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Abstract Walking is one of the basic functions of human beings to independently live and normally participate in social
activities, thus recovery of walking function after lower-limb amputation would be significantly meaningful. Lower-limb
prosthesis is a way to recover the walking ability, and it is the major substitution for the lost lower limb. Recently, the
development of locomotion intention recognition for lower limb amputees has aroused the interest of many researchers. To
achieve the goal of natural walking for amputees with lower limb prosthesis, the key point is to accurately and automatically
identify their walking intentions. In this paper, we firstly describe the connotation and extension of locomotion intension.
Then, we analyze the processes of different methods for locomotion intension recognition with several signal sources,
especially hybrid reinnervation of targeted nerves and muscles as additional electromyography signal source. Finally,
the methods with fusion signals by bio-mechanical signals and bioelectricity signals are proposed for walking intention
recognition. In addition, challenges and future directions of locomotion intention recognition methods are also discussed.
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Table 1  The connotation and extension of locomotion

intension of lower-limb human body
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(a) Different amputation levels of the lower-limb
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Fig.1 Lower-limb locomotion intent recognition based on

several signal sources
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Fig.2 Lower-limb locomotion intent recognition based on
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Fig.7 Lower-limb locomotion intent recognition based on biomechanical signals and sEMG signals
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