
INDOOR AIR QUALITY ASSESSMENT FOR SMART 

ENVIRONMENTS 



Ambient Intelligence and 

Smart Environments 

The Ambient Intelligence and Smart Environments (AISE) book series presents the 

latest research results in the theory and practice, analysis and design, implementation, 

application and experience of Ambient Intelligence (AmI) and Smart Environments 

(SmE).  

Coordinating Series Editor: 

Juan Carlos Augusto 

 

Series Editors: 

Emile Aarts, Hamid Aghajan, Michael Berger, Marc Bohlen, Vic Callaghan, Diane Cook,  

Sajal Das, Anind Dey, Sylvain Giroux, Pertti Huuskonen, Jadwiga Indulska, Achilles Kameas, 

Peter Mikulecký, Andrés Muñoz Ortega, Albert Ali Salah, Daniel Shapiro, Vincent Tam, 

Toshiyo Tamura, Michael Weber 

Volume 30 

Recently published in this series 

Vol. 29. E. Bashir and M. Luštrek (Eds.), Intelligent Environments 2021 – Workshop 

Proceedings of the 17th International Conference on Intelligent Environments 

Vol. 28. C.A. Iglesias, J.I. Moreno Novella, A. Ricci, D. Rivera Pinto and D. Roman (Eds.), 

Intelligent Environments 2020 – Workshop Proceedings of the 16th International 

Conference on Intelligent Environments 

Vol. 27. J.L. Hernández Ramos and A. Skarmeta (Eds.), Security and Privacy in the Internet of 

Things: Challenges and Solutions 

Vol. 26. A. Muñoz, S. Ouhbi, W. Minker, L. Echabbi and M. Navarro-Cía (Eds.), Intelligent 

Environments 2019 – Workshop Proceedings of the 15th International Conference on 

Intelligent Environments 

Vol. 25. M. Vega-Barbas and F. Seoane (Eds.), Transforming Ergonomics with Personalized 

Health and Intelligent Workplaces 

Vol. 24. A. Muñoz and J. Park (Eds.), Agriculture and Environment Perspectives in Intelligent 

Systems 

Vol. 23. I. Chatzigiannakis, Y. Tobe, P. Novais and O. Amft (Eds.), Intelligent Environments 

2018 – Workshop Proceedings of the 14th International Conference on Intelligent 

Environments 

Vol. 22. C. Analide and P. Kim (Eds.), Intelligent Environments 2017 – Workshop 

Proceedings of the 13th International Conference on Intelligent Environments 

Vol. 21. P. Novais and S. Konomi (Eds.), Intelligent Environments 2016 – Workshop 

Proceedings of the 12th International Conference on Intelligent Environments 

ISSN 1875-4163 (print) 

ISSN 1875-4171 (online) 



Indoor Air Quality Assessment for 

Smart Environments 

 

Edited by 

Jagriti Saini 
Department of Electronics and Communication Engineering, 

National Institute of Technical Teachers’ Training and Research, 

Chandigarh, Sec -26, India 

Maitreyee Dutta 
Department of Information Management and Emerging Engineering, 

National Institute of Technical Teachers’ Training and Research, 

Chandigarh, Sec -26, India 

Gonçalo Marques 
Polytechnic of Coimbra, ESTGOH, Rua General Santos Costa, 

3400-124 Oliveira do Hospital, Portugal 

and 

Malka N. Halgamuge 
Department of Computer Science and Information Technology, 

La Trobe University, Melbourne, Australia 

 

Amsterdam • Berlin • Washington, DC 



© 2022 The authors and IOS Press. 

All rights reserved. No part of this book may be reproduced, stored in a retrieval system, 

or transmitted, in any form or by any means, without prior written permission from the publisher. 

ISBN 978-1-64368-276-1 (print) 

ISBN 978-1-64368-277-8 (online) 

Library of Congress Control Number: 2022936250 

doi: 10.3233/AISE30 

Publisher 

IOS Press BV 

Nieuwe Hemweg 6B 

1013 BG Amsterdam 

Netherlands 

fax: +31 20 687 0019 

e-mail: order@iospress.nl 

For book sales in the USA and Canada: 

IOS Press, Inc. 

6751 Tepper Drive 

Clifton, VA 20124 

USA 

Tel.: +1 703 830 6300 

Fax: +1 703 830 2300 

sales@iospress.com  

LEGAL NOTICE 

The publisher is not responsible for the use which might be made of the following information. 

PRINTED IN THE NETHERLANDS 



Preface 

Indoor air pollution (IAP) has been a rising concern for populations in developed and 

developing nations over the decades. Indoor air quality significantly influences people’s 

general health and well-being since they spend most of their time inside, whether at home 

or work. According to health statistics, about 95% of the world’s population suffers from 

one or more acute or chronic health concerns, making maintaining an active lifestyle 

difficult. Unfortunately, respiratory and cardiovascular diseases have become the 

primary concerns of the general public. Furthermore, most of this healthcare burden is 

driven by poor indoor air quality and repeated exposure to dangerous pollutant 

concentration levels. Pollution-related health problems can contribute to increased 

absenteeism and lost productivity worldwide. 

Several researchers have made significant breakthroughs in air quality control to 

help building occupants live in healthy environments. These efforts have resulted in 

several breakthroughs in the development of smart environments. The active 

involvement of emerging technologies in this problem domain is expected to reduce 

pollution exposure and healthcare expenditures.  The Internet of Things (IoT) and 

Wireless Sensor Networks (WSN)-based intelligent building management systems can 

assist with real-time monitoring of pollutants that cause poor indoor air quality (IAQ). 

These smart environmental monitoring systems can send out rapid notifications to 

occupants and automate ventilation as necessary. Furthermore, artificial intelligence AI-

based models can aid in the timely forecasting of changing pollutant concentration levels, 

allowing building occupants to take necessary precautions to prevent harmful exposure. 

The unique mix of new technologies for IAQ management and evaluation in smart 

environments provides for immediate feedback and response. However, there are several 

obstacles to overcome in establishing intelligent environmental management solutions 

for commercial and residential buildings. 

This book explores the IAQ problem domain while also highlighting the field’s 

potential challenges, gaps, and opportunities. As the title suggests, it allows for assessing 

indoor air quality in smart environments using emerging technologies. The chapters in 

this book were written by various field experts from different corners of the world, and 

they address significant elements of IAQ management. The following is the outline of 

the book: 

Chapter 1 explores the definition, current state of the art, and IoT/AI applications in 

the subject of indoor air quality. The authors cover IAQ management issues such as 

regulation, current measurement methodologies, and the possible integration of IoT and 

AI for indoor environment management. The book also describes how emerging 

technologies can promise outstanding returns to the communities in enhanced public 

health and well-being.  

Chapter 2 focuses on the indoor environmental sensing technologies for occupant 

health and comfort. The research aims to provide an in-depth systematic review of 

various sensing technologies pertaining to indoor air quality, thermal conditions, acoustic 

comfort, odour, illumination, and vibrational disturbances. The chapter identified four 

potential research gaps in the problem domain, including cost-effectiveness, data 
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interface and privacy, sensor range and positioning, subjective interactions and occupant 

expectations.  

Chapter 3 summarizes the computational aids, automated solutions, and machine 

learning-based methods to smart environmental management. The main goal of this 

study is to critically analyze the available technologies based on IoT, cloud computing, 

and fuzzy logic controllers to forecast IAQ levels. The authors explored a variety of 

sensors in the context of IAQ, including metal oxide semiconductors, electrochemical 

cells, and infrared modules. 

Chapter 4 presented an experimental analysis and risk assessment for real-time IAQ 

monitoring based on Zigbee-based wireless smart devices. Using Xbee wireless 

transmission modules, a microcontroller board, and low-cost IAQ sensors, the author 

designed an IoT-based portable device. Several important IAQ metrics, such as PM2.5, 

NO2, SO2, CO, and O3, were used to evaluate the system's performance. 

Chapter 5 provided a review in the context of IAQ while focusing on the 

observations made from green and smart hospitals. This chapter aims to determine the 

role of emerging technologies in creating a healthy indoor environment at green 

hospitals. This approach has the potential to encourage the development of green 

buildings in a variety of sectors, hence improving occupant comfort and well-being. 

Chapter 6 performs an evaluation of Nano building products for reducing health 

risks in smart IAQ management. The authors in this chapter examined the potential 

effects of nanomaterials in sustainable building design and user health. This research 

sheds light on the need for appropriate nanomaterial selection for healthy building 

environments. 

Chapter 7 describes the optimization options for household ventilation using an 

improved cookstove to enhance IAQ levels and public health. The authors reviewed 

several existing studies to gather scientific evidence in relation to the use of improved 

cookstoves to reduce the exposure of degraded air pollution levels for the building 

occupants.  

We hope that the chapters included in this book will provide deep insights into the 

IAQ evaluation, management, and assessment using potential technologies. This book 

will work as a source of knowledge and information for upcoming researchers, field 

experts, policymakers, public health experts, and government agencies enhancing 

building air quality at different levels. It will also guide building occupants to take 

necessary measures to handle the built environment and ventilation arrangements.  

This book would not have been accomplished without the contributions of the 

exceptional authors, professional reviewers, and IOS Press’s supporting editorial staff. 

We congratulate all the contributors for their valuable efforts in submitting articles and 

presenting potential findings to the scientific world. Furthermore, we thank the reviewers 

for their timely evaluation, comments, feedback, and recommendations on submitted 

chapters. Finally, we would like to express our gratitude towards Dr. Juan Carlos 

Augusto, the book series editor, for his consistent and unwavering support throughout 

this journey.  

Chandigarh, India Jagriti Saini 

Chandigarh, India Maitreyee Dutta 

Coimbra, Portugal Gonçalo Marques 

Melbourne, Australia Malka N. Halgamuge 
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