[ Downloaded from jehe.abzums.ac.ir on 2025-12-16 ]

J E H E Journal of Environmental Health Engineering , 2025; 12(2):227-242 Systematic Review Article

Alborz University of Medical Sciences

An Overview of Simulation and Optimization Models for Urban Solid Waste
Management Systems

Received: 18 November 2024, Accepted: 08 January 2025

Narjes Baharvandi', Mohammad Darvishmotevalli**, Zahra Mohammadi*, Hossein faraji*, Akbar
Eskandari®

!Department of Environmental Health Engineering, Faculty of Health, Semnan University of Medical Sciences, Semnan, Iran
? Research Center for Health, Safety and Environment (RCHSE), Alborz University of Medical Sciences, Karaj, Iran
3 .Department of Environmental Health Engineering, Faculty of Health, Alborz University of Medical Sciences, Karaj, Iran
* Department of Environmental Health Engineering, Faculty of Health Yazd University of Medical Sciences, Yazd, Iran
Department of Health and Paramedicine, Tropical and Communicable Diseases Research Center, Iranshahr University of Medical
Sciences, Iranshahr. Iran
® Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran

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
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