
EAI/Springer Innovations in Communication 
and Computing

Series Editor

Imrich Chlamtac, European Alliance for Innovation, Ghent, Belgium



The impact of information technologies is creating a new world yet not fully 
understood. The extent and speed of economic, life style and social changes already 
perceived in everyday life is hard to estimate without understanding the technological 
driving forces behind it. This series presents contributed volumes featuring the 
latest research and development in the various information engineering technologies 
that play a key role in this process. The range of topics, focusing primarily on 
communications and computing engineering include, but are not limited to, wireless 
networks; mobile communication; design and learning; gaming; interaction; 
e-health and pervasive healthcare; energy management; smart grids; internet of 
things; cognitive radio networks; computation; cloud computing; ubiquitous 
connectivity, and in mode general smart living, smart cities, Internet of Things and 
more. The series publishes a combination of expanded papers selected from hosted 
and sponsored European Alliance for Innovation (EAI) conferences that present 
cutting edge, global research as well as provide new perspectives on traditional 
related engineering fields. This content, complemented with open calls for 
contribution of book titles and individual chapters, together maintain Springer’s and 
EAI’s high standards of academic excellence. The audience for the books consists 
of researchers, industry professionals, advanced level students as well as practitioners 
in related fields of activity include information and communication specialists, 
security experts, economists, urban planners, doctors, and in general representatives 
in all those walks of life affected ad contributing to the information revolution.

Indexing: This series is indexed in Scopus, Ei Compendex, and zbMATH.
About EAI - EAI is a grassroots member organization initiated through cooperation 
between businesses, public, private and government organizations to address the 
global challenges of Europe’s future competitiveness and link the European 
Research community with its counterparts around the globe. EAI reaches out to 
hundreds of thousands of individual subscribers on all continents and collaborates 
with an institutional member base including Fortune 500 companies, government 
organizations, and educational institutions, provide a free research and innovation 
platform. Through its open free membership model EAI promotes a new research 
and innovation culture based on collaboration, connectivity and recognition of 
excellence by community.



Gonçalo Marques  •  Jagriti Saini 
Maitreyee Dutta
Editors

IoT Enabled  
Computer-Aided  
Systems for Smart Buildings



ISSN 2522-8595	         ISSN 2522-8609  (electronic)
EAI/Springer Innovations in Communication and Computing
ISBN 978-3-031-26684-3        ISBN 978-3-031-26685-0  (eBook)
https://doi.org/10.1007/978-3-031-26685-0

© European Alliance for Innovation 2023
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether 
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar 
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
Gonçalo Marques
Technology and Management School of 
Oliveira do Hospital
Polytechnic Institute of Coimbra
Oliveira do Hospital, Coimbra, Portugal

Maitreyee Dutta
Department of Information Management 
and Emerging Engineering
National Institute of Technical Teachers’ 
Training and Research
Chandigarh, Chandigarh, India

Jagriti Saini 
Department of Electronics and 
Communication Engineering
National Institute of Technical Teachers’ 
Training and Research
Chandigarh, Chandigarh, India

https://doi.org/10.1007/978-3-031-26685-0
https://orcid.org/0000-0001-6903-3722


v

Preface

Smart buildings can improve quality of life by a considerable level. It is not just 
about the comfort of having everything under control with remote controllers and 
mobile-based actions; instead, smart buildings even provide an enhanced lifestyle to 
elderly people, disabled patients, and children as well. There are plenty of advanced 
technologies that can be used to create smart building environments. This book 
focuses on the integration of IoT and computer-aided systems for the development 
of smart buildings. The scope of this book includes, but is not restricted to, advanced 
technologies for monitoring, energy management, protection, safety, assisted living, 
and intelligent operations. It covers the wide aspects of interconnected smart ser-
vices with convenient interfacing to the end-users.

To be more precise about the content of this book, the seven chapters shed light 
on the assessment, control, and management of various smart building applications. 
In the first chapter entitled “Environmental Data Control in Smart Buildings: Big 
Data Analysis and Existing IoT Technological Systems,” David Galán-Madruga 
exhibited diverse arguments evidencing the implementation of technological tools 
relying on IoT systems for managing smart buildings, which helps preserve or 
improve the comfort and wellbeing of indoor occupants, to provide potential read-
ers with an informative benchmark, encompassing aspects such as the control of 
thermal, security, lighting, and noise and air quality. In the second chapter entitled 
“Need of Technological Interventions for Indoor Air Quality and Risk Assessment 
upon Short-Term Exposure: A Futuristic Approach,” Khan et al. analyzed condi-
tions causing short-term exposure to polluted air along with the need for technologi-
cal interventions and risk assessment for better outcomes. Beucker et al. in their 
chapter entitled “Climate-Neutral Districts with Decentralized Energy Production, 
E-Mobility and Through the Formation of an Energy Community Exchange of 
Electricity and Heat,” described various modern energy production methods in dif-
ferent types of buildings along with essential requirements and constraints in the 
e-mobility application domain. Mohapatra et  al. in their chapter entitled “IoT 
Enabled Zero Water Wastage Smart Garden” provided experimental details of a 
low-cost sensor-based soil moisture and temperature monitoring system to ensure 
real-time assessment of plant health. These smart systems can further help in 
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controlled irrigation management for roadside plants, city park fields, and gardens. 
These zero water waste gardens can be an impressive addition to smart buildings. 
Another chapter entitled “IoT-Based Human Activity Recognition for Smart Living” 
by Saha et al. highlighted the importance of IoT-based human activity recognition 
system for smart living. The chapter provided valuable insights into general archi-
tecture, design principles, essential components, and research challenges associated 
with developing a proposed IoT-based human behavior supervision system. Willets 
et  al. in their chapter entitled “Application of Data Mining to Support Facilities 
Management in Smart Buildings” discussed data mining applications using big data 
gathered from smart sensor systems that can be further utilized to support resource 
conservation, energy management, and sustainability. In the last chapter entitled 
“Application of Artificial Intelligence in Ambient Assisted Living to Support Elderly 
People in Smart Homes,” Bastaki et al. presented valuable information on ambient 
intelligence paradigms to improve healthcare services to older residents living in 
care centers or independent homes. This study emphasizes the contribution of arti-
ficial intelligence, context awareness, wearable technologies, and ubiquitous/perva-
sive computing to design ambient assisted living environments.

The chapters in this book provide valuable information on the utilization of 
advanced technologies for designing smart building applications. This book throws 
light on challenges, opportunities, and applications of IoT and computer-aided sys-
tems to enhance human lifestyle with improved building environments. This book 
may help upcoming researchers to understand the potential of emerging technolo-
gies to create smart building environments along with considerable problems in this 
research area.

The editors want to thank the contributions of several insightful writers, expert 
reviewers, and the supporting editorial team of European Alliance for Innovation 
(EAI) and Springer to complete this book. We congratulate all the writers for their 
valuable efforts in creating, submitting, and updating articles as per the reviewer 
comments. Finally, we would like to extend our sincere gratitude to Eliška Vlčková 
for his support in the entire book publishing process.

Oliveira do Hospital, Coimbra, Portugal� Gonçalo Marques
Chandigarh, Chandigarh, India� Jagriti Saini
 � Maitreyee Dutta  
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About the Book

Smart buildings can improve quality of life by a considerable level. Smart buildings 
provide an enhanced lifestyle to elderly people, disabled patients, and children as 
well. There are plenty of advanced technologies that can be used to create smart 
building environments. This book focuses on the integration of IoT and computer-
aided systems for the development of smart buildings. The scope of this book 
includes, but is not restricted to, advanced technologies for monitoring, energy man-
agement, protection, safety, assisted living, and intelligent operations. It covers the 
wide aspects of interconnected smart services with convenient interfacing to the 
end-users. The chapters in this volume provide valuable information on the utiliza-
tion of advanced technologies for designing smart building applications. Moreover, 
this book throws light on challenges, opportunities, and applications of IoT and 
computer-aided systems to enhance human lifestyle with improved building envi-
ronments. This book may help upcoming researchers to understand the potential of 
emerging technologies to create smart building environments along with consider-
able problems in this research area.
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Abstract

The variation in ambient air pollution hampers

indoor air quality (IAQ), and even the short-term

variation is very hazardous for the exposed

population. Technological interventions including

sensors, smartphones and other gadgets are

implemented to build smart environments.

However, these interventions are still not fully

explored in developing countries like India. The

COVID-19 pandemic has made it very important to

keep a tab on the air we breathe in as those already
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suffering from respiratory troubles are prone to fall

victim to the deadly disease. In such a scenario,

even a rise in pollution for a short duration is

dangerous to the exposed pollution. Such short-

term exposure facilitated by the meteorological

creates a disaster for environmental health. The

short-term rise in the concentration of pollutants

makes things worse for the exposed people, even

indoors. It is therefore critical to come up with a

concrete solution to predict the IAQ instantly and

warn the exposed population which can be only

achieved by technological interventions and

futuristic Internet of Things-based computational

predictions. This chapter is intended to elaborate

the health hazards linked to short-term rise in

pollutants, which often goes unnoticed but has a

critical impact and how with the help of IoT-based

applications, the short-term variation can be

predicted through different strategies. Similarly, the

assessment of the health impact associated with

short-term exposure to air pollution is also

significant, and different exposure assessment

models and computational strategies are discussed

in the course of the study.

Keywords

Internet of Things Smart environment

Exposure Short-term Health
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