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NeuralNeural--Machine Interface for Artificial LegsMachine Interface for Artificial Legs
There are over 1.7 million amputees in the US, around 75% of which are
lower limb amputees.

The population of lower limb amputees is still growing as the incidence of
dysvascular disease increases.

The f nction of c rrent prosthetic legs is limited d e to the lack of ne ral

Research Progress 

Decoding User Intent  Based on 
Neuromuscular-Mechanical Fusion

Real-time Intent Recognition

The function of current prosthetic legs is limited due to the lack of neural
control.

Neural-controlled artificial legs will improve the quality of life of leg amputees.

Objective
To develop a robust and high-performance neural-machine interface
(NMI) that accurately deciphers the user’s intended movements in real time(NMI) that accurately deciphers the user s intended movements in real-time
for artificial legs.

The fusion-based algorithm outperforms the decoding 
algorithm based on  only EMG signals or mechanical signals.

Virtual Reality System

The virtual animation 
correlates with the user’s

Trust Management Module Future Work
integrate the trust module in the 
real-time NMI;

Improve the virtual reality system 
with accurate position mapping;

Integrate the trust management 
module in the real-time NMI;

Improve the virtual reality system 
with accurate position mapping;

Real-time integration on 
embedded systems.

Real-time system evaluation on 

correlates with the user s 
locomotion mode in real-time.

The skeletal key frame (SKF)-
based animation technique is 
employed in our motion 
reconstruction system.

Embedded System Implementation

Real-time integration on embedded 
systems.
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