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Ambient-Intelligence Environments are an exciting topic
of research which span a wide number of research and appli-
cation domains, among which is the Smart City concept.
In smart environments, Big Data applications are developed
to support smart components that reach the required level of
sustainability and improve the living standards by means of
wireless sensor networks. The aim of this IEEE Access Special
Section has been to provide a forum for the dissemination of
research based on Ambient Intelligence Environments, pay-
ing attention to Big Data, Smart & Sustainable Cities by the
use of wireless sensor networks. This Special Section in IEEE
Access is comprised of eleven articles from seven countries:
Taiwan, SA, Spain, Greece, Argentina, Chile, and the United
Kingdom, encompassing multiple continents. Each article
presents advances in Ambient-Intelligence Environments
applied to interesting and relevant domains, among them,
experiences in ambient-intelligence environments, Internet of
Things Frameworks and health solutions in the context of
Smart Cities.

This IEEE Acces Special Section entitled “Ambient intelli-
gence environments with wireless sensor networks from the
point of view of big data and smart & sustainable cities”” was
conceived during the organization of the 11th International
Conference on Ubiquitous Computing and Ambient Intel-
ligence UCAmI 2017, IWAAL & AmIHEALTH included)
held in Villanova University, Philadelphia (Pennsylvania,
USA) from 7th to 10th November 2017. The goal has been
to provide a forum for the dissemination of research based
on Ambient Intelligence Environments, paying attention to
recent advancements within intelligent environments with a
focus on Big Data, and Smart & Sustainable Cities; by the use
of wireless sensor networks that present new research contri-
butions on theories, models and algorithms, and applications.

We hope that this Special Section provides an inspira-
tional collection of ideas, techniques, and methodologies for
Ambient-Intelligence Environments, which will continue to
stimulate further research within this trending domain.

In the article, “Improving the accuracy and efficiency
of PM2.5 forecast service using cluster-based hybrid neural

network model”’, the authors, Mahajan, et al., propose a new
and interesting framework in the context of smart and sus-
tainable cities, considering wireless sensor networks,based
on IoT technology and machine learning techniques to accu-
rately forecast PM2.5 concentration with low computation.
The proposed framework is evaluated in the region of Tai-
wan, providing significant improvement in the accuracy and
reduction in the computation time.

The article entitled “Predicting the urgency demand of
COPD patients from environmental sensors within smart
cities with high-environmental sensitivity”” by Medina, et al.,
is also focused on smart and sustainable cities. The authors
present an approach to predict the number of cases of
chronic obstructive pulmonary disease based on four stages.
First, summarize and expand the features; then, evalu-
ate the correlation for selecting relevant features; follow-
ing that, integrate straightforwardly expert knowledge and,
finally, predict the target event with the sequence-based
classifier long short-term memory under a sliding window
approach. The proposed approach is evaluated in the city of
Jaén (Spain), providing excellent results.

In the article, “A human-centric & context-aware IoT
Framework for enhancing energy efficiency in buildings of
public use”, by Casado-Mansilla, et al., the authors present
interesting results in the context of the GreenSoul project,
which is focused on an innovative energy-efficient platform
which enhances traditional public-use buildings with multi-
ple and heterogeneous technologies. The authors propose a
human-centric and context-aware innovative ICT architecture
that follows the Edge Computing paradigm with three lay-
ers that resemble their physical location: the Device layer,
the Building layer, and the Front-end layer.

The article entitled “A protocol-channel-based indoor
positioning performance study for bluetooth low energy”
by de Blasio, et al., presents an in-depth study of the
performance of Bluetooth Low Energy (BLE) protocols and
channels in IP in a controlled environment. This study consid-
ers the orientation and the positioning of the BLE beacons by
using multiple measures of distance and similarity. This study
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is very relevant to propose real positioning systems due to the
fact that it provides results depending on the user’s orientation
in the positioning phase, BLE protocols, channels, number of
neighbors, and number of samples in both the calibration and
positioning phases.

In the article ““Systematic approach to analyze travel time
in road-based mass transit systems based on data mining”,
by Cristébal, et al., the authors presents a methodology for
analyzing travel time in a context of a road-based mass
transit system planned by timetables. The methodology is
based on data mining and uses the location data of vehicles
from the public transport fleet as initial data. The proposed
methodology enables the travel time of the different sched-
uled routes to be systematically analyzed, guaranteeing the
validity of the results by subjecting the data to validation
processes. The main advantage of the presented methodology
is that is suitable for implementation on the greatest possible
number of mass transit systems and it has been formalized
using standard data models and metrics. The methodology is
evaluated in a public transport company of the Canary Islands
(Spain), demonstrating its validity.

The article entitled ‘““Stochastic and information theory
techniques to reduce large datasets and detect cyberattacks
in ambient intelligence environments” by Bordel Sdnchez,
et al., presents a method to reduce large datasets, with the
objective of enabling new security techniques to detect cyber-
attacks in a fast and efficient way. The presented method
is based on the use of Stochastic Reduced Order Models
that is complemented with information theory techniques
to improve the processing time and the compression rate.
Results showed that reduced datasets are valid solutions to
train intelligent security systems, maintaining the success rate
in the same level as if standard datasets were employed.

In the article “Providing real-time message delivery on
opportunistic networks”, Santos, et al. propose a message
propagation model for opportunistic networks, considering
the participation of heterogeneous devices, and guarantee the
real-time behavior of the network by bounding the maximum
delay for messages transmission. The message propagation is
modeled using an analytical approach that reduces the effort
of prototyping and analyzing the properties of these networks.
The presented model is evaluated to illustrate the feasibility
of implementing the proposed message dissemination model
on opportunistic networks.

The article entitled “The experience of developing the
UJAmI Smart Lab” by Espinilla, et al., presents the expe-
rience of developing a smart lab in an academic sector. The
initial space assigned to the smart lab is described through
the creation of the smart lab fromfive perspectives: the layout
of the smart lab, the selection of the devices, the deploy-
ment of the middleware, the technical infrastructures, and the
furniture. Furthermore, guidelines and recommendations to
develop a smart lab, considering the experience of developing
the UJAmI Smart Lab, are presented.

In the article “A scalable, research oriented, generic,
sensor data platform”, by Rafferty, et al., the authors
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present SensorCentral, a big data platform designed to enable
storage and exploitation of sensor data with a number of
research-oriented features intended to reduce overheads and
increase the speed of research activities. These research-
oriented features include the ability to define experiments,
tools to enable swift annotation of data sets, and machine
learning services.

The article “Smartness and technical readiness of latin
american cities: a critical assessment” by Calderon et al.,
presents the results of an online survey assessing the smart-
ness of Latin American Cities and the perceived potential
of becoming smart in six dimensions: government, living,
mobility, economy, people, and environment. The partici-
pants of the survey were experts in technical areas, among
them, computer science, electrical engineering and other
types of engineering. Among the most important results of
the study highlights how technology plays an important role
in the development plans of cities and that the establishment
of smart cities is an integral process that requires more
than technology.

In the paper “An ontology-oriented architecture for dealing
with heterogeneous data applied to telemedicine systems”’,
Peral, et al., propose an architecture to process big data
including heterogeneous sources of information and define
an ontology-oriented architecture where a core ontology is
used as a knowledge base, providing a data integration of mul-
tiple heterogeneous sources. Natural Language Processing
and Artificial Intelligence methods are used to process and
mine data in the health sector to uncover knowledge hidden
in diverse data sources. The proposal is evaluated on the field
of diabetes to prove the validity of the proposed model.

To conclude, as Guest Editors of this Special Section,
we would like to take this opportunity to thank all the authors
for their efforts in the preparation of their manuscripts.
In addition, we wish to express our deepest gratitude to the
referees who provided very useful and thoughtful feedback
and our sincere thanks go to the Editor-in-Chief and other
IEEE Access staff members for their continuous support and
guidance. We hope that you enjoy reading the articles within
this Special Section and that the published work is inspira-
tional in contributing to the progression of the state-of-the-art
in Ambient-Intelligence Environments.
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