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A Study on Vehicle Acceleration and Trunk Posture of a Rider During Riding a Bicycle
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In this research, we attempted to evaluate the cyclist's ability to maintain balance by using information from a 9-axis
motion sensor attached to the cyclist's trunk, lower limbs, and bicycle body. The experiment is conducted on flat and
uneven roads. First, the sensor fusion using a gyro sensor, an acceleration sensor, and a magnetometer is used to estimate
the trunk posture during riding a bicycle. Then, we evaluate the coordination of acceleration between the rider’s trunk
and the bicycle by using the singular value decomposition. Finally, the results of the three-dimensional posture of the
trunk and the coordination of acceleration between trunk and the bicycle are used to verify the balance during riding a

bicycle.
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Fig.2  Trunk posture and acceleration of a bicycle
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Fig.3  Special coordination patterns
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