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ABSTRACT
*Corresponding Author:
scandari12@yahoo.com Background: Considering the increasing production of waste and the challenges associated
with traditional waste management, this research examines the integrated application of
How to Cite This Article: artificial intelligence and the Internet of Things in improving the waste management process.
Baharvandi N, Darvishmotevalli M, | The main objective of this study is to provide innovative and efficient solutions for the

Mohammadi Z, Faraji H, Eskandari collection, sorting, and recycling of waste using advanced technologies.

A. An Overview of Simulation and | Materials and Methods: This study was a descriptive review conducted in 2024, aimed at
Optimization Models for Urban | reporting the search process, documentation, and screening using the PRISMA checklist for
Solid Waste Management Systems. systematic reviews. The methodology involved searching for articles from 2000 to 2024 with
Journal of Environmental Health | the English keywords waste management, Internet of Things in waste management, artificial
Engineering. 2025; 12(2):227-242. intelligence in waste management, new methods of waste management, and their
corresponding Persian equivalents on reputable sites such as PubMed, Scopus, Web of Science,
Science Direct, Google Scholar, Magiran, and SID.

Results: After searching with relevant keywords, a total of 1021 studies were found, and based
on the inclusion and exclusion criteria, 41 articles were utilized. According to the results, the
combination of the Internet of Things and artificial intelligence in waste management leads to
the optimization of waste collection, prediction of waste volume, and reduction of costs.
Machine learning algorithms are also widely used in municipal solid waste management, from
waste generation to collection and transportation. Smart sensors and devices are capable of
providing real-time data, which can lead to better decision-making and ultimately enhance
MSWM, environmental sustainability, and the protection of natural resources.

Conclusion: Waste management in contemporary societies faces challenges such as increased
waste production and a lack of infrastructure. The utilization of modern technologies such as
the Internet of Things and artificial intelligence can significantly aid in improving the waste
management process by analyzing data, predicting waste volume, and optimizing collection
routes. This approach not only reduces costs but also contributes to environmental protection
and enhances urban quality of life.
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3.Global System for Mobile Communications/General
Packet Radio Service

4.Short Message Service

Copde Jhe K OLKa 5 Mishra axdlas s
L 'AoT-SWM) Lil 58 <ol b e pa Sl
BRI U RGN R SN IV NP NG
Condy bl 2 3 5 LS o0 e asile glaOISS
o3l> 3Ll O a LS a5 wadsn slaJlaw Jas
S jaseie s gl 1 LS o Jl gl B 25 o0
o o gl S odd sl plie oLl
s o ol e S e 5 LS 055 ki sa
S 0LlS LTS 45 s (6 S e 5 4lns LS
S LS i prman ot L S wlbas s ol
o b e Ol bl Yzl &S S
ol b (2315 Ol 5o Je ol 5l 0 (6 20
S plahe &S A sdalie 5 A e ileesly LS
oS Gble b anslie 5o Log S5E L oS 4 o5
s Wang adles 5o ™ Lsipe  Sme Comer
6)}139.' s oolla suaib ag s Jals gl OLSes
S A slel 6 Blony o e (e S e liloy
S 5 G Sk e edSgtuail
Gros S5k G P ear Glasid ) Sllons
oslizal YU 35 L Wlewy (sdoail 3iss gl » (CNN)
S gladileny @83 s Glp s Lo s
s S 4 pseme 5 L Z3L5L LB Glakilens
2ol GB sk LB wns (Sl
TS e 3Lk MG sladilony
j@)%W&O‘)&@}M\MNb)D
Wl x5 b ledes delr Llews (g5l I~
mﬁéu%gmﬁqj}j\rw@mwl
Syt UNO 353,11 BB L Yoo a5 0 S5
W s (RE) sy (8 3 sdinn 3 5 K3l 5
ol Loy 3l B L a8 o 555 o ad BB
OLES 1) Lilog o o8 i 5 oo J 28 55 0 w1y IS
& FGSM/GPRS 3 b sl e oS s 5 sls dal g
Slp 0selS oSl ol er s gl "(SMS) Sl

VP er lius ) ¥ o jlaci VY o) 90 cdaans Cudifuge ceusige ddas @ Y4


http://dx.doi.org/10.61186/jehe.12.2.227
https://jehe.abzums.ac.ir/article-1-1076-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-08 ]

[ DOI: 10.61186/jehe.12.2.227 ]

OLEany (stigolp un s

kS 35 5 o) Lo S Cblim o ge il 5l
LoAlge 6 per 228 gl 5 S
ST 5 5L sladds G 4 B S SS el g
S S o Kleny g e o

SolySwlw

oy o smetils Dlids azaS 3l lis Q8 e 5
Wl ) S Sl e Sy e ke
@Aﬂjﬁdljzsmyrﬁhplduﬁo@xmﬁ;
L sy mile ol S

o b

Sl Jl Colem § 5 mn SRasy ol sl
NG PR WA

Wl lba Mo

PR NG JU r»w;lQW\o&wQKx_ﬁjj
e ol s 1 ils o3l 5 s a3l iy o cilS 55 L)
Sl e gad Cule

Vb Sdauygs S line

Sl oo S Sl STl syl 5 5,
A e e | Vs (6550 paz

S5 55 daseas llde 26 g 3b-

Y @AY Gliae) Y o ladhi VY 0 g0 daaas cudilags cusigs dldas

=

2 sl gla s Bl S Olse 4 Lley Sy e
3508 Moy A5 4l e Bl b Golas sl o
gy 3 Jame ST 5 e glan L
blis [ ohie &0 ol W8 5 op g5 sla Kl a3l oS
SSE 8Lkl s glatss ety l L
slagusls Sl ekl 5 (gilucn 5aS dibe 3 Lley
lap iy 5 bbby Ladipr Conde O e
Jols s b ol bl LIl ann s 5ol
oo b sl 5 (So T el (e ses oDl ol
3 el Il ane s @ oS cul sl s e aS
= A Gk Sl Ol ed (S5 i sse
L;jf)lSp.J;Sd»gianxbebLé}dew
il ol 5 oaan Ghaa B 4l slagsld
Sl K8 Blos o e a3 55 4 Ll e
wlols s aosls Jlow Sl L e sime Jis S
(e ot A e S S a5l sla S
5 kS SaS (soslaer e 5 Ol Sloinge 5 Llons
5 Shdamd DMl 05 8 ol 3 L Ll el Wl e
S S s Ol hlay sla o Consy ol
ol sl @E L S e s e
Copde glaagsa Llg e Lo & (s slagosls
53 ooilid 5 oLlS il b asly cdas EalS | Llewy


http://dx.doi.org/10.61186/jehe.12.2.227
https://jehe.abzums.ac.ir/article-1-1076-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-08 ]

[ DOI: 10.61186/jehe.12.2.227 ]

o dola wilacsy cy pno pless (g5l dogo 5 (slew i (gl Yo o s

References

L.

10.

11.

12.

13.

14.

15.

16.

Voukkali I, Papamichael I, Loizia P, Zorpas AA.
Urbanization and solid waste production: Prospects and
challenges. Environmental Science and Pollution
Research. 2024;31(12):17678-89.

Lutz W, Sanderson W, Scherbov S. The end of world
population growth. Nature. 2001;412(6846):543-5.

Shah WUH, Yasmeen R, Sarfraz M, Ivascu L. The
repercussions of economic growth, industrialization,
foreign direct investment, and technology on municipal
solid waste: Evidence from OECD economies.
Sustainability. 2023;15(1):836.

Madsen AM, Raulf M, Duquenne P, Graff P, Cyprowski
M, Beswick A, et al. Review of biological risks associated
with the collection of municipal wastes. Science of the
Total Environment. 2021;791:148287.

Sufian M, Bala B. Modeling of urban solid waste
management system: The case of Dhaka city. Waste
management. 2007;27(7):858-68.

Andeobu L, Wibowo S, Grandhi S. Artificial intelligence
applications for sustainable solid waste management
practices in Australia: A systematic review. Science of
The Total Environment. 2022;834:155389.

Shahab S, Anjum M, Umar MS. Deep learning
applications in solid waste management: A deep literature
review. International Journal of Advanced Computer
Science and Applications. 2022;13.(Y)

Krystosik A, Njoroge G, Odhiambo L, Forsyth JE,
Mutuku F, LaBeaud AD. Solid wastes provide breeding
sites, burrows, and food for biological disease vectors, and
urban zoonotic reservoirs: a call to action for solutions-
based research. Frontiers in public health. 2020;7:405.
Magquart P-O, Froehlich Y, Boyer S. Plastic pollution and
infectious diseases. The Lancet Planetary Health.
2022;6(10):e842-¢5.

Sondh S, Upadhyay DS, Patel S, Patel RN. A strategic
review on Municipal Solid Waste (living solid waste)
management system focusing on policies, selection
criteria and techniques for waste-to-value. Journal of
Cleaner Production. 2022;356:131908.

Prajapati P, Varjani S, Singhania RR, Patel AK, Awasthi
MK, Sindhu R, et al. Critical review on technological
advancements for effective waste management of
municipal solid waste—Updates and way forward.
Environmental Technology & Innovation.
2021;23:101749.

Abubakar IR, Maniruzzaman KM, Dano UL, AlShihri FS,
AlShammari MS, Ahmed SMS, et al. Environmental
sustainability impacts of solid waste management
practices in the global South. International journal of
environmental  research  and  public  health.
2022;19(19):12717.

Carcamo EAB, Pefiabaena-Niebles R. Opportunities and
challenges for the waste management in emerging and
frontier countries through industrial symbiosis. Journal of
Cleaner Production. 2022;363:132607.

Khalami MM, Hasanzadeh M. Intelligent Waste
Management Based on the Internet of Things: A Step
Towards the City of Knowledge. New Researches in the
Smart City. 2022;1(1):38-56 (in persion).

Aleyadeh S, Taha A-EM, editors. An IoT-Based
architecture for waste management. 2018 IEEE
International Conference on Communications Workshops
(ICC Workshops); 2018: IEEE.

Burduk A, Lapczynska D, Kochanska J, Musiat K,
Wigcek D, Kuric I. Waste management with the use of

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

heuristic algorithms and Internet of Things technology.
Sensors. 2022;22(22):8786.

Alqahtani F, Al-Makhadmeh Z, Tolba A, Said W. Internet
of things-based urban waste management system for
smart cities using a Cuckoo Search Algorithm. Cluster
Computing. 2020;23:1769-80.

Vishnu S, Ramson SJ, Senith S, Anagnostopoulos T, Abu-
Mahfouz AM, Fan X, et al. IoT-Enabled solid waste

management in  smart cities. Smart  Cities.
2021;4(3):1004-17.

Al-Raecei M. The smart future for sustainable
development: Artificial intelligence solutions for

sustainable urbanization. Sustainable Development. 2024.
Fang B, Yu J, Chen Z, Osman Al, Farghali M, lhara I, et
al. Artificial intelligence for waste management in smart
cities: a review. Environmental Chemistry Letters.
2023;21(4):1959-89.

Khan S, Anjum R, Raza ST, Bazai NA, Ihtisham M.
Technologies for municipal solid waste management:
Current status, challenges, and future perspectives.
Chemosphere. 2022;288:132403.

Soltanian S, Kalogirou SA, Ranjbari M, Amiri H, Mahian
O, Khoshnevisan B, et al. Exergetic sustainability analysis
of municipal solid waste treatment systems: A systematic
critical review. Renewable and Sustainable Energy
Reviews. 2022;156:111975.

Lin K, Zhao Y, Kuo J-H, Deng H, Cui F, Zhang Z, et al.
Toward smarter management and recovery of municipal
solid waste: A critical review on deep learning
approaches.  Journal of  Cleaner  Production.
2022;346:130943.

Pillai KS, Sneha M, Aiswarya S, Anand AB, Prasad G,
editors. Municipal Solid Waste Management: A Review
of Machine Learning Applications. E3S Web of
Conferences; 2023: EDP Sciences.

Jude AB, Singh D, Islam S, Jameel M, Srivastava S,
Prabha B, et al. An artificial intelligence based predictive
approach for smart waste management. Wirel Pers
Commun. 2021;123456789.

Xia W, Jiang Y, Chen X, Zhao R. Application of machine
learning algorithms in municipal solid waste
management: A mini review. Waste Management &
Research. 2022;40(6):609-24.

Ahmed AAA, Asadullah A. Artificial intelligence and
machine learning in waste management and recycling.
Engineering International. 2020;8(1):43-52.

Alizadeh N AM. Analyzing the Improvement Criteria of
Urban Waste Management Based on Internet-of-Thing
(IoT) Technology Using Dimatel Method. Urban
Management Studies. Urban Management Studies.
2022;49(14):77-91(in persion).

Navia R, Ross DE. Waste management and artificial
intelligence: Is it happening already? : SAGE Publications
Sage UK: London, England; 2024. p. 285-6.

Khalami MM, Hasanzadeh M. Intelligent Waste
Management Based on the Internet of Things: A Step
Towards the City of Knowledge. Journal of New
Researches in the Smart City. 2022;1(1):38-56 ( in
persion).

Yusof NM, Zulkifli MF, Yusof M, Azman AA. Smart
waste bin with real-time monitoring system. International
Journal of Engineering & Technology. 2018;7(2.29):725-
9.

Reza M, Hassan M. Al-Driven solutions for enhanced
waste management and recycling in urban areas.
International Journal of Sustainable Infrastructure for
Cities and Societies. 2023;8(2):1-13.

VP er lius ) ¥ o ylaci VY 0 90 cdaans cudifuge ceudige ddas @YY


http://dx.doi.org/10.61186/jehe.12.2.227
https://jehe.abzums.ac.ir/article-1-1076-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-08 ]

[ DOI: 10.61186/jehe.12.2.227 ]

33.

34.

35.

36.

37.

YEY @ AYeY Gliae) Y ojlahi VY 0 g0 daaas cudilags cuiigs dldas

OLEany (stigolp un s

Franchina L, Calabrese A, Inzerilli G, Scatto E, Brutti G,
de los Angeles Bonanni MV. Thinking green: The role of
smart technologies in transforming cities’ waste and
supply Chain’s flow. Cleaner Engineering and
Technology. 2021;2:100077.

Albizzati PF, Foster G, Gaudillat P, Manfredi S, Tonini
D. A model to assess the environmental and economic
impacts of municipal waste management in Europe.
Waste Management. 2024;174:605-17.

Atayero AA, Popoola SI, Williams R, Badejo JA, Misra
S, editors. Smart city waste management system using
Internet of Things and cloud computing. Intelligent
Systems Design and Applications: 19th International
Conference on Intelligent Systems Design and
Applications (ISDA 2019) held December 3-5, 2019 19;
2021: Springer.

Islam MS, Arebey M, Hannan M, Basri H, editors.
Overview for solid waste bin monitoring and collection
system. 2012 International Conference on Innovation
Management and Technology Research; 2012: IEEE.
Arebey M, Hannan M, Basri H, Begum R, Abdullah H,
editors. Solid waste monitoring system integration based

38.

39.

40.

41.

on RFID, GPS and camera. 2010 international conference
on intelligent and advanced systems; 2010: IEEE.

Mishra S, Jena L, Tripathy HK, Gaber T. Prioritized and
predictive intelligence of things enabled waste
management model in smart and sustainable environment.
PloS one. 2022;17(8):e0272383.

Wang C, Qin J, Qu C, Ran X, Liu C, Chen B. A smart
municipal waste management system based on deep-
learning and Internet of Things. Waste Management.
2021;135:20-9.

Hassan SA, Jameel NGM, Sekeroglu B. Smart solid waste
monitoring and collection system. International Journal.
2016;6.(1+)

Jain A, Bagherwal R, editors. Design and implementation
of a smart solid waste monitoring and collection system
based on Internet of Things. 2017 8th international
conference on computing, communication and
networking technologies (ICCCNT); 2017: IEEE.


http://dx.doi.org/10.61186/jehe.12.2.227
https://jehe.abzums.ac.ir/article-1-1076-en.html
http://www.tcpdf.org

