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Abstract - Waste management has become a major global
challenge due to rapid urbanization, population growth, and
inefficient traditional systems. Existing waste collection
real- time

between
in environmental

methods often lack proper coordination,
monitoring, effective
authorities and citizens, resulting

and communication
pollution and health hazards. This paper presents a smart
waste management system that integrates Global
Positioning System tracking and Artificial Intelligence to
improve efficiency and sustainability. The proposed system
enables real-time tracking of garbage collection vehicles,
ensuring optimized routing and adherence to schedules. An
Artificial Intelligence-based waste classification module
assists users in proper waste segregation using image
recognition techniques. A mobile application facilitates
interaction between citizens and municipal authorities by
providing alerts, notifications, and reporting features.
Additionally, data analytics is used to analyze waste
generation patterns and optimize resource allocation. The
system aims to reduce operational costs, improve service
efficiency, and promote environmental awareness. Overall,
the proposed solution transforms conventional waste
management into a proactive and intelligent system suitable
for modern smart cities.

LINTRODUCTION

Waste management is a critical issue affecting both
environmental sustainability and public health. The
increasing volume of waste generated in urban areas has
made traditional waste collection systems inefficient
and difficult to manage. These systems often lack real-
time monitoring, proper scheduling, and coordination
between stakeholders.

The integration of modern technologies such as
Artificial Intelligence, Global Positioning System
tracking, and mobile applications provides a promising
solution to these challenges. Smart waste management
systems can optimize collection routes, ensure proper
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waste segregation, and improve communication
between citizens and authorities. This paper proposes
an intelligent system designed to enhance efficiency
and promote sustainable waste management practices.

II.LPAGE LAYOUT

The paper follows a two-column format with all
content contained within the specified print area. Text
is written in Times New Roman 10-point font and fully
justified. Proper margins and spacing are maintained
throughout the document. No page numbers are
included as per IEEE guidelines.

L. Main title

The main title of the paper is:“A Smart Al and GPS-
Based Waste Management System for Clean Cities”
This title clearly reflects the integration of Artificial
Intelligence, GPS tracking, and smart city concepts. It
highlights the core objective of improving waste
management efficiency using modern technology. The
title is centered at the top of the first page and written
in 24-point Times New Roman font, following IEEE
formatting guidelines.

1I. Author name(s) and affiliation(s)
The authors of this paper are undergraduate
engineering students working on smart city solutions:
Tarade Rucha
Aditya Nanaware
Akshay Jadhav
Arjun Madane
Each author is affiliated with the Department of
Engineering at their respective college. Their work
focuses on applying emerging technologies like
Artificial Intelligence, mobile application
development, and cloud computing to solve real-world
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problems such as waste management.
Email addresses are included to allow communication
regarding the research work, collaboration, or further
development of the proposed system.

1Il. Second and following pages
From the second page onward, the paper continues in a
structured two-column IEEE format. The content
includes:

e  System design and architecture

¢ Implementation methodology

e  Algorithms used for waste classification and route

optimization

e Performance evaluation
The layout ensures readability and consistency while
presenting technical content such as diagrams,
equations, and tables related to the smart waste
management system.

L. TYPEFACE, FONTS, AND ALIGNMENT

Wherever Times is specified, Times Roman or New
Times Roman may be used.

1. Main text

The entire paper is written in Times New Roman font,
size 10, and is fully justified. The content is structured
into clearly defined sections such as introduction,
methodology, and results.

Paragraphs are properly indented and spaced to
maintain readability. Technical explanations such as
Artificial Intelligence models, GPS tracking
mechanisms, and data analytics processes are described
in a clear and structured manner.

1I. Figures and tables

Figures and tables are essential for explaining the
proposed system.

Example Figure (You should include in your paper):

System Architecture of Smart Waste Management System
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Figure 1. System Architecture of Smart Waste
Management System

Caption: This figure illustrates the workflow of the
system, including user interaction through a mobile
application, waste classification using Artificial
Intelligence, cloud data storage, and real-time tracking
of garbage collection vehicles using GPS.

TABLE 1. COMPONENTS OF PROPOSED

SYSTEM
Component Description
Mobile Application [Interface for users and authorities
Al Module Classifies waste into categories
GPS System Tracks garbage collection vehicles
Cloud Database Stores and processes real-time data

Notification System [Sends alerts and updates

Multipliers can be especially confusing. Write “Ma
To add technical strength, include equations like:
Waste Classification Function

Y=f(X)

Where:

X = input waste image f = trained Al model

Y = predicted waste category

Route Optimization Equation n

D= Ydi
I=1
Where:

D = total distance traveled
di = distance between waste collection points

These equations demonstrate how the system
improves efficiency using data-driven methods.

IV.FIRST-ORDER HEADINGS

The paper is divided into major sections such as:
e INTRODUCTION

e PROBLEM STATEMENT

e PROPOSED SYSTEM

e METHODOLOGY

e RESULTS AND DISCUSSION

e CONCLUSION

Each section clearly explains a part of the system,
making the paper easy to follow.

LJIRT 203980 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2359



© June 2026| IJIRT | Volume 13 Issue 1 | ISSN: 2349-6002

1. Second-order headings
Subsections provide detailed explanations. For example:
A. Al-Based Waste Classification - Explains how
machine learning models classify waste into
biodegradable, recyclable, and hazardous categories.
B. GPS Tracking System - Describes how real-time
tracking improves route efficiency and monitoring.
C. Mobile Application - Explains user interaction,
reporting, and notification features

V.BULLETS AND NUMBERED LISTS

System Features:
* Real-time vehicle tracking
* Al-based waste detection

+ User notifications and alerts
+ Data analytics for optimization

System Workflow (Ordered):
User uploads waste image
Al classifies waste

Data stored in cloud

GPS tracks vehicle
Notification sent to user

A S

VLQUOTE

Block Quote: The integration of Artificial Intelligence
and GPS tracking enables a shift from reactive waste
collection to proactive and intelligent waste
management systems.

VILFOOTNOTES
Footnotes are avoided in this paper to maintain clarity.
All explanations are included directly in the text.
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