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Exoskeletons for WMSD prevention

https://www.nsc.org/safety-first/targeting-prevention-of-work-related-msd

Work-related musculoskeletal disorders S
(WMSDs): An important issue [1]



Active exoskeletons

But hard to control...

Steve Dent/Engadget

Powerful and versatile...

https:/ Swewws germanbionic.comden' Sth-generations




Motion prediction for exoskeleton control

Our Project: Control upper body active exoskeleton
using ML-based predictive control for load carrying
 ML-based torque prediction
e Data generation in simulation




Generating simulated exoskeleton data

Quadratic Programming (QP) controller to control the
exoskeleton in simulation
Objective: Minimize the distance between the contact points
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Dataset Generation

Motion capture Dataset
* AndyDataset [1]
* Industry-like activities
Generated Dataset

* 90 trials of around 2 minutes
» Added external forces (payload)




Simulation results
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Torque prediction

Method 1: PJ+ID Method 2: ID+PT
* LSTM-Based joint position prediction * Inverse dynamics
* Dataset generated from AndyDataset e Dataset generated from AndyDataset
* Inverse dynamics e LSTM Based joint torque prediction
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Torque prediction results

Continuous prediction

Sliding window
500ms of past
100ms in the future

— Ground Truth
PJ+ID
— ID+PT
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Continuous prediction (concatenation of the predictions over 100ms)



Torque prediction results: Relative error
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. Predictor training
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Predictor training
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Thanks for listening !

Email: alexandre.oliveira-souza@inria.fr

Presented article : A. O. Souza, J. Grenier, F. Charpillet, P. Maurice and S. Ivaldi, "Towards data-driven
predictive control of active upper-body exoskeletons for load carrying," 2023 IEEE International Conference
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