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Abstract

INTRODUCTION: All over Europe, there is an increasing demand for social/welfare services and a shift towards a
demand increasingly formed by a mix of well-being and safety. Arti�cial intelligence (AI), Internet-of-Things (IoT) and
cloud computing techniologies can play a major role in such a type of services.
OBJECTIVES: The aim of this work was to investigate, design, develop and validate a prototype platform, namedAssisto
eCare 4.0, providing “well-being” and “safety” services/functionalities to home elderly residents.
METHODS: The platform builds upon biometric technologies and analytics functionalities exploiting AI techniques
in order to limit human intervention during emergencies and automatically and immediately deciding actions to be
performed by making the operators intervene also directly at the user home.
RESULTS: The prototype has been validated with a group of 22 users over a period of more than 7 months. The results
derived from the �nal evaluation questionnaire show that the majority of participants rated the service as excellent.
CONCLUSIONS: The platform has been released according to the API-as-a-Service model, proposing itself with a
pioneering model of social open innovation, which is to develop and test the IT system and then to make it available
to all those who want to use it. Currently (July 2021) the system has been engineered and o�ered by a consortium of
di�erent industries and is operative in the Rome area.
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1. Introduction

The progressive aging of population all over Europe
has created an increasing demand for novel services. In
particular, starting from interviews on a sample of users over
65, we have focused that the question is not so much about
more traditional “health” services, but more about “well-
being” and “safety”. In other words, what users are asking
nowadays is to be able to continue to carry out their life, their
sports and hobbies, etc. but with some kind of control that
can automatically activate help procedures in case of need.
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On the basis of this, the Sempre Vicini1 project has
investigated, designed, developed and validated an Internet-
of-Things (IoT) architecture, which receives data about
the users from biometric devices for both domestic/indoor
use and for external/outside use (via a smartwatch) and
that transmits them to a cloud platform. Algorithms and
techniques based on Arti�cial Intelligence (AI) have been
integrated into the platform in order to customize the
system on individual users and habits. The platform, named
Assisto2 eCare 4.0, via biometric technologies and home
automation, monitors the person and stimulates her to take
care of herself. Biometric bracelets and sensors constantly

1In Italian, “sempre vicini" means “always close”, to give the feeling of being
always around, just as a relative person.
2In Italian “assisto” means “I take care”.
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monitor vital parameters (pressure, heart rate, temperature,
position, fall, etc.), stimulates the user to follow a healthy
lifestyle, o�er 24-hour automated control for safety and
emergency management if the biometric values exceed
safety thresholds or there are other problems inside or
outside the home. The system is equipped with AI-based
techniques limiting human intervention during emergencies
and automatically and immediately deciding actions to be
performed by making the operators intervene also directly
at the user home.

In terms of business model, Assisto eCare 4.0 has been
thought as a complete service, to be sold at an average price
equal to that of a TV subscription; it can be sold by social
cooperatives, telco, utilities, pharmacy networks, insurance
companies, and preliminary market studies convinced that
there is a market for this. Notably the platform/service is
able to promote “new jobs” by pushing persons to work with
these new biometric technologies in order to create the new
professional �gure of “social worker 4.0”.

The aim of this paper is to outline the technical
architecture of the system, and the process adopted for its
realization and preliminary validation. We review in Section
2 relevant initiatives and related work, then we describe
in Section 3 the medical background and assumptions
leading to the system. The Sections 4, 5, and 6 are focused
on the main technical aspects, describing functionalities,
architecture and the usage of AI techniques. Section 7
describes the validation performed, and �nally Section 8
concludes the paper by presenting also relevant lessons
learned and current adoption.

2. Related work

So called Health Smart Homes (HSHs) and Healthcare
Monitoring Systems (HMSs), as surveyed in [1], are an
integration of ubiquitous computing and communication
technologies. These systems have emerged as a promising
solution to provide health services that match the context
and real needs of subjects. Several studies and solutions
have been proposed to address diverse aspects of these
systems (interestingly [1] cites over 200 di�erent works). In
general, these solutions share common goals and properties:
their main objective is to provide a smart environment
where the system monitors and evaluates the health
conditions of subjects and provides them with timely e-
health services. [1] carefully analyzes those proposals and
identi�es some weaknesses, main challenges and still open
issues. A few approaches consider, in a systematic way, the
subject’s context: a lot of existing work take whatever is
measurable and consider it as the subject’s context, then
they use modelling techniques to detect anomalies and when
abnormal behaviour is detected, the subject’s health status is
deemed to have changed. Health and behavioural systems
for the elderly have been de�ned based on the availability
of sensing rather than the use of medical/expert/geriatric
knowledge and a good understanding of the subject’s

context. The lack of such considerations leads to high
uncertainty in the success and adoption of such projects.
Sempre Vicini has addressed such a concern, by adopting a
medical-leaded approach instead of a technology-leaded one:
the achievement of basic activities of daily living (ADLs) and
the analysis of health conditions is considered, and not ad-
hoc.

[2] evaluates a rapid prototyping solution for information
merging based on �ve health sensors and two low-cost
ubiquitous computing components: Arduino and Raspberry
Pi. The study, entirely aimed at reproducibility, evaluates
the extent to which portable technologies are capable
of integrating wearable sensors. The results are quite
encouraging, showing that the technology is mature but not
yet fully scalable on very large deployments, as also previosly
argued by the Whole System Demonstrator Programme
(WSD) [3]. A few years ago, this program was promoted
by the National Health System of the United Kingdom to
stimulate the adoption of telecare; the main purpose was
to provide more than 6000 patients with tools to manage
their chronic conditions with a tight supervision of clinical
sta� (up to 238 physicians) through the use of sensors for
monitoring physiological signals integrated into a complex
communication system.

The adoption of AI and data mining techniques to health
has been recently surveyed, speci�cally for the European
landscape, in [4]. With this respect, Assisto eCare 4.0 adopts
some of the more recent techniques, in particular those
ones based on neural networks, in order to predict possible
anomalies of patients and trigger corrective actions (as it will
be further explained in Section 6).

3. Medical background and assumptions

Generally speaking, health is not identi�ed in the absence
of disease(s), but in the feeling of well-being that allows a
person to maintain adequate activities. The quality of life
(QoL) is highly cited, but currently is poorly used in the
clinic practice; several tools for QoL assessment are largely
based on self-assessment and easy to compile. The QoL also
serves to establish the years lived with a good quality of life
(therefore also takes into account mortality) possibly thanks
to a speci�c treatment and possibly also evaluating the costs
incurred to obtain that result (cost-utility analysis).

Three elements are integrated into Evidence Based
Medicine (EBM): the patient’s situation, scienti�c evidence
and the doctor’s experience. EBM is also used for older
people although they are excluded in controlled clinical trials
(CCTs); CCTs rarely consider the speci�c needs of the elderly
and do not even foresee endpoints such as their preferences,
quality of life and self-su�ciency which are fundamental
for the elderly. Aging profoundly changes the physiology
of the organs making them more vulnerable and di�erently
responsive to drugs and also to the social and psychological
existential situations that gradually arise. In the elderly, the
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