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Abstract

It was commonly believed that a basic dynamic position, namely form, was the most suitable position to
exert high kinematical performance for each purpose. In robotics, it was also thought that analyzing the
basic dynamic positions contributed to the design procedure. However, little has been reported on the
design procedure in basic dynamic positions.

Therefore, the first purpose of this study was to compare and analyze the basic dynamic position of the
lower limbs in Japanese traditional dances, martial arts and athletics by using physical common indexes.
The second purpose of this study was to visualize the design procedure in basic dynamic positions.

The devised indexes were the following: fall outbreak acceleration by disturbance, vibration period,
degree of joint torque for supporting body position, manipulability, manipulability measure, and horizontal
direction acceleration by the gravity of the synthetic center of gravity. These common indexes were non-
dimensionalized by the maximum of each common index that the body of each subject could take, and
these non-dimensionalized indexes were employed. We determined the basic dynamic positions, and then
analyzed a value of the indexes by using cluster analysis.

As a result, motion strategies of basic dynamic positions described for references in each kind of
exercise coincided with a feature of common indexes. Furthermore, the result of cluster analysis in a basic
dynamic position coincided with the result of an ISM analysis in the aim for structuring the relations
between the common indexes, which led to the validity verification of the indexes and the visualization of

the structure.
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