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Motivations 
Human-exoskeleton interaction signals can be measured by 
biomedical or mechanical sensors. The measured signals can be 
used to estimate the human gait trajectories.  

 

In this study, torque sensors mounted on the exoskeleton links 
are proposed for directly obtaining physical human-robot 
interaction (pHRI) torque information. A Kalman smoother is 
adopted for eliminating noise and smoothing the signal data. 
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1. Using the torque sensor to measure physical human 
robot interaction force 
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2. Mapping between pHRI and human gait 
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3. The control architecture 

Front In
form

 Technol E
lectro

n Eng



 Experiment results 
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Conclusions 
1. A one-dimensional torque sensor has been used to measure 
the HRI between the wearer and the exoskeleton in the sagittal 
plane. A mapping for HRI to the human gait has been defined 
according to a real application. 

 

2. A simple identification algorithm for the walking phase has 
been proposed to construct the state machine for the control 
scheme. This study provides an alternative method for 
developing a lower extremity exoskeleton for power 
amplification.  
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