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Humanidades e Tecnologias (Lisbon, Portugal). He was founder and is coordinator
of the Assisted Living Computing and Telecommunications Laboratory (ALLab), a
research group within the Instituto de Telecomunicações at UBI. He was also
cofounder and is Coordinator of the Executive Council of the BSAFE LAB – Law
enforcement, Justice and Public Safety Research and Technology Transfer
Laboratory, a multidisciplinary research laboratory in UBI. He is the coordinator of
the Cisco Academy at UBI, Head of EyeSeeLab in Eye- See Lda. (Lisbon, Portugal), and member of the Consultative Council of Favvus IT HR SA (Lisbon). He is
also Chair of the COST Action IC1303 AAPELE – Architectures, Algorithms and
Platforms for Enhanced Living Environments. He is the main author of several
international, European and Portuguese patents. He is member of the Non-Commercial Users Constituency, a group within GNSO in ICANN. His main interests
include next-generation networks, algorithms for bio-signal processing, distributed
and cooperative protocols.
Rossitza Goleva received her Ph.D. in Communication Networks in 2016 and
M.Sc. in Computer Science in 1982 at Technical University of Sofia, Bulgaria. She
was part of the research staff of the research Institute of Bulgarian PTT between
1982 and 1987. Since 1987, she is with Department of Communication Networks at
Technical University of Sofia. At present, Rossitza works on communication networks, communication protocols and software engineering. Her research interests
are in Quality of Service in communication networks, communication protocols,
traffic engineering, cloud and fog computing, performance analyses. She is an
IEEE Member, involved in IEEE Bulgaria section activities, has more than 85
research publications, was part of more than 30 research projects including and EU
COST IC1303 AAPELE action.
Carlos Alberto Valderrama is, since 2004, Director of the Electronics and
Microelectronics Department at the Polytechnic Faculty of the University of Mons
in Belgium. The Electronics and Microelectronics Department is member of the
Numediart (New Media Art Technology) and the InforTec (Information Technology) Institutes. He obtained the Ph.D. degree in Microelectronics at the INPG in
Grenoble, France, in 1998, the M.Sc. diploma at the Federal University of Rio de
Janeiro (UFRJ-COPPE), Brazil, in 1993, and the electrical-electronics engineering

About the editors

xvii

diploma at the National University of Cordoba (UNC), Argentina, in 1989. He was
visiting professor at two Brazilian universities, at the Federal University of Pernambuco (UFPE) in 2004 and at the Federal University of Rio Grande do Norte
(UFRN) in 1998. Between 1999 and 2004, he was leading the Hardware-Flow team
in CoWare NV. (today acquired by Synopsys), Belgium. In 2009, he was responsible for the creation of the spinoff Nsilition (http://www.nsilition.com/) resulting
from the IPfundry project funded by the Walloon Region. His primary research
interests include wireless communication, EDA and system level design of reconfigurable embedded architectures. He has participated in more than 15 national and
international research projects from the development of 4G chips to next-generation tracking devices and software architectures for the IoT, satellite and multicore
industry, collaborating with partners such as Alcatel, STMicroelectronics, NXP and
Thales. He serves as technical reviewer and committee member of multiple journals and international conferences. His research activity is supported by more than
150 publications on international conferences, more than 10 books chapters, and
more than 30 scientific journals. He is IEEE senior member since 2006.

This page intentionally left blank

Preface

The implementation of the information and communication technologies (ICTs) in
healthcare and caregiving areas, the increase in medical expenses, problems with
demographic ageing, the dynamics of the everyday life and the necessity to take
care of the family put a strong pressure on the sustainability of health and social
care systems, on the labour participation and on the quality of life for elderly,
people with disabilities, children and active people. Enhanced living environments
(ELEs) encompass all ICT technological achievements supporting true ambientassisted living (AAL) including capabilities for better living and healthcare organization. ELE promotes the provision of infrastructures and services for better
living via the seamless integration of ICT within homes and residences, thus
increasing the quality of life of human beings, maintaining one’s home as a preferable living environment for as long as possible and not causing disruption in the
web of social and family interactions. AAL aims to construct safe environments
around assisted peoples (and local/remote caregivers/family members) in order to
help them maintain independent and/or more autonomous lifestyle. Finally, AAL/
ELE technologies allow the creation of personal living environments (PLEs) concerned with not only medical or fitness related functionalities but also social
isolation, stress level, emotional state, etc.
Most efforts today towards the realization of AAL/ELE systems are based on
developing specialized devices and the use of ambient intelligence to integrate
these devices together to construct a safe PLE. There is a missing interaction of
multiple stakeholders needing to collaborate for ELE supporting a multitude of
AAL services, as well as barriers to innovation in the markets concerned, the
governments, and health care sector. These innovations do not yet take place at a
relevant scale.
Many fundamental issues in the ELE area remain open. Most of the current
efforts still do not fully express the power of human being, and the importance of
social connections and societal activities is less noticed. Effective ELE solutions
require appropriate ICT algorithms, architectures and platforms, having in view the
advance of science in this area and the development of new and innovative connected solutions (particularly in the area of smart dust/dew/fog/cloud computing).
In this sense, the book aims to provide a platform for the dissemination of research
efforts and presentation of advances in the ELE area that explicitly aim at addressing these challenges.
The book is intended for use by different professionals from medical doctors,
ICT specialists, mathematicians, engineers and programmers to caregivers and
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third parties like insurance companies’ personnel and end users. It could be used as
a notebook in the related curriculum. The chapters could be read in any order.
The overall objectives of this book are to:
●

●

●

●

Offer an up-to-date analysis of architectures, techniques, protocols, components and development related to the AAL and ELE areas.
Explain state-of-the-art technological solutions for the main AAL/ELE issues,
stressing on computing and sensors.
Demonstrate the importance of the emotional status of people in their living
environment.
Present the AAL/ELE benefits along with the development process of scientific and commercial applications and platforms.

The book’s mission is to make readers familiar with these concepts and technologies that are successfully used in the implementation of today’s AAL/ELE
systems or are promising in future developments. The approach is more practical
than theoretical, defining different concepts under a hierarchical reference model
for ELE. The interdisciplinary nature of the topic brings together also an interdisciplinary team of authors that presented different views on the topic. The book
contains many examples showing specific applications and highlighting possibilities for the integration on a generic platform.
The book presents also up-to-date technological solutions to the main aspects
regarding AAL/ELE systems and applications including computing and artificial
intelligence. The aim is to demonstrate the process started with AAL labs by further
transforming these into islands with rich capabilities. This will allow crystallization
and refinement of specifications and definitions, and will provide possibilities to
offer appropriate services to broad public aiming at the same time to decrease the
cost of their provision. The book discusses contemporary AAL/ELE technologies
designed to solve some of the thorniest business problems affecting applications in
areas such as health and medical supply, smart cities and smart houses, big data,
Internet of Things (IoT) and many more.
The book consists of 14 chapters that are grouped logically depending on its
respective topics. Chapter 1 is an introduction to ELE. Chapter 2 deals with ELE
from the viewpoint of the socioecological psychology. It highlights an interesting
approach towards the emotional state of people under monitoring. Chapter 3
explains pervasive sensing for social connectedness and enriches the topic of
Chapter 2. Chapter 4 presents a specific view towards elderly, raising also some
ethical issues.
Chapter 5 defines in a more technical way how the end users, AAL and ELE
address service scenarios within a smart PLE. Chapter 6 demonstrates an interesting measurement of stress. An application of artificial intelligence in searching for
health information is shown in Chapter 7.
Chapters 8 and 9 relate to communications and networking aspects of
AAL/ELE platforms and systems along with their architectures and possible
implementations.

Preface

xxi

A broad analysis of the linear wireless sensor networks (LWSNs) and protocols
for use in the next-generation networks is included in Chapter 10. A theoretical
approach towards the actual software implementation on the target ELE platform is
shown in Chapter 11. Chapter 12 presents the use of wireless body area networks
for health monitoring along with corresponding challenges, topology design and
thermal issues. Chapter 13 presents an interesting survey on the wearable healthcare technology. Chapter 14 presents a sophisticated intelligent system for afterstroke home rehabilitation.
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