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Development of Body Weight Support Gait Training System using Pneumatic McKibben Actuator
~Development of Measurement and Control System~
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Abstract: The purpose of this study was to develop the bodyweight support gait training system for stroke and the spinal
cord injury patient. This bodyweight support gait training system consists of an orthosis powered by pneumatic McKibben
actuators, double belt treadmill with force sensor, and equipment of body weight support. Attachment of the powered
orthosis is able to fit to each subject who has difference of body size. This powered orthosis is driven by pneumatic
McKibben actuator. This control program provides orthosis movement which is based on healthy person’s gait pattern.
However the control strategy should apply to each patient’s gait pattern. Therefore, it is necessary for our system to
measure the each subject’s gait pattern. In this study, we reported to improve the measurement and control system, and
analyze the gait parameter.
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Fig. 2 measurement & control system
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Fig.3 Fz & COP position while gait cycle
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Fig.4 gait parameters
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Table.1 validity on body weight support rate VS with orthosis or

without orthosis

body weight without orthosis with orthosis
support rate
0% 89% 100%
30% 100% 100%
50% 88% 92%
70% 68% 85%
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Fig.5 COP trajectory
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