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Standing Mobility Vehicle with Passive Exoskeleton Mechanism for Assisting Sit-to-Stand Motion
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Abstract: We develop a personal mobility vehicle to support and assist people with disabled lower limbs. It has a
mobile platform that can be controlled by torso posture of a user, and also has a passive exoskeleton that allows the
user to sit down on chairs or beds, and stand up by easy operation. We focused on transformation of loaded moments
around the ankle and knee joints while sit-to-stand motion, and realize assistance system with a passive mechanism
(PAL: Passively Assistive Limb) for the motion by compensating the loaded moment using gas springs. In this paper,
assisting functions for sit-to-stand motion and upright locomotion are investigated using a prototype of the developed

personal mobility vehicle.
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Fig. 1 Overview usage of the developed prototype
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Fig. 2 Inter-postural transition model
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(a) Motion to stand up

(b) Motion to sit down

Fig. 3 Motion of inter-postural transition using
exoskeleton assistance system
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Fig. 4 Attitude of trunk and joint moment during
inter-postural transition
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Fig. 5 Relationship between attitude of trunk and
speed of the vehicle
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