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Abstract

Waste segregation remains a major challenge in urban areas due to manual sorting, human error, and low recycling efficiency.
Waste was determined to be a significant problem extent ambiguous, since a substance can only be considered garbage when the
owner designates it as such. This is especially true given that one person might perceive a chemical as waste while another might
see it as a resource. However, it was maintained that in order to properly regulate, it is necessary to define exactly what wastes
are. Waste segregation is another crucial step because it enables efficient Reuse, Recycling, and Recovery (RRR). This work
proposes a Smart Waste Segregation System that uses image processing to automatically classify waste into predefined
categories. The system integrates an image detection on waste images and hardware for real-time sorting. The algorithm analyses
features such as color, texture, and shape to identify the waste type and waste category. Experimental results show that the system
achieves high accuracy in identifying plastic, metal, paper, and organic waste. The proposed model demonstrates that automated
segregation can significantly improve recycling efficiency and reduce manual effort. By this we considered the risk of the manual
effort, cost savings, real-time monitoring and health risks for workers and planned for the better solution using Technology.

Index Terms: Waste segregation, Smart Waste Segregation System, Image processing, Recycling efficiency, Automated
classification, Urban waste management, Reuse Recycling Recovery (RRR), Plastic, Metal, Paper, Organic waste, Real-time
sorting, Cost savings, Worker health risks.

1. INTRODUCTION
1.1 Overview

Smart Waste Segregation is an advanced software-based approach which uses java programming and GUI to identify, classify
and manage the waste collection by enhancing best practices of waste management. The main components are java application,
Waste Classification Algorithm, input and output modules with user interface modules(GUI).

1.2 Objectives

The goal of this project is show innovative , helps in coordinates and makes the work of collecting the waste much more effective
than collecting manually. Waste was determined to be a significant problem. Also the segregation of waste into
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Il. LITERATURE SurRVEY

o "Waste to Wealth: The Circular Economy Advantage" by Peter Lacy and Jakob Rutqvist- This work focuses on the
concept of a circular economy and aims to demonstrate how waste can be transformed into a valuable resource. The objective is
to inspire businesses and policymakers to adopt circular economy principles, emphasizing sustainability, resource efficiency, and
economic benefits.

o “Computer Vision Techniques for Waste Classification”-This study explains how image processing and machine
learning are used to classify waste like plastic, paper, metal, and organic materials. It highlights the importance of diverse datasets
to improve accuracy and reliability in automated waste detection.

o "Waste Management Practices: Literature Review" by Rajalakshmi, R., and Venkatesan, M - This work aims to provide
a comprehensive review of existing waste management practices, analysing their effectiveness, challenges, and potential areas for
improvement. The objective is to contribute to the understanding of current waste management strategies and stimulate
discussions on refining these practices.

o “Challenges in Traditional Manual Waste Segregation”-This research highlights the problems in manual waste-handling
systems, such as slow processing, human errors, and health risks. It supports the idea that smart systems using software or sensors
can reduce these issues and improve precision.

o "Municipal Solid Waste Management: Processing - Energy Recovery - Global Examples™ by Christophe Briand - This
book is dedicated to municipal solid waste management with a focus on processing and energy recovery. The objective is to
provide insights into global examples of waste management practices, emphasizing

I11. PROPOSED METHOD

3.1 System Architecture

The Smart waste segregation includes java that classifies the waste into wet, dry, biodegradable, hazardous using image
processing. The user uploads the waste image, the machine starts to analyse the waste image in detail with key visual features
such as features of waste like color, texture, shape to identify the whether the waste is plastic, glass, paper, banana peel, food
waste, metal or organic. These features helps to determine the waste type and waste category such wet, dry or recyclable.

To upload the images we have used the Graphical User Interface(GUI) also it preview the image and used buttons to detect. The
result will displayed on the white screen with type of waste ,waste category, features of waste, moisture content and with
confidence. This method is user-friendly even for the non technical users. It is very simple and perfect to detect the waste without
manual work and this method developed without any hardware components like sensors.

3.2 The OOP Concepts Implemented

According to the project abstract, the application applies the fundamental concepts of OOP, they include:

) Encapsulation: Data such as waste name, category, moisture, or recyclable status is kept inside the Waste class with
private variables.

) Inheritance:  you create a base class like Waste and extend it into classes such as Plastic, Paper, Glass, or Organic
Waste, you are applying inheritance. This reduces code repetition and allows subclasses to reuse the common properties of Waste.
) Polymorphism: When different waste types override methods like getCategory() or detectMaterial(), the program calls
the correct method based on the object type at runtime. This allows the system to handle different waste types through a common
interface.

o Abstraction: You hide complex processing (like image feature extraction or detection logic) inside methods such as
processimage() or classifyWaste().

4, RESULTS

. The System opens the GUI which displays the detection page after running.

. It says to upload the image using the button “upload Image”.

. After choosing the particular waste image it shows complete details.

. It shows the preview of image ,waste type, waste category, and waste features with confidence level.
. According the details it will segregated the waste.
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Figure 1: Detection of waste
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Figure 2: Detection of waste
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Figure 3: Detection of waste
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5. CONCLUSION

Being mindful of how well people treat the environment is even more crucial in light of the exponentially growing global
population. Resources and land are scarce, and there is only so much that can be done to harm the plant's health. This brings about
the first innovative approach in automated waste handling combining Al-based image recognition and real-time monitoring. Such
integration effectively allows for classification of waste material toward designated compartments with minimal contamination
and high efficiency in recycling. Automated waste sorting integration with a mobile application for overflow messages and
environmental alerts will enhance the coordination processes of waste collection streams from users with prompt responsiveness
among the collection teams.

However, the issue's source needs to be examined first if municipal solid waste is to be properly treated. It will be much simpler
to identify environmentally sound solutions to dispose of rubbish if less waste is produced in the first place. By combining image
processing techniques with a user-friendly GUI, the system accurately identifies different types of waste based on visual features
and categorizes them into wet, dry, or recyclable. The back ground removal method enhanced the detection accuracy by isolating
the object from its surroundings, making the results more reliable.

Overall, the project shows that a lightweight, cost-effective, and efficient waste detection solution can be built using only Java
programming. The system is easy to operate, gives quick results, and provides a strong foundation for future improvements such
as machine learning integration, multi-object detection, or real-time camera-based analysis. This project proves that smart waste
management can be made accessible even with simple software tools.
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