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Human—Machine Interaction based on a Real—-time Upper Limb Motion Prediction
using Surface Electromyography
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Abstract = This paper presents a human-machine interaction based on a real—
time upper limb motion prediction method using surface electromyography (sEMG).
The motions were predicted using an artificial neural network algorithm and sEMG
signals which are acquired from five muscles, and then a manipulator was
controlled to follow after the predicted motions, Upper limb motions were restricted
to 2D vertical plane with the contact condition between a user and an end—effector
of manipulator, In order to demonstrate the feasibility of the proposed method,
experiments using developed method and using a goniometer were performed, The
results showed that the proposed real-time motion prediction method can be
implemented a human—machine interaction system,
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Reference position
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[ Raw .
sEMG signals IEMG :guls Iﬂllng

Motion intention

sEMG-Upper Limb motion
relationship model

Real-time motion prediction

Interaction with 2DOF manipulator

Desired trajectory planning
predicted motion

from

2DOF manipulator
trajectory control

12! 1 Real—time motion prediction process
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