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Visualization Method of Bicycle Riding Situations
using Center of Curvature
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Abstract: Bicycles are a low-cost and popular form of transportation, and the age distribution of bicycle
riders ranges from young children to senior citizens. Naturally, the age of a rider influences his/her bicycle
control ability. For example, senior citizens often ride with a slight wobble. However, no current tool vi-
sualizes the bicycle control ability of individual riders. To resolve this problem, this paper proposes a new
visualization method of bicycle riding situations that traces the steering angle of orientation. The trajectory
of the angle of orientation is generated and the center of curvature is calculated from it. This paper clarifies
that the center of curvature forms a v-formation pattern when the rider makes a turn. Since the angle
trajectory basically equals the vehicular sweep path of the front wheel, the v-formation’s angle equals the
angle of the bicycle’s turn, and the v-formation distribution on the horizontal surface describes the level of
the steering control. We developed a prototype system using smartphone sensors and generated the center
of curvature from the azimuth angle of an Android smartphone. We experimentally compared both young
and senior riders on a slalom test course and conclude that the latter make turns with angles that are too

sharp.
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