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Abstract

Urban development and public health depend heavily on air quality forecasts. Centralised data collecting, however,
present difficulties for typical machine learning models and raises security and privacy issues. By facilitating model
training across decentralised data sources while maintaining data privacy, federated learning (FL) presents a
possible option. Using information from many Internet of Things (IoT) sensors placed around cities, this research
offers an FL framework for forecasting the Air Quality Index (AQI). By preserving data privacy at each source, the
suggested FL framework makes it easier to train models using a variety of sensor data. To minimise the need for
data transfer, only model updates are communicated centrally once initial data processing and model training at the
sensor level are completed using local computing resources. Comparable accuracy to centralised methods was
attained by the FL model, which also improved data privacy. This study offers a scalable, real-time, and privacy-
aware framework for air quality monitoring systems that use the Internet of Things technology, which is a major

improvement for smart city efforts and environmental monitoring. © 2024, Scibulcom Ltd.. All rights reserved.

Author keywords
air quality; Air Quality Index (AQI); Federated learning (FL); Internet of Things (IoT); privacy; smart city


https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage
mailto:Sakshimalik26@gmail.com
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207381706&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57216220339&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57216220339&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58818196000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58818196000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58818196000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58818196000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55247401800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55247401800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85207822624&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58107539900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58107539900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192159826&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192159826&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192159826&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192159826&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59329285400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59329285400&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85193430098&noHighlight=false&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57422204200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57422204200&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85211324872&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic

Indexed keywords v
Sustainable Development Goals ® N
Sustainable Development Goals mapped to this document
Good health and well-being | Sustainable cities and communities
Goal 3 Goal 11
SciVal Topics ® v
Metrics v
References (15) View in search results format >

I au

RIS export v (EpPrint XE-mail & Save to PDF

Create bibliography

11

Kaginalkar, A., Kumar, S., Gargava, P, Niyogi, D.

Review of urban computing in air quality management as
smart city service: An integrated IoT, AI, and cloud
technology perspective

(2021) Urban Climate, 39, art. no. 100972. Cited 118 times.
http://www.journals.elsevier.com/urban-climate/
doi: 10.1016/j.uclim.2021.100972

View at Publisher

Liu, Y., Nie, J., Li, X., Ahmed, S.H., Lim, W.Y.B., Miao, C.

Federated Learning in the Sky: Aerial-Ground Air Quality
Sensing Framework with UAV Swarms

(2021) IEEE Internet of Things Journal, 8 (12), art. no. 9184079, pp. 9827-
9837. Cited 134 times.
http://ieeexplore.ieee.org/servlet/opac?punumber=6488907

doi: 10.1109/)10T.2020.3021006

View at Publisher

Yarragunta, S., Nabi, M.A,, Jeyanthi, P, Revathy, S.

Prediction of air pollutants using supervised machine
learning

(2021) Proceedings - 5th International Conference on Intelligent Computing
and Control Systems, ICICCS 2021, art. no. 9432078, pp. 1633-1640. Cited 25
times.
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9432068
ISBN: 978-166541272-8

doi: 10.1109/ICICCS51141.2021.9432078

View at Publisher


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=db50cd42e32e1977639ed7d74a652dd0&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85211324872%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85211324872
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=db50cd42e32e1977639ed7d74a652dd0&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85211324872%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85211324872
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=db50cd42e32e1977639ed7d74a652dd0&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85211324872%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85211324872
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115072004&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115072004&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115072004&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85115072004&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/urban-climate/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.uclim.2021.100972&locationID=3&categoryID=4&eid=2-s2.0-85115072004&issn=22120955&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=4e39283385bb48af06686af4b4794e81
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107517957&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107517957&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85107517957&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/servlet/opac?punumber=6488907
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fJIOT.2020.3021006&locationID=3&categoryID=4&eid=2-s2.0-85107517957&issn=23274662&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=09d4f0283bbfae586889965ca58bc4b8
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107539244&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85107539244&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85107539244&src=s&origin=reflist&refstat=core
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85107539244&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9432068
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICICCS51141.2021.9432078&locationID=3&categoryID=4&eid=2-s2.0-85107539244&issn=&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=035599d5804cc252aa913dacb7ce665a

KHALID, KHAN
Air Quality Forecasting Based on Machine and Deep Learning Models: an
IoT Application
(2023) Sukkur IBA Journal of Computing and Mathematical Sciences, 7 (1), p.
1. Cited 2 times.

Varde, A.S., Pandey, A., Du, X.

Prediction Tool on Fine Particle Pollutants and Air Quality for
Environmental Engineering

(2022) SN Computer Science, 3 (3), art. no. 184. Cited 10 times.
https://www.springer.com/journal/42979
doi: 10.1007/s42979-022-01068-2

View at Publisher

Morawska, L., Thai, P.K., Liu, X., Asumadu-Sakyi, A., Ayoko, G., Bartonova,
A., Bedini, A,, (...), Williams, R.

Applications of low-cost sensing technologies for air quality
monitoring and exposure assessment: How far have they
gone? (Open Access)

(2018) Environment International, 116, pp. 286-299. Cited 570 times.
www.elsevier.com/locate/envint
doi: 10.1016/j.envint.2018.04.018

View at Publisher

Zheng, Y., Yi, X, Li, M., Li, R., Shan, Z., Chang, E., Li, T.

Forecasting fine-grained air quality based on big data

(2015) Proceedings of the ACM SIGKDD International Conference on
Knowledge Discovery and Data Mining, 2015-August, pp. 2267-2276. Cited 402
times.

ISBN: 978-145033664-2

doi: 10.1145/2783258.2788573

View at Publisher

Chen, H.-S., Tam, K.-I,, Zhao, Y.-L., Yuan, L., Wang, W., Lin, M., Chiang, P.-C.

Development of Environmental Action Plans for Adaptation
to Climate Change: A Perspective of Air Quality
Management

(2023) Aerosol and Air Quality Research, 23 (10), art. no. 220377. Cited 6 times.

https://aaqr.org/articles/aaqr-22-11-0a-0377.pdf
doi: 10.4209/aaqr.220377

View at Publisher

Estrada, E., Vargas, M.P.M., Gémez, ]., Negron, A.P.P,, L6pez, G.L., Maciel, R.

Smart cities big data algorithms for sensors location

(2019) Applied Sciences (Switzerland), 9 (19), art. no. 4196. Cited 12 times.
https://res.mdpi.com/d_attachment/applsci/applsci-09-

04196/article_deploy/applsci-09-04196-v2.pdf
doi: 10.3390/app9194196

View at Publisher


https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85189916674&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129714426&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129714426&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85129714426&src=s&origin=reflist&refstat=core
https://www.springer.com/journal/42979
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs42979-022-01068-2&locationID=3&categoryID=4&eid=2-s2.0-85129714426&issn=26618907&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=3d0c967b3acefc6bb58ccfe719f6e962
https://www.scopus.com/record/display.uri?eid=2-s2.0-85046162925&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85046162925&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85046162925&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85046162925&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/locate/envint
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.envint.2018.04.018&locationID=3&categoryID=4&eid=2-s2.0-85046162925&issn=18736750&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=4d06eaaace9b4e46d31c1789be057d0f
https://www.scopus.com/record/display.uri?eid=2-s2.0-84954159209&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-84954159209&src=s&origin=reflist&refstat=core
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-84954159209&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1145%2f2783258.2788573&locationID=3&categoryID=4&eid=2-s2.0-84954159209&issn=&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=4d1eb45be1349660a08835a42638626a
https://www.scopus.com/record/display.uri?eid=2-s2.0-85172374882&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85172374882&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85172374882&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85172374882&src=s&origin=reflist&refstat=core
https://aaqr.org/articles/aaqr-22-11-oa-0377.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4209%2faaqr.220377&locationID=3&categoryID=4&eid=2-s2.0-85172374882&issn=20711409&linkType=ViewAtPublisher&year=2023&origin=reflist&dig=3af537dcdf2f1128ae33bea88d2d2b67
https://www.scopus.com/record/display.uri?eid=2-s2.0-85073294006&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85073294006&src=s&origin=reflist&refstat=core
https://res.mdpi.com/d_attachment/applsci/applsci-09-04196/article_deploy/applsci-09-04196-v2.pdf
https://res.mdpi.com/d_attachment/applsci/applsci-09-04196/article_deploy/applsci-09-04196-v2.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fapp9194196&locationID=3&categoryID=4&eid=2-s2.0-85073294006&issn=20763417&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=9204abb23b4abd0325865e55f6943e1b

[ 10

[ 14

Alam, F.,, Almaghthawi, A., Katib, I., Albeshri, A., Mehmood, R.

IResponse: An Al and IoT-enabled framework for
autonomous COVID-19 pandemic management (Open Access)

(2021) Sustainability (Switzerland), 13 (7), art. no. 3797. Cited 46 times.
https://www.mdpi.com/2071-1050/13/7/3797/pdf
doi: 10.3390/sul13073797

View at Publisher

Chaudhary, S., Sundaram, G.M., Parikh, S., Kamal, S., Rayannavar,
A., Sonule, V.B., Patil, H., (...), Rajaram, A.

UTILISING HYBRID FUZZY C-MEANS CLUSTERING FOR IOT
APPLICATION IN WIRELESS SENSOR NETWORKS (Open Access)

(2024) jJournal of Environmental Protection and Ecology, 25 (5), pp. 1674-
1685. Cited 6 times.
https://scibulcom.net/en/article/rmcS6B8lANUZzfVLY6D8q

Kanase, S., Amutha, M., Thangam, A., Loganathan, P, Ahmed, S.A., Kumar,
N.M.G., Rajaram, A.

OPTIMISED ENERGY-AWARE AI ALGORITHMS FOR IoT-
ENABLED SMART GRIDS (Open Access)

(2024) Journal of Environmental Protection and Ecology, 25 (2), pp. 659-
668. Cited 4 times.
https://scibulcom.net/article/QM]QjRKSsfmSeWXKpsjP

Renuka, G.B., Kanniyappan, S., Manjunatha, S., Kumar, S., Varalakshmi,
K.., Budhale, K.C., Patil, H., (...), Rajaram, A.

OPTIMISING ENERGY EFFICIENCY IN CLOUD-BASED BIG
DATA ENVIRONMENT USING LSTM-DWN REINFORCEMENT
LEARNING (Open Access)

(2024) Journal of Environmental Protection and Ecology, 25 (5), pp. 1594-
1603. Cited 5 times.

https://scibulcom.net/en/article/O5PnH)XplUla2tdKurEw

Sharma, P.K., Mamatha, K., Patankar, N.S., Selvam, N., Dwivedi, N., Yuvaraj,

K.P., Rajaram, A.

METEOROLOGICAL AND GEOSPATIAL ANALYSIS-BASED
INTEGRATED MACHINE LEARNING FOR ACCURATE AIR
QUALITY FORECASTING (Open Access)

(2024) Journal of Environmental Protection and Ecology, 25 (2), pp. 365-
373. Cited 5 times.
https://scibulcom.net/article/KdxCuBdv3j3qdEIUqGRTu

Vijayalakshmi, P, Patankar, N.S., Priya, R.S., Balde, G.H., Balu, S., Priya,
V., Rajaram, A.

WSN-ENHANCED AIR POLLUTION MONITORING AND
MITIGATION FOR URBAN ENVIRONMENTAL
SUSTAINABILITY (Open Access)

(2024) journal of Environmental Protection and Ecology, 25 (1), pp. 1-12. Cited
13 times.
https://scibulcom.net/article/VXMKQty201WYon3HstA3



https://www.scopus.com/record/display.uri?eid=2-s2.0-85104045793&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85104045793&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85104045793&src=s&origin=reflist&refstat=core
https://www.mdpi.com/2071-1050/13/7/3797/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fsu13073797&locationID=3&categoryID=4&eid=2-s2.0-85104045793&issn=20711050&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=918047e3e464465a0a32181195ea8c93
https://www.scopus.com/record/display.uri?eid=2-s2.0-85204043424&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85204043424&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85204043424&src=s&origin=reflist&refstat=core
https://scibulcom.net/en/article/rmcS6B8lAnUzfVLY6D8q
https://www.scopus.com/record/display.uri?eid=2-s2.0-85191751110&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85191751110&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85191751110&src=s&origin=reflist&refstat=core
https://scibulcom.net/article/QMJQjRKSsfmSeWXKpsjP
https://www.scopus.com/record/display.uri?eid=2-s2.0-85204050666&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85204050666&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85204050666&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85204050666&src=s&origin=reflist&refstat=core
https://scibulcom.net/en/article/O5PnHJXplU1a2tdKurEw
https://www.scopus.com/record/display.uri?eid=2-s2.0-85191419051&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85191419051&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85191419051&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85191419051&src=s&origin=reflist&refstat=core
https://scibulcom.net/article/KdxCuBdv3j3qdEIUqRTu
https://www.scopus.com/record/display.uri?eid=2-s2.0-85187147333&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85187147333&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/record/display.uri?eid=2-s2.0-85187147333&origin=reflist&sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85187147333&src=s&origin=reflist&refstat=core
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85211324872&refeid=2-s2.0-85187147333&src=s&origin=reflist&refstat=core
https://scibulcom.net/article/VXMKQty2o1WYon3HstA3

2, Malik, S.; Jindal Global Business School, O.P. Jindal Global University, Haryana,
Sonipat, India; email:Sakshimalik26@gmail.com
© Copyright 2024 Elsevier B.V., All rights reserved.

¢Backtoresults 1 of 1 A Top of page


mailto:Sakshimalik26@gmail.com
mailto:Sakshimalik26@gmail.com
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=3b367a085973b5a5784455a891a6bebb&sot=b&sdt=b&sl=89&s=TITLE-ABS-KEY%28IoT+and+Federal+framework+to+analyze+the+air+quality+index+in+urban+cities%29&offset=1&origin=recordpage

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

AARFERERTIT D
R P RAE
EEEBPIURS

MpocMoTp Bepcum Ha PyCCKoM A3bike

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 7 Privacy policy 21 Cookies settings

All content on this site: Copyright (© 2025 Elsevier B.V. 7, its licensors, and contributors. All rights are reserved, including those for
text and data mining, AI training, and similar technologies. For all open access content, the relevant licensing terms apply.
We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies 7.

RELX™


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

