRACT

The motorcycle simulator will contribute to
more effective education of beginner riders on
safety in mixed traffic and enable efficient gain of
experience through simulated riding.

Studies were made mostly on the simulation
method that will reproduce the movements of a
motorcycle and its maneuverability by freeing
movements of the simulator in the roll direction.

The actual movements of motorcycle could be
successfully reproduced on the simulator as long
as the movements were restricted to a narrow
range like the lane change or slalom on a straight
road. The sense of riding a motorcycle is obtained
not so much by the sense of balance as by its
motion which represents the combined movements
of roll and yaw of a motorcycle. Also the visual
information such as the expression of the sense
of distance at close quarters and of the accurate
amount of change in the yaw direction were
required to improve the maneuvering feeling.

The riding simulator could be put to practical
use through the optimal control of roll movement
to represent simulated turning and the addition of
simulated pitch movement to enable the movements
for acceleration and deceleration to be felt.
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Direction |Displacement| Velocity Acceleration
Steering +30 (deg) free free
Rolling +20 (deg) free free
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Fig. 3 Schematic Structure of the Prototype Motorcycle Riding Simulator
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Table 2  Specifications of Test Motorcycle

Wheel Base (mm) 1376
Displacement (em?) 399
Caster Angle (deg) 27
Trail Length (mm) 100
Curb Weight (kg) 185
Moments of Inertia
Hight of C. G. (mm) 504
Front 100/90-16

Tyre Si

i Rear 130/70-18
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Fig. 14 Block Diagram of Simulation Analysis for the Dynamical Model
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