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Short description

The course aims to present the most important sensor fusion methods for e-Health and mobile-Health, and to give
the students the opportunity to implement and test some of these solutions in two simple lab experiences.
Particularly, the course will give an introduction of e-Health, m-Health and the most common signals that can be
acquired, with particular attention on the motivation for implementing sensor fusion strategies in these contexts.
The most relevant solutions for sensor fusion for biological signals (acquired by e.g., EEG, EMG, GSR, ECG..) will
be described and discussed through case studies during classes.

Finally, two hands-on lab activities will be proposed, in order for the students to experience challenges and



advantages of sensor fusion in the specific contexts of human activity recognition and emotion recognition.

At the end of the course, the students are supposed to have developed the skills to choose and implement the
most suitable solution of sensor fusion for the specific e-/m-health scenario, and to be able to adopt similar
solutions in other contexts, too (e.g., autonomous vehicles).

Course contents
¢ introduction to e-health and m-health (data types, sensors/devices, requirements, main scenarios)
¢ main data fusion strategies
¢ basic information on different kinds of biological signals
¢ review of time and frequency domain analysis
e case study 1: gesture recognition using electroencephalography (EEG) and electromyography (EMG)

e case study 2 (hands-on in lab): stress recognition using EEG, electrodermal activity (EDA),
photoplethysmography (PPG)

During the hands-on Matlab-based lab activity, students will perform data acquisition as well as data analysis
(single- and multi-modal). The multi-modal data will be processed using three main data fusion strategies.

Final evaluation

A short questionnaire (closed-form questions) will be administerd the last day of the course.
Moreover, either one of the following activities could be chosen:

(1) brief review of the state-of-the-art

(2) short measurement campaign with a final technical report

(3) short experimental project (based on a well-defined research question)

The topic of the above activities will be discussed and agreed with the Professors.
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CFU / Hours

2 credits, equivalent to 20 hours, including classes for 1 credit (8 hours) and lab activity for 1 credit (12 hours)



Teaching period

December 2023 (teaching schedule to appear soon)
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