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Wearable Lower-limb Assistive System for Physical Load Reduction of Caregivers during
Transferring Assistance
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Abstract: This paper introduces a mechanism of the wearable lower-limb assistive system that helps caregivers
assisting the elderly or physically challenged person when they transfer between a bed and a wheelchair or between a
wheelchair and a toilet. Based on our preliminary survey at a hospital and a care house, the assistive system should
have functions: 1) to sustain the caregiver’s weight at his/her hip, 2) to prevent a caregiver from falling backward
during transferring assistance, 3) not to interfere with caregiver’s squat motion when the assistance is not needed, and
4) to be easy-to-wear and lightweight. This paper proposes a wearable lower-limb assistive system that satisfies these
requirements with novel movable support mechanism and release mechanism. Those functions are confirmed through

preliminary experiments in our lab.
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Fig. 1 Transferring support from wheelchair to bed
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Fig. 2 Lift for Care
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Fig. 3 Observed transferring support of physical therapist
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Fig. 4 System components
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Fig. 6 Mechanism

Fig. 5 Grounding part of grounding part
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Fig. 7 Displacement of grounding point
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Fig. 12 Environment of Experiments
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Fig. 13 Measuring points of BEP
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Fig. 14 Average of iBEP (Right Side)
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Fig. 15 Average of iBEP (Left Side)
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Fig. 16 iBEP of Tibialis Anterior(Right Side)
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Fig. 17 iBEP of Gastrocnemius(Right Side)
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