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Development of Pneumatic Apparatus for Assistance of Standing
and Shift in Center of Gravity in the Elderly

Hisami MURAMATSU, Reo TERAUCHI

Japan is facing a super-aged society. It is necessary to close a gap between life expectancy and healthy life expectancy in
accordance with increase average life expectancy. Five-year Strategy for Medical Innovation robot was described in Japan
Revitalization Strategy issued by the Cabinet Office. In conformity with the principle of it, both the METI and the MHLW
advance the undertaking in development and promotion of nursing-care equipment utilized robotics technology. Priority areas of
the undertaking are transferring care, movement support, excretion support and watch support. For the care and the supports, it is
important to hold standing position and to shift in center of gravity in the elderly. We have been developed a pneumatic apparatus
composed from a support device for standing and a support device for shift in center of gravity. The support device for standing
can hold standing posture. The support device for shift in center of gravity can assist stepping motion. Though the elderly
frequently adopts hip strategy when standing posture is unstable, the pneumatic apparatus can’t support motion of the hip strategy.
In this study, we add a new function to the support device for standing in order to assist motion during the hip strategy. The
support device for standing is consisted of a suspender, a stopper, a back gripper, a harness and a belt. Pneumatic artificial rubber
muscles in the back gripper grasp a connecting bar and other pneumatic artificial rubber muscles in the suspender hold a trunk of
the subject. Pneumatic artificial rubber muscles are newly installed to incline the support device for standing. By means of tipping
the suspender to front around the center of the back gripper, the subject wearing the support device for standing inclines to front.
Relationship between angular displacement of the suspender and pressure supplied to the pneumatic artificial rubber muscles is
examined experimentally. It is shown that the improved pneumatic apparatus is available to assist the motion during the hip
strategy judging from trajectories of center of pressure measured by a stabilograph.
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Fig.2 Mechanism for assistance of hip strategy
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Fig.3 Angular displacements of suspender
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Fig.4 Trajectories of COP
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