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The Methods of Neuromuscular Function Reinnervation and Ambulation-Intention
Recognition of Lower-limb Amputees to Realize the Intelligent and Bionic

Control of Powered Prosthetic Legs

Huang Pingao'** Huang Jianping' Huang Bojun'* Fang Peng' Liu Zhiyuan' Li Guanglin'*
) y
1. Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences s and Guangdong-HongKong-Macau
Joint Laboratory of Human-Machine Intelligence-Synergy Systems, Shenzhen 518055
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Abstract Intelligent bionic lower limb prosthesis integrates the key technologies in a number of scientific
fields such as electronic information, control, materials, machinery and biomedicine. As a new generation
of prostheses, an intelligent bionic lower limb prosthesis can compensate well for the loss of motor function
of amputees and improve their daily activities. The accuracy of walking intention recognition and the
stability of control are two important factors that would affect the function of intelligent leg prosthesis.
The key issues of the current intelligent bionic lower limb prosthesis are less accuracy in walking intention
recognition and poor control in gait stability. The project investigated the use of neural functional
reconstruction to obtain multiple sources of electromyography information. The fusion of physiological
electrical signals and biomechanical signals was used to recognize walking intentions accurately. A flexible
control method was studied for bionic controlling of the prosthesis under the environment recognition.
Three types of powered lower limb prostheses were also designed and prototyped. At last, the system
integration and verification were carried out in natural walking of several leg amputees in the five terrains.
The results are conducive to promoting the industrialization of intelligent lower limb prostheses, and are of
great significance to improving the quality of individual life of amputees and reducing the burden on families

and society.

Keywords bionic leg prostheses; neuromuscular function reinnervation; ambulation-intention recognition;

prosthetic intelligent control
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