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Development of an Occlusion Force Sensor
for Bicycle Competition Traning System
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Abstract: In the bicycle sports, sensors and other devices are widely introduced in competition scens because bicycle
itself is machine, and sensors and devices are easily equipped to the bicycle rather than human bodies on other sports.
For example, speed sensor, crank rotation sensor, GNSS, heart rate monitor, camera and so on. We developed a bicycle
traning system, and we applied it on a training at a bicycle team in a high shcool. As a part of bicycle training system,
we are developping a tooth occlusion force sensor. It is said that occlusion force of tooth is effective as an yardstic for
maximum power of whole body muscle. In this paper, we describe design, implementation and trial manufacture of
the tooth occlusion force sensor.
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Fig. 1 Overview of a Bicycle Training System
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Fig.2 Cycle Data Relay Device
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Fig.3 Wheel Sensor
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Fig.4 Using Bycicle Training System at a Track

Picture of jawbone and teeth: Henry Gray,
Anatomy of the Human Body, 1918. Z&XZE
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Fig.5 Jawbone and Teeth
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Fig. 6 Sensor System Overview
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Fig.7 Sports Mouthpiece (The sensor sticked on, before tooth mark
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Fig. 8 Sports Mouthpiece Sensor
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Fig. 9 Sports Mouthpiece Sensor weared
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Fig. 10 Chews in Mastication Rythm using Sports Mouthpiece Sensor
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Fig. 11 Measured Results when Bench Press Performed
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