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Abstract: It is very important for better design of man-machine-interfaces to obtain experimental results on human functions.
The interfaces are preferable to be designed by quantitative analyses based on appropriate theories, however, many of them
have been designed using qualitative analyses. In this study, a coordination control theory of mono- and bi-articular muscles of
human upper limb was introduced for the most suitable layout design of automobile steering wheel. Relations among output
force, output velocity, muscle fatigue and tracking results were clarified. There were correlations between the muscle power
and the tracking results, and between the tracking results and the muscle fatigue. Thereby, the muscle fatigue could be
estimated with the power. Using these results, the suitable layout of steering wheel will be designed, and the theory examined
in this study will be useful for design of man-machine-interfaces.
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Fig.1 Functional effective muscle and output force
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Fig.6 Max. torque characteristic

Fig.7 Functional effective muscle and output velocity
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Fig.11 Tracking result in elbow 120 degree angle

Table 2 Muscle Power

Power =TorquexAngular velocity[ W]
Elbow angle 0, [deg]

0, [deg] 90 120 150
90 1827.9 1753.3 1558.8
105 1852.6 1843.2 1629.8
120 2304.2 2101.3 1907.6
135 1946.1 1838.5 1897.5
150 1849.8 1847.5 1742.4
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Fig.12 Electromyogram of tracking experiment
(6,=120[deg] 6,=90[deg])
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Fig.13 Electromyogram of tracking experiment
(6,=120[deg] 6,=120[deg])
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