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MF2EBA 3838 E —1: Data—centric Monitoring and Early Intervention for Motor Deficits in
Neuro-degenerative Disorders through Portable Sensing
E PR kS
the objectives for the current fiscal year included:

a) Development of Personalised Electrical Stimulation Interventions: Designing and
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prototyping adaptive Functional and Peripheral FElectrical Stimulation (FES/PES)
interventions tailored to individual gait patterns and muscle dynamics. Initial trials will be
conducted on healthy subjects, followed by validation studies in MS patients, particularly at
the Anne Rowling Clinic.

b) Model Development for Real-World Application: Creating data—driven models
to bridge the gap between portable sensor outputs and laboratory—grade motion capture
systems. These models will estimate key biomechanical variables such as ground reaction
forces and foot kinematics, ensuring reliable analysis outside controlled lab settings.

c) Data Collection and Gait Analysis: Conducting comprehensive gait assessments on
both healthy individuals and those diagnosed with MS. Using both gold—standard 3D motion
capture and the portable sensorised shoes, the study aims to identify kinodynamic and clinical
metrics that effectively differentiate healthy from pathological gait. These metrics will be
used to train Al models capable of estimating gait characteristics from low—cost portable
sensors, facilitating continuous at—home monitoring of patients.

Together, these objectives aim to enable early, accurate diagnosis of neurodegenerative
motor deficits and deliver scalable, personalised interventions in real-world environments.
The outcomes of this research are expected to support a paradigm shift in how MS and PD
are monitored and managed, ultimately enhancing patient quality of life and reducing the

burden on healthcare systems (See Figure9).
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Figure 9:Overview of Walking Experiments
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EHEHESS : Sethu Vijayakumar (The University of Edinburgh)

% E -2 Unconscious Intervention by Peripheral Electrical Stimulation
EPAREE Y kS

The aim of the current fiscal year was to design a first version of a Wearable Force Plate
(WFP) that could be used as a daily intervention device for people with Parkinson’s disease.
To that end, we based the research of the current fiscal year on designing a usable, robust
and comfortable device that could (1) read in real-time the forces from the sensorized shoes

designed by the University of Nagoya, (2) provide a peripheral electric stimulation based on
9



those real-time forces with the EAST stimulator (See Figurel0). To fulfill those aims, we

carried out the following tasks in the current fiscal year:

EAST
r Wifi
@ 1 Kyote [ 3 — S —
- EMG p—
e { = |
Raspberry ! cables and le—u
S electrodes - .
Stimulation SleCliOdes EAST y Contol panel
cables and
electrodes Shokacshoes Python
-
SShoes
Powerbank Raspberry PC

Figure 10 Final design of the Wearable Force Platform system for a personalized intervention.

A. Hardware design. B. Communication scheme

EHEHESS : Juan Moreno(Spanish National Research Council)
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