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Development of Arm Manipulability Forecast Technique
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Summary

For ease of operation of vehicle operating equipment, we have been attempting to consider the
adaptability of the mechanical characteristics of operating equipment with those of the human
muscular-skeletal system at an early development stage.

We have developed a forecast techniquel analysis of manually manipulating effortd for mechanical
characteristics of the muscular-skeletal system by a combination of manipulating force ellipsoid, one
of manipulability evaluation techniques of robotics, with a computer manikin.

This technique has worked satisfactorily in qualitative basic experiment and the operation
development of the rear door of RX-8 Center-opening freestyle door system.

These results have suggested the potential of this technique for muscular load forecast and
effectiveness of consideration to the mechanical characteristics muscular-skeletal system[] analysis

of manually manipulating effort by this techniquel for improvement in the operating equipment.
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Fig.1 Manipulating Force Ellipsoid
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Fig.5 Manipulating Force Ellipsoid
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Fig.6 Operation of Lift Gate
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Fig.7 Muscular Load during Lift Gate Operation
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Fig.8 Manipulating Force Ellipsoid during
Lift Gate Operation
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Fig.12 Manipulating Force Ellipsoid
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Fig.15 Door Operation Test
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Fig.16 Analysis of Operating Force Direction
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