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Pourquoi de l’IA pour l’accompagnement 
des étudiants en situation de handicap ?

•Accessibilité: speech-to-text, text-to-speech, adaptation des interfaces, 
gestion du temps…


•Apprentissage personnalisé: analyse des performances / stratégies 
(learning analytics), adaptation du contenu pédagogique… 


•Engagement: contenus interactifs, adaptation aux préférences 
d’apprentissage, stratégie visuelle, auditive ou encore kinésthétique…


•  Assistance aux enseignants: adaptation automatique de contenus 
pédagogiques à des situations de handicap diverses, génération d’aides 
personnalisées… 

•Assistance aux départements de formation: stratégie prédictive, 
intervention précoce, passage à l’échelle …  

… 
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Plan
•Rappel sur le nombre d’étudiants concernés (chiffres SHSE)


• Focus sur les troubles du neuro-développement


•Exemple 1: Productive Engagement


•Exemple 2: Génération de contenus 
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Etudiants inscrits au SHSE
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Enjeux multiples 
dont la composition 
sur ordinateur!



Troubles du Neuro-Développement
 Ils regroupent:


• les troubles du développement de la communication et des 
interactions sociales (autisme), 


• du développement intellectuel (déficience intellectuelle ou retard 
mental), 


• du développement de l’attention (trouble déficitaire de l’attention avec 
ou sans hyperactivité ou impulsivité) et des fonctions associées 
(mémoire de travail, contrôle exécutif…) 


• les troubles d’acquisition du langage ou des coordinations 
(dysphasies et dyspraxies)


• les troubles spécifiques des apprentissages scolaires (par exemple la 
dyslexie-dysorthographie). 
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H2020 ANIMATAS: 
Advancing intuitive human-machine interaction with human-

like capabilities for education in schools

Embodiment Social Learning Personalized
adaptation
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Fig. 2 Overview-productive engagement

learning. The reportedMLA literature supports our hypothe-
sis that it is possible to “unveil” learning and performance in
the way learners engage with each other and the task at hand.
The article investigates this intuition, without forgetting the
ultimate goal of turning what we find into something that
a robot can use online to drive its behavior to best support
learning.

3 Productive Engagement

Our research is motivated by the following conceptions:

1. Maximizing engagement does not necessarily lead to
increased learning outcomes, as first noted in Sect. 1,
where by here engagement entails the apparent repre-
sentation through logs, video and audio streams that are
annotated by humans.

2. As first discussed in Sect. 2, evaluating engagement in
light of domain specific measures like learning outcomes
and performance metrics, that are more objective con-
structs, and relying upon multi-modal data, can be more
effective in educational settings than using classifiers with
labels from human observers.

We define Productive Engagement as the level of engage-
ment thatmaximizes learning. Unproductive engagement can
occur either due to over engagement (that can happen espe-
cially when interacting with gamified educational setups or
setups with a robot) or under-engagement, both socially or
with the task. We make a distinction between the social and
task aspects of an interaction that happen in an educational
setting, adapted from the work of [22]. Productive Engage-
ment would then have the following components:

1. Social Engagement that we define as the quality and quan-
tity of the verbal and non-verbal social interaction with
other entities (learners and robots).

2. Task Engagement that we define as the quality and quan-
tity of the interaction with the task.

As seen in Fig. 2, learning and performance can be positive
or negatively affected by behavioral patterns pertaining to
social and/or task engagement and vice versa. Furthermore,
we argue that the other popularly used distinction (cognitive
and affective), as seen in the review by [9], comes under the

umbrella of both task and social engagement aspect of an
interaction. To shed more light on the motivation to use this
distinction, we include the outcomes classification from the
aforementioned review by [9]. They showed that in most of
the studies carried out with robots in educational settings, the
outcomes (what the robot intervention targets and what the
learning activity is designed for) can be classified into cog-
nitive and affective outcomes [9].“Cognitive outcomes focus
on one or more of the following competencies: knowledge,
comprehension, application, analysis, synthesis, and evalu-
ation” while the “Affective outcomes refer to qualities that
are not learning outcomes per se, for example, the learner
being attentive, receptive, responsive, reflective, or inquisi-
tive”. Both of these outcomes have been reported to affect
learning; however, having a positive affective outcome does
not imply positive cognitive outcome or vice versa [9,36].
The use of these two outcomes is also in line with the study
of [28]whopropose amodel to explain the dynamics of affec-
tive states that emerge during deep learning that ultimately
are also linked with cognitive engagement. Based on the def-
initions in the engagement literature [19,35,48,49,70], we
define them as follows:

1. Cognitive engagement refers to the effort that is put into
understanding and analyzing the learning concept includ-
ing meta-cognitive behaviors like reflection.

2. Affective engagement encompasses feelings, enjoyment,
attitude and the mood of the learners, etc.

The above categorization of engagement facets is pre-
sented to ground our definition of productive engagement
in the context of existing engagement literature and to illus-
trate our rationale for selecting engagement-related features.
Furthermore, we are aware that separating the cognitive and
affective dimensions of interactions is a gross simplification.
We nonetheless use this distinction as a convenient way to
design the robot behavior as well as to analyse data. Con-
cretely, we propose that a feature can be labelled based on
the type of engagement (cognitive or affective in task or/and
social space) we are using it to measure.

4 Research Questions

Weconsider our definitionofProductiveEngagement described
above as a hidden hypothesis that “links multimodal behav-
iors of the users to learning and performance”. Briefly, this
paper investigates the following research questions:

– RQ1: Given the behavioral patterns, whether cognitive
or affective, social or task, can we reveal a quantitative
relationship that links them to learning and performance?
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Fig. 1 Children engaged in the JUSThink educational activity:which of
these two teams, apparently similarly performing, will end up actually
learning? Can we tell from their behavior? And if so, can we equip a
robot with this knowledge, so that it will drive the robots behavior that
is helpful for learning?

or cues related to engagement would differ” [63]. Similarly,
O’Brien et al. define “user engagement as amultidimensional
construct comprising the interaction between cognitive (e.g.,
attention), affective (e.g., emotion, interest), and behavioural
(e.g., propensity to re-engage with a technology) character-
istics of users, and system features (e.g., usability)” [48,49].

Studying HRI engagement in educational applications is
particularly challenging (and therefore interesting) because
of the fact that the robot and the interaction with it is
a means to an end, which is learning. In [7], Baxter et
al. show “that students who interacted with a robot that
simultaneously demonstrated three types of personalization
(nonverbal behavior, verbal behavior, and adaptive content
progression) showed increased learning gains and sustained
engagement when compared with students interacting with
a non-personalized robot”. Szafir et al. found that “adaptive
robotic agent employing behavioral techniques (i.e. the use of
verbal and non-verbal cues: increased spoken volume, gaze,
head nodding, and gestures) to regain attention during drops
in engagement (detected using EEG) improved student recall
abilities 43% over the baseline” [69]. In [13], 24 students
engage with the robot during a computer-based math test and

the results demonstrate increased test performance with var-
ious forms of behavioral strategies while combining them
with verbal cues result in a slightly better outcome. These
studies show how in fact changing the robot’s behavior has
an impact on learning while making the linear assumption
that increasing users engagement leads to increased learn-
ing. Hence, the standard approaches in the literature look
to maximize engagement itself. But, is it enough to assume
thatmaximizing engagement, as currently defined,maximizes
learning?

Inspired by the behaviour and pedagogical principles of
human teachers, we propose a paradigm shift for which at
a given point in time, an engaging robot for education is
the one capable of choosing an action that is in line with
enhancing the educational goals directly. We postulate that
to maximize learning, engagement need not be maximized,
rather it needs to be optimized. This postulation draws some
inspiration from the idea of Productive Failure proposed by
ManuKapoor [40]where he says “Engaging students in solv-
ing complex, ill-structured problemswithout the provision of
support structures can be a productive exercise in failure”.We
believe that more often that not, there are learners that con-
secutively fail in a constructivist design, apparently scoring
low on perceived engagement that can be biased by perfor-
mance; however, they end up with higher learning. Same can
be true with learners that seem to be succeeding but achieve
lower learning. An example of this can be observed in [30]
where the authors design a tangible tabletop environment
for logistic apprentices for warehouse manipulation. They
observe that while the task performance is high compared to
the learners using the traditional method of paper and pen-
cil, there is no increase in the learning outcomes. This is
due to a phenomenon they termed as Manipulation Temp-
tation where there is over-engagement with the task but no
high-level reflection. Hence, interventions are incorporated
to disengage learners to reflect more and eventually increase
learning gains. Going back to the idea of engaging robot for
education, as pointed out by Belpaeme et al. [9], design-
ing one such robot is then not an easy feat. This is because
even experienced human instructors struggle to make the
best choice always. We believe that to not be able to distin-
guish actual engagement that potentially will lead to higher
learning from apparent engagement that has no, or even a
detrimental effect on learning plays a role in the struggle to
find the appropriate choice.

If optimal engagement does exist, higher learning should
then be reflected in certain behavioral patterns of the users.
These patterns can then be leveraged to inform the behavior
of the robot that is useful for learning. Briefly, this paper
makes the following contributions:

– Validate the existence of “a hidden hypothesis that links
multi-modal behaviors of the users to learning and
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Goal-centric social robotics: 
Productive engagement: 
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We define Productive Engagement as the type of engagement that maximizes learning

Non-Productive Success, i.e. teams that performed well in the task but did not end up 
learning; hence, with lower last errors and lower learning gains. 

Productive Failure, i.e. teams that did not perform well in the task but ended up learning; 
hence, with higher last errors and higher learning gains. 

Non-Productive Failure, i.e. teams that neither performed well in the task nor ended up 
learning; hence, with higher last errors and lower learning gains.

Productive Success, i.e. teams that performed well in the task and also ended up learning; 
hence, with lower last errors and higher learning gains.

Goal-centric social robotics: 
Productive engagement: 
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Figure 2: The framework of our proposed model. We
estimate a student’s latest knowledge state sn+1 from
the learning history Hn, and then combine it with user-
specified difficulty dn+1 and knowledge components
Cn+1 to generate the next exercise en+1. The two mod-
ules are jointly trained with an inconsistency loss to
penalize their disagreement.

convert the two sequences into word embeddings
~e1:n and label embeddings ~r1:n and send them to
an LSTM encoder to predict the next state sn+1:

hn = LSTM(~en +~rn;hn�1), (5)
sn+1 = sigmoid(Ws ⇤ hn + bs). (6)

The model is trained to predict the binary word la-
bels of the next exercise using the estimated knowl-
edge state. The cross-entropy loss for a single stu-
dent’s history of N interactions is computed as:

Lce =

|N |X

i=1

|ei|X

j=1

CE(ri,j , si[wi,j ]). (7)

We adopt the regularization strategy proposed
by Yeung and Yeung (2018) to stabilize training:

Lr{1,2} =
NX

n=2

|V|X

i=1

|sn
(i)

� sn�1
(i)
|
{1,2}, (8)

where Lr1 ensures that only the states of relevant
knowledge components are updated, and Lr2 pe-
nalizes the vibration. The final objective of T is
LT = Lce+�1 ⇤Lr1 +�2 ⇤Lr2 with � for balance.

4.2 Controllable Exercise Generator

Our exercise generator G is fine-tuned from a pre-
trained LM. Specifically, we generate an exercise
e based on a student’s current knowledge state s,
target words C, and expected difficulty d (we drop
the interaction index to reduce clutter). We param-
eterize the inputs as follows:

x = [fs(s); fd(d);Emb(c1, ..., c|C|)], (9)

where knowledge state s and scalar difficulty d are
projected to control vectors via two feedforward
layers fs and fd, and C are mapped to word em-
beddings. The training objective for generating a
single exercise is defined as:

LG = �

|e|X

t

logP (wt|w1, ..., wt�1,x). (10)

During training, we sample a proportion of words
from reference exercises as C and calculate dif-
ficulty d from ground-truth correctness labels,
whereas states s are estimated by T . At inference,
d and C can be determined by instructors or the sys-
tem, allowing automated and human intervention.

4.3 Joint Learning with Inconsistency Loss

We jointly optimize the knowledge tracer T and
exercise generator G with an inconsistency loss
inspired by Cui and Hu (2021), enabling the two
modules to learn from each other. Concretely, after
generating an exercise e, we calculate its difficulty
using input state s via Eq. 4, which should be as
close to the input difficulty d as possible:

Linc = |d�
X

w2e

(1� s[w])|. (11)

Since the second term is non-differentiable due to
the argmax operation involved in producing e, we
replace it with "soft" tokens:

Linc = |d�

|e|X

t

(1� pt � s)|, (12)

where pt = softmax(ot/⌧) is the tth distribution
normalized from its logits ot 2 R|V| with a temper-
ature parameter ⌧ , and � represents dot product.

For the generator G, this loss constrains the gen-
eration toward the target difficulty. For T , the LM
distributions p✓ provide similarity information be-
tween vocabulary words. This is analogous to the
relationship of knowledge components, which has
been shown helpful in knowledge tracing (Tong
et al., 2020). The final objective of our model is
L = LT + �1LG + �2Linc.

4.4 Lexical Difficulty Constrained Decoding

We propose a beam search-based decoding algo-
rithm to enforce the constraints introduced in § 3.
At each step, we update the beam according to:

Yt= argtopk
y<t2Yt�1,yt2V

logP (yt|x) +
X

Fi2F

↵iFi(yt),

(13)
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Abstract

Adaptive learning aims to provide customized
educational activities (e.g., exercises) to ad-
dress individual learning needs. However, man-
ual construction and delivery of such activities
is a laborious process. Thus, in this paper, we
study a novel task of adaptive and personalized
exercise generation for online language learn-
ing. To this end, we combine a knowledge trac-
ing model that estimates each student’s evolv-
ing knowledge states from their learning history
and a controlled text generation model that gen-
erates exercise sentences based on the student’s
current estimated knowledge state and instruc-
tor requirements of desired properties (e.g., do-
main knowledge and difficulty). We train and
evaluate our model on real-world learner in-
teraction data from Duolingo and demonstrate
that LMs guided by student states can gener-
ate superior exercises. Then, we discuss the
potential use of our model in educational ap-
plications using various simulations. These
simulations show that our model can adapt to
students’ individual abilities and can facilitate
their learning efficiency by personalizing learn-
ing sequences.1

1 Introduction

Adaptive learning technologies which continuously
monitor student progress to dynamically adjust the
level or type of learning materials based on the in-
dividual’s abilities are quite popular (Becker et al.,
2018). Empirical studies have shown various bene-
fits of adaptive learning, such as improved student
learning outcomes (Bailey et al., 2018; Holthaus
et al., 2019), lower dropout rates (Daines et al.,
2016), and increased instructor satisfaction (Yarnall
et al., 2016). Despite their effectiveness, designing
adaptive systems is challenging as it usually in-
volves planning a series of exercises that is person-
alized and adaptive to each student, which requires

1Our implementation is available at https://github.com/
nlpcui/AdaptiveQG.

Figure 1: We first assess student knowledge states from
their learning history and then generate exercises based
on estimated states and instructor control of desired
properties including domain knowledge (vocabulary)
and difficulty levels (expected error numbers).

diverse exercise planning as well as an understand-
ing of the student learning process.

On the other hand, powered by advances in neu-
ral NLP, works have been done for automatically
generating text-based exercises or questions for
educational purposes in second language learn-
ing (Heck and Meurers, 2022; Perez and Cuadros,
2017), mathematics (Polozov et al., 2015; Zhou
and Huang, 2019; Wang et al., 2021), and com-
puter science (Susanti et al., 2017). Nevertheless,
how to apply these approaches in adaptive systems
remains an open question. First, existing meth-
ods largely rely on pre-defined question templates
or specified information sources (e.g., a passage),
thereby resulting in limited knowledge coverage
and low question difficulty control, and as a conse-
quence, do not meet each student’s individual and
nuanced learning needs. Besides, they are usually
designed to generate standalone exercises, whereas
adaptive learning systems usually require a con-
tinuous supply of exercises. Another related line
of research studies exercise recommendation to
customize learning content based on individual ca-
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Accessibilité des contenus pédagogiques
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Vérification des règles d’accessibilités:


- Définitions des règles d’accessibilité: sciences de l’éducation + 
santé mentale


- Inverse planning: identification des objectifs pédagogiques et des 
ressources nécessaires 

Humain Enoncé

Objectifs pédagogiques

Inverse planning
Spécification des ressources

à utiliser
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Exploitation de l’IA Générative pour:


- Vérification de la conformité des règles d’accessibilité


- Génération de contenu (propositions de reformulations)


- Adaptation de contenu par l’enseignant 



Accessibilité des contenus pédagogiques
Programme national Atypie-Friendly  

Atypie-Friendly est un programme destiné à rendre l’enseignement supérieur inclusif.


Il s’adresse aux personnes autistes et progressivement va s’étendre aux autres TND: 
trouble du déficit de l’attention avec ou sans hyperactivité, troubles « dys »…


Inscrit dans la stratégie nationale pour l’autisme et les TND, le dispositif déploie des actions 
à échelle nationale et locale. 


Il rassemble des universités engagées pour construire une société plus inclusive pour les 
étudiants autistes/avec TND dans l’enseignement supérieur et vers l’insertion sociale et 
professionnelle.


Actions et ressources  

Lieu d’échange pour les personnes concernées


Partage de ressources pour la sensibilisation aux TND


Ateliers pédagogiques


Commission recherche 
13
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Préconisations 
pédagogiques

Aspie-Friendly

V3

08/09/2021Creative Commons Zéro : http://creativecommons.org/licenses/zero
/4.0/fr/
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3. Faciliter les activités pédagogiques

3.1. Apporter une aide humaine

Le tutorat ou le coaching peuvent
faciliter la mise en place des
routines en début de semestre
Un étudiant « binôme » volontaire
peut être désigné afin d'aider
l'étudiant.e aspie dans
l'environnement matériel

Un tuteur et son étudiant

3.2. Aménager le travail collaboratif

Anticiper les situations imposant
une visibilité sociale : travail de
groupe, exposé/présentation en
classe
Interroger l’étudiant sur ses
préférences et les exploiter

Le travail collaboratif

Dans le cadre d'un travail de groupe à mener, il est possible :

d'impliquer les étudiants dans la vie du groupe classe, tout en laissant chacun libre
d'accepter ou non des conditions de travail spécifique (par exemple une
répartition des tâches individuelles, pas de prise de parole de l'étudiant aspie en
cas d'exposé, transmission des informations au sein du groupe par mail et non en
réunion présentielle, ...)
de définir des groupes de travail aléatoires (tirage au sort) ou de demander à des
étudiants de se joindre volontairement à l'étudiant aspie en rappelant les
consignes et les précautions de travail à prendre.

Le rôle de l'enseignant peut être de :

se positionner en médiateur du groupe classe
induire un climat de tolérance générale afin d'assurer un environnement social
favorable à l'étudiant aspie et aux autres étudiants

Préparer le travail de groupe
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2. Anticiper les éventuels obstacles

2.1. Considérer l'environnement sensoriel

Essayer de choisir des salles confortables acoustiquement
Pas d’odeurs fortes
Éclairage raisonnable (néons à éviter si possible, privilégier des LED)
Penser à éteindre les sources de nuisance sensorielle quand elles sont inutiles
(vidéo-projecteur allumé alors qu'on ne projette rien)

Bien entendu les locaux universitaires ne sont pas toujours parfaits. Mais on peut
parfois choisir des salles meilleures que d'autres.

Mettre un étudiant hyperacousique dans une salle où le moindre bruit résonne, c'est
comme mettre un étudiant en fauteuil roulant dans un bâtiment sans ascenseur !

2.2. Autoriser l'utilisation de matériel spécifique

Pour atténuer les difficultés
sensorielles : lunettes, casque anti-
bruit
Pour prendre les cours : dictaphone
/enregistreur, etc.

Casque anti-bruit et lunettes de soleil

2.3. Proposer des alternatives

Définition d’une salle de repli

Préparer un cadre rassurant

Remarque : On fait avec ce qu'on a... mais explorons tout ce qui est possible

Option de sortie de cours en cas de nécessité
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3.3. Améliorer l'accessibilité des activités en distanciel

Avec l'essor du numérique, les étudiants sont amenés à utiliser plus régulièrement et
plus intensivement des plateformes numériques de travail et les systèmes de
visioconférences.

Certains étudiants autistes peuvent se trouver en difficulté face à ces nouveaux usages,
quelques pistes de facilitation peuvent être envisagées.

Lorsque la lecture des documents n'est
pas guidée en cours par l'enseignant ou
lorsque les documents sont déposés
sans balisage sur une plateforme
numérique (type moodle), il peut être
difficile pour un étudiant de hiérarchiser
les informations contenues. Pour guider
l'étudiant, on peut envisager de :

Faire précéder les documents d'un
sommaire
Introduire des chapitres dans le
document

Pour aider l'étudiant à trier les
informations utiles, identifier celles qui
doivent être suivies, et lui éviter de se
sentir submergé par le flux de
notifications, l'utilisation du forum de la
plateforme peut être revue. Il peut être
proposé à l'étudiant de désactiver la
fonction forum. 

Pour cela, un guide d'utilisation
pratique peut être mis à sa
disposition.

L'enseignant peut transmettre
directement l'information à
l'étudiant qui a désactivé cette
fonction.

L'étudiant peut être mal à l'aise avec le
fait de voir son image à l'écran

Autoriser les étudiants à laisser leur
caméra éteinte

Dans certaines classes virtuelles, de
manière automatique, un son est
produit dès qu'un participant se

Organiser les documents sur la plateforme numérique

Réguler l'utilisation de la fonction « forum » de la plateforme

Adapter les modalités de cours en visio (synchrone)
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1. Formaliser les contenus

1.1. Privilégier une présentation organisée et détaillée

Vérifier et harmoniser le plan du cours
Annoncer, suivre et rappeler
fréquemment le plan détaillé
Spécifier les acronymes, les
abréviations et les signes, même les
plus usuels
Utiliser des puces, des numérotations
multi-niveaux, des tableaux, des
illustrations signifiantes

1.2. Recourir à des visuels sobres et formalisés

des supports au format simple sans trop
d'effets,
des textes aérés
une mise en forme hiérarchisée
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2. Poser des consignes explicites et synthétiques

2.1. Adopter une formulation explicite

Formulations littérales, concrètes,
désambiguisées

2.2. Etayer les consignes

Etayer les consignes à l'aide
d'illustrations visuelles ou de supports
écrits

Illustrer et préciser pour mieux appréhender le travail

Définir les objectifs pédagogiques, les compétences à 
évaluer, le ou les stratégies de résolution, etc… 
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Et les outils? voilà un exemple avec de l’IA Générative (travail en 
cours)

• Texte exercice: "Question I - Vous êtes avocat(e) et l'un de 
vos clients se dit victime de « pratiques 
anticoncurrentielles » : 

• 1) De quoi s'agit-il? 

• 2) Devant quelles instances pouvez-vous porter l'affaire ?"
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**Sujet/Thème :** Pratiques anticoncurrentielles dans le domaine juridique et commercial

**Objectif d'Apprentissage :**
Les étudiants seront capables de définir les pratiques anticoncurrentielles, de comprendre leur pertinence dans les 
contextes juridique et commercial, et d'identifier les voies légales appropriées pour traiter de telles pratiques.

**Question :**
Définissez le concept de pratiques anticoncurrentielles dans les sphères juridique et commerciale. Discutez des 
implications potentielles du comportement anticoncurrentiel sur les entreprises et le marché. Identifiez les 
organismes juridiques et réglementaires pertinents où un avocat peut porter une affaire impliquant des allégations de 
pratiques anticoncurrentielles.

**Instructions :**
Dans votre réponse, fournissez une définition claire des pratiques anticoncurrentielles et expliquez leur importance 
dans les cadres juridique et commercial. Analysez comment le comportement anticoncurrentiel peut avoir un impact 
sur les entreprises, les consommateurs et la dynamique globale du marché. Identifiez au moins deux organismes 
juridiques ou réglementaires appropriés où un avocat peut déposer une affaire liée à des allégations de pratiques 
anticoncurrentielles. Votre réponse devrait démontrer une compréhension approfondie du sujet et être articulée de 
manière efficace.

Résultats préliminaires
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•Profils des étudiants et étudiantes avec troubles du neuro-développement: 

•Diversité des besoins et des stratégies (« productive engagement ») 


• Troubles du spectre autistique 


•Spécification des règles / recommandations sur l’accessibilité de contenu pédagogique 


•Développement de systèmes d’IA centrés humains: 

•Modélisation fine et adaptative des personnes concernées (étudiants, enseignants)


•Méthodes d’apprentissage interactif 


•Evaluation des systèmes: 

•Génération de contenus pédagogiques par les enseignants 


•Acceptabilité - Ethique - Responsabilité 


•Quantification des bénéfices 


•Protocoles expérimentaux à l’université 



Questions?

MICHELANGELO
New technology to help 

children with Autism

The MICHELANGELO project intends 
to bring the assessment and the 
therapy of the autism out of the 
clinical environment and 
develop a patient-centric 
home-based intervention 
requiring a minimal 
human involvement 
and therefore 
extremely cost 
effective.

The research leading to these results has received funding from the European Union's Seventh Framework Programme 
(FP7/2007-2013) under grant agreement n° #288241

©FP7 Michelangelo
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Merci de votre attention


