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Recent Progress and Challenges of Robotic Lower-limb Prostheses for

Human-robot Integration

WANG Qi-Ning* 2 ZHENG En-Hao' CHEN Bao-Jun* MATI Jin-Geng*

Abstract Robotic lower-limb prosthesis plays an increasingly important role in amputees’ daily activities. One of
the key programs in this research area is the human-prosthesis-environment interaction, and its solution is a crucial
step towards reliable and smooth motions of the amputee wearing a robotic prosthesis in practical applications. In this
paper, we overview the state-of-the-art of the robotic lower-limb prosthesis in the context of human-prosthesis-environment
interaction. The overview includes bio-inspired mechanical structure design, control strategy, human intenting recognition,
human-prosthesis interaction in complex environments, and sensory substitution for human-in-loop control. At last,

existing challenges and future directions are discussed.
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Fig.2 Hierarchical control strategy of robotic lower-limb prostheses
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Fig.4 Lower-limb motion intent recognition based on noncontact capacitive sensing ((a) The sensing principle of

noncontact capacitive sensing on transtibial prosthesis; (b) A study on noncontact capacitive sensing based locomotion

transition recognition with robotic prosthesis, and its placement on human body)
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