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Expansion of passive dynamic control theory and its application to power assist
systems
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The passive dynamic control SPDC) is a control method based on the
inherently safe design. In this research, we proposed a method to expand the application of the PDC,
and its effectiveness was shown by applying it to the two-link pneumatic artificial manipulator on
the vertical plane. Furthermore, we considered the inherently safe control where the PDC was
developed theoretically. Then, based on the theory, we developed power assist systems which enabled
direct-handling operation in up-and-down direction by using springs. Besides, we proposed a
power-assisted cart in which the power assist system was applied, and confirmed its motion of the
basic principle using a prototype cart.
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Fig.1 Structure of two-link manipulator.
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Fig.2 Direct-handling system.
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(b) Structure
Fig. 3 Power-assisted cart.
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