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Abstract

What we call a Man-Machine System is a way of treating a human being and a machine
as one system. In order to develop such a system it is necessary not only to make objective
measurements of human action but also to consider subjective indexes of human reaction
as well. In this study we found that in operating a moving vehicle (bicycle), the (individual's)
riding characteristics have a big effect on changes in biodynamic functions and subjective
indexes. In particular, in situations where the rider anticipates an event during riding, the riding
characteristics appear to have an especially large effect.

In light of this observation, we measured changes in heartbeat and took surface-
muscle electromyograms at points where the incline changed on a riding course and
measured the test subjects' subjective indexes at the end of each ride. As a result, we
were able to differentiate two distinct groups of subjects (Steeply Decreasing RR interval
(SDRR) and Gradually Decreasing RR interval (GDRR)) from their RR interval patterns
at the time of anticipation of an event (change in course incline). Also, when Short Time
Fourier Transform analysis was conducted on the electromyograms taken at the time
of anticipation of an event, changes were identified in the frequency range. Using this
kind of analysis in the case of electro-hybrid power assist bicycle riding, we hope to

reflect our findings about the changes in biodynamic functions in our vehicle design .
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