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The increasing use of wearable sensors 
and of sensors linked to smartphones or 
other everyday objects allows to remote-
ly monitor human activities and vital 
parameters. The potential innovation of 
the Internet of Things and specifi cally 
of personal health coaching programs 
are particularly useful to prevent chronic 
diseases, but in the meantime they pose 
several challenges related to the huge 
amount of data to be handled, both at 
an IT level and from a legal point of view 
(privacy protection).

These worldwide challenges, shared by 
Europe and China, can be faced only 
through a genuine collaboration among 
researchers belonging to different fi elds, 
capable to work in an interdisciplinary 
team and in an international context. 
To this end, HEART - an industrial PhD 
program - is structured in six individual 
research projects, closely interrelated, 
conducted by six excellent young re-
searchers (four PhD students in ICT, one 
in Legal studies and one in International 
business). 

The fi nal result of HEART will be the de-
velopment of an integrated activity rec-
ognition platform for (personal) health 
services addressing the above-men-
tioned challenges and able to success-
fully compete both in the European and 
Chinese market.
Research will mainly be conducted at 
prestigious European universities, such as 
the University of Macerata and KU Leu-
ven, and at Philips, the leading multina-
tional in the healthcare sector, with the 
support of a network of European and 
Chinese institutions.

Within this context, the young research-
ers will experience an innovative training 
programme, which will provide them 
with multidisciplinary competences (be-
longing to ICT, law and business), trans-
versal skills and a deep knowledge of the 
promising Chinese market. 

HEART is one of the very fi rst Industri-
al doctorates, funded under the Marie 
Skłodowska-Curie Actions, integrating 
Information Technologies with the Social 
sciences and humanities.
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Current European and Chinese healthcare systems risk 
to be unsustainable in the near future to the challenges 
that result from a growth in chronic diseases. Indeed, 
chronic diseases are the leading cause of mortality and 
morbidity worldwide and affect both young and mid-
dle-aged as well as old people. Personal health coach-
ing programs can represent a valid solution, since they 
aim to reduce health risks by guiding people towards 
a healthier lifestyle as a prevention and management 
tool of lifestyle-based chronic diseases.

HEART will develop an integrated activity recognition 
platform for (personal) health services based on a 
personalized approach of mobile health coaching pro-
grams that involves the user and is tailored to individu-
al needs. In effect, personal health coaching programs 
are more likely to be successful when they are built on 
the basis of the user’s needs, offering coaching advice 
that is adapted to the health status, lifestyle and per-
sonality of the user.

HEART will offer the six PhD students an ambitious 
and innovative training programme, combining 
excellent research skills with strong international 
business attitude, inspiring to innovation-oriented 
mind-sets. 

The young researchers will develop a completely 
new profi le, based on a strong interdisciplinary at-
titude, integrating technical skills, socio-economic 
sciences’ perspectives, creativity and entrepreneur-
ial allure. 

Through long secondments at Chinese institu-
tions and at Philips Research China, they will also 
acquire strong intercultural teamwork capabilities 
and ability to cooperate in the EU-China framework 
for business.
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Each HEART young researcher will conduct their own 
individual research project, working in synergy with the 

other ones and acting as an integrated and complementary 
expertize group.  

The six individual research projects are:
1 - Health Behaviour Analytics on Heterogeneous Data: 

a) Activity recognition and detection of critical situations; 
b) Data-driven recognition of health – profi les / Relation be-

tween activities and health parameters.
2 - Scalability of Data Analytics: a) Active learning approach 

for transfer-based activity recognition, with a high classifi ca-
tion accuracy, which allows to go from a general classifi ca-

tion approach to a person specifi c classifi cation approach; 
b) Online and active transfer-based activity recognition 

approach.
3 - Scalability of Data Processing: a) Real-time and energy 

effi cient in-network data analysis in resource constrained 
systems (e.g. sensor networks); b) Privacy preserving and data 

protection issues related to remote monitoring, data gather-
ing and data analytics.

4 - Privacy and security analytics: a) Security and privacy 
threat assessment of the proposed end-to-end software 

architecture for remote monitoring, 
data gathering and data analytics; 

b) Privacy by design: enhancing the 
proposed software architecture 

from a security/privacy perspective 
by addressing data sharing scenar-

ios and data processing on weara-
bles and/or on cloud.

5 - Privacy by design and by 
research. The legal issues from 

conceptualization to commercial-
ization: a) New corporate data pro-

tection standards for the production 
of IoT health products and services 

in Europe and China; b) New pro-
tocols of privacy by design and by 

research in the commercialization 
of IoT health products and services.

6 - Understanding China: from 
customers’ needs to market pen-

etration: a) Compare and contrast 
customer perspective in Europe and 

China; b) Defi ne the right approach 
to tackle the Chinese market; c) 

Defi ne foresight scenario for imple-
mentation and market develop-

ment of innovation.

HEART will address the following research challenges:
1. Data analytics for personal health coaching. Data 

acquired from wearable and mobile devices (e.g. 
smart watches, smartphones) result in large multi-
modal streams of data, which have to be translated 
into actionable insights for the management of 
personal lifestyles. 

2. Data processing for personal health coaching. A 
large amount of data also needs the necessary re-
quirements of data processing. A model of dynam-
ically allocation of processing power will be devel-
oped taking into account sensor node resources, 
privacy requirements and availability of data.

3. Protection of private and personal information. 
IT solutions should be able to protect users’ privacy 
and comply with privacy laws from the conception 
to the commercialization of products and services.

4. Consumer perspective and Market penetration.
In order to exploit the Internet of Things’ innovation 
potential both in Europe and also abroad (in par-
ticular in the emerging Chinese market), solutions 
have to be tailored to the needs, behaviours and 
habits both of European and of Chinese consumer 
and to their respective legal, industrial and cultural 
contexts. Differences and similiarities between Chi-
nese and European consumers/context need to be 
identifi ed.

An integrated activity recognition platform for (personal) health services able to detect  human activities 
deriving from heterogeneous data and sources, using scalable algorithms, while safeguarding the privacy of 
the person. While developing the platform, The HEART team will also defi ne a penetration strategy for the 
Chinese market that ensures both protection of personal information and acquired sensitive data, and adap-
tion to the needs of the Chinese consumers. The resulting platform is expected to be applied in the weara-
ble sensor technology business and will be highly valuable to further personalize and tailor personal health 
coaching programs.

W H AT  T H E  P R O J E C T  W I L L  B R I N G

HEART training aims to: 
• enhance the attractiveness of careers in health 

monitoring systems through advanced and inter-
disciplinary training from leading European and 
Chinese institutions.

• provide future academic, industrial and public 
sector employers with researchers that have 
broad skill sets, given by a genuine interaction 
across disciplines, by a remarkable exposure to 
an international environmental (China) and by a 
signifi cant experience in private sector R&D.

• develop researchers with proven ability to trans-
form new knowledge into services and products 
useful to face current and future challenges.

• develop researchers able to share their outputs 
and outcomes with the wider academic and 
stakeholders community, according to an Open 
Science approach.

HEART is inspired by the perspective of tech-
nical innovation totally integrated with SSH 
innovation: IoT innovation is driven by consum-
er needs, embedding legal issues, and with 
the aim to enhance European fi rms compet-
itiveness for an effective and lasting market 
penetration in China.


