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Introduction: Waste accumulation in metropolises such as Tehran has challenged
urban management, as traditional waste collection methods are inefficient in
densely populated areas. Smart cities improve the quality of urban life by providing
technological solutions, and smart waste collection systems reduce service times,
pollution, and costs.

Objective: This study focuses on garbage collection in Tehran, seeking to increase
sustainability and efficiency using the Internet of Things and optimization
algorithms. Given the global increase in garbage expected to reach 3.4 billion tons
by 2050, this study targets scheduling inefficiencies, energy consumption, pollution,
and costs with an intelligent model.

Research Methodology: This applied study optimizes garbage collection in Tehran
with the Coral Reef Optimization Algorithm. The multi-stage approach of the
proposed algorithm not only controls the filling level of the bins and traffic but also
considers the type of garbage to perform more appropriate separation. In the
proposed model, sensors attached to the garbage bins collect information related to
data, such as the filling level of the bin and the type of garbage, and the proposed
algorithm optimizes the routes and schedules. The efficiency of the proposed
method is measured in comparison with genetic algorithms and ant colony
optimization. The experiment results show the efficiency of the proposed method
over compared algorithms in all objectives.

Findings: The proposed intelligent algorithm using sensors and in the loT platform
reduces costs, distance traveled, emissions, and emptying time compared to
traditional methods in Tehran. This method provides a scalable 10T-based solution
for waste management, traffic, and high-volume waste.

Conclusion: The loT platform and related sensors combined with the coral reef
algorithm improve waste management by optimizing routes and reducing the costs
and time of collecting the whole city's waste. Successive iterations provide an
efficient model that outperforms classical methods in all objectives.
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Extend Abstract

Introduction:

The accumulation of waste in megacities poses a significant challenge to urban management.
Traditional waste collection methods are ill-equipped to meet the demands of densely populated
areas such as Tehran. As a result, the concept of smart cities has gained prominence as a
transformative technological framework designed to enhance the quality of life for urban
residents. Within this framework, the waste collection process in smart cities serves as a critical
mechanism for improving urban services. Moreover, the incorporation of an intelligent learning
system holds the potential to optimize waste collection, leading to reductions in service times,
air pollution levels, and overall operational costs.

Methodology:

This study, which is of an applied nature, proposes a model for optimizing the waste collection
system in the metropolitan city of Tehran using the Coral Reef Optimization (CRO) algorithm.
This model incorporates a multi-stage approach to enhance efficiency and sustainability. The
research variables include waste bin fill levels, traffic conditions, and waste types. The Coral
Reef Optimization algorithm is employed to optimize waste collection routes and schedules
from among potential solutions. Data are collected and analyzed through sensors installed on
waste bins utilizing an Internet of Things (lIoT) framework. The process continues through a
series of iterations until an optimal solution is achieved. The results of the analysis, compared
with well-known algorithms such as the Genetic Algorithm (GA) and the Ant Colony
Optimization (ACO) algorithm, validate the effectiveness of the proposed method across
various criteria, including route distance, operational costs, and recycling efficiency.

Results and discussion:

The research findings demonstrate that the Coral Reef Optimization (CRO) algorithm
significantly enhances waste collection efficiency in smart cities such as Tehran compared to
traditional methods. Key outcomes of the study include reduced operational costs, shorter
distances traveled by waste collection vehicles, decreased emissions of harmful gases, and
reduced unloading times. The proposed method serves as a scalable and sustainable solution
within an Internet of Things (loT) framework for waste management, effectively mitigating
urban challenges such as traffic congestion and the management of large waste volumes.
Conclusion:

The results obtained from the research indicate that the Internet of Things (loT) framework,
coupled with environmental sensors providing real-time data on waste levels, can effectively
contribute to waste collection management. Furthermore, the Coral Reef Optimization (CRO)
algorithm, supported by its robust operators, serves as a significant learning technique. By
analyzing existing solutions and integrating them, it seeks an improved model aimed at
objectives such as reducing the distance traveled by waste collection vehicles, lowering
operational costs, and minimizing time. The process of identifying an optimal solution
continues through multiple iterations until a final result is achieved. The findings reveal that the
proposed method demonstrates substantial improvements across all its objectives compared to
several classical and prominent approaches.
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