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Type

Module d'approfondissement

Responsable

Perez Uribe Andres

Spécialisations
concernée-s

CS / Communication Systems
CS / Cybersecurity
CS / Embedded Systems
CS / Software Engineering
DS / Data Analytics (recommandé)
DS / Data Engineering (recommandé)
DS / Data Services (recommandé)
TIC / Data science
TIC / Systèmes embarqués et mobiles

Contrainte temporelle

Indifférent

Capacité minimum

5

Capacité maximum

25

Groupe de site

Yverdon-les-Bains

Résumé

The increasing availability of wearable sensors embedded in smartphones, watches
and physical activity trackers has open the door to original and successful applications,
mainly in health and wellness improvement. Many devices and services help with
tracking physical activity, caloric intake, sleep quality, posture, and other factors
involved in personal well-being. The Quantified Self, a term proposed by Wired
Magazine editors G. Wolf and K. Kelly is a movement that incorporates technology into
data acquisition on aspects of a person's daily life in terms of inputs (e.g. food
consumed, quality of surrounding air), states (e.g. mood, arousal, blood oxygen levels),
and performance (mental and physical). One typically collects data by means of
sensors like GPS, accelerometers, gyroscopes, barometers, microphones, cameras,
depth sensors, etc. But, this is only the tip of the iceberg, because further sensors are
already being marketed. For instance, Alivecor commercializes a smartphone heart
monitor case, the Withings measures blood pressure, the Owlet Smart Sock measures
a baby's oxygen level, heart rate and temperature, and last but not least, Qloudlab
(supported by EPFL) is developing the technology that will turn a smartphone
touchscreen into a medical device for blood diagnostics testing.
To make sense of these data, Machine learning algorithms can be used to establish
correlations among the variables under investigation, and as in every attempt to
understand high-dimensional data, visualization and dimensionality reduction
techniques can suggest new knowledge about the aspects of the person's life being
monitored.
This course introduces engineers to the Quantified-self or lifelogging domain, and to its
main technological components: wearable sensors and data analysis tools (machine
learning), with the aim of developing new applications for self-tracking or new ways of
interpreting data captured by already existing tracking devices.
We will exploit diverse wearable sensors including inertial measurement units (IMU)
capturing body motion (e.g., accelerometers, gyroscopes, magnetometers), e-health
units integrating ECG, EMG, GSR, airflow sensors (breathing), embedded sensors in
smartphones, cameras, depth sensors, etc.
We will deal with diverse application domains including self-tracking of physical activity,
self-tracking and characterization of style and performance in sport activities (e.g.,
racquet sports, running, ultra-trail runs), daily-life logging and upcoming ideas for
managing human digital memories, 24/7 monitoring of patients empowering
telemedicine and personalized medicine, etc.
For more information: http://iict-space.heig-vd.ch/ape
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Contenu

Sujet
Introduction and state-of-the-art
Exploiting wearable sensors and smartphone embedded sensors
Machine learning applied to sensor data
Monitoring of physical activity
Human activity recognition
Monitoring of human cognitive activity
Beyond wearables
Conclusions and perspectives
Mini-projects

Connaissances
préalables
Modules pré-requis

Programmation en Python, notions du traitement de signal et du Machine Learning.

MAs exclusifs

Aucun

Méthodes
d'enseignement

Évaluation (2022-2023)

MC / FTP_MachLe

Mode
Exposés
Exercices
Travaux pratiques
TOTAL
Crédits ECTS

Périodes d'enseignement
14
0
28
42

Français
X
X
X

Enseignement
Documentation
Questions d'examen

Compétences visées

Volume de travail (en heures)
30
0
60
90
3

Examen oral : 100%

Langues

Allemand

Anglais

Italien

Espagnol

X

Gérer le projet

20%

Analyser et spécifier des produits / services

30%

Développer et réaliser

30%

Documenter (rapport)

20%
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Temps
7
14
14
7
7
7
7
2
35

