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Abstract

The rapid increase in waste generation due to urbanization and industrial
growth has created significant challenges in waste management and recycling
processes. One of the major issues faced by individuals is the lack of
transparency and fairness in pricing recyclable waste materials such as plastic,
metal, and paper. This paper proposes a Waste Material Price Detection
System that leverages machine learning and full-stack web technologies to
automatically identify waste materials through image processing and provide
an estimated market price.

The system enables users to upload images of waste materials, which are then
analyzed using a trained machine learning model to classify the type of waste.
Based on the classification and predefined market pricing, the system
generates an estimated price. This approach reduces manual intervention,
enhances pricing transparency, and improves efficiency in waste transactions.
The system also benefits vendors by providing a digital platform to interact
with users. Overall, the proposed solution contributes to sustainable waste
management practices and promotes recycling.
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1 «Introduction

Waste management has become a significant global challenge due to rapid population growth, urbanization, and
industrial development. The continuous increase in waste generation, including plastic, metal, paper, and electronic
waste, has led to serious environmental and health concerns. Improper disposal and inefficient recycling practices
contribute to pollution, resource depletion, and ecological imbalance. Therefore, effective waste management and
recycling systems are essential for sustainable development.

Recycling plays a crucial role in minimizing environmental impact and conserving natural resources. However, in many
regions, the process of selling recyclable waste materials is still manual and unorganized. Individuals typically rely on
local scrap dealers or vendors to sell their waste materials. These vendors often determine prices based on personal
judgment rather than standardized market rates. As a result, users frequently receive unfair pricing, leading to a lack of
trust and reduced participation in recycling activities.

The absence of transparency and technological support in waste transactions highlights the need for an automated and
intelligent system. With advancements in machine learning and web technologies, it is possible to develop solutions that
can identify waste materials and estimate their value accurately. Image processing techniques, combined with trained
machine learning models, can be used to classify different types of waste efficiently.

This paper proposes a Waste Material Price Detection System that aims to automate the process of waste identification and
price estimation. The system allows users to upload images of waste materials through a web-based interface. The
uploaded images are analyzed using a machine learning model to determine the type of waste, and an estimated price is
generated based on predefined market values. This approach ensures transparency, reduces manual dependency, and
improves the efficiency of waste transactions.

The proposed system not only benefits users by providing fair and accurate pricing but also assists vendors by offering a
structured digital platform for interaction. Furthermore, the system encourages sustainable waste management practices
and promotes recycling by making the process more accessible and reliable.

2 +«Problem Statement

In many regions, the process of selling recyclable waste materials is still carried out using traditional and manual
methods. Individuals depend on local vendors or scrap dealers to evaluate and purchase waste materials such as plastic,
metal, and paper. However, this system lacks transparency, as the pricing is often determined solely by the vendor
without any standardized reference or verification mechanism. This frequently results in unfair pricing and
dissatisfaction among users.

Another major issue is the absence of an automated system capable of identifying different types of waste materials
accurately. Users often do not have sufficient knowledge to classify waste or determine its actual market value. This
lack of awareness further increases their dependence on vendors and reduces their bargaining power. Additionally, the
manual evaluation process is time-consuming and inefficient, especially when dealing with large quantities of waste.

The current system also suffers from limited technological integration, which restricts access to real-time market pricing
information. There is no centralized platform where users can compare prices or interact with multiple vendors. This

leads to reduced competition among vendors and ultimately affects the fairness of transactions.
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Therefore, there is a need for a smart and automated solution that can identify waste materials and provide accurate price
estimation based on market data. Such a system should reduce human dependency, improve transparency, and enhance
the overall efficiency of waste transactions. The proposed Waste Material Price Detection System aims to address these
challenges by integrating machine learning and web technologies to create a reliable and wuser- friendly
platform.Methodology

The proposed Waste Material Price Detection System is developed using a combination of machine learning techniques
and full-stack web development. The methodology focuses on automating the process of waste identification and price
estimation through a structured workflow.

The system begins with the user interacting with a web-based interface, where they can upload an image of the waste
material. The frontend of the application is developed using HTML, CSS, and JavaScript, ensuring a simple and user-
friendly experience. Once the image is uploaded, it is transmitted to the backend server for further processing.

The backend is developed using Java Spring Boot, which handles all server-side operations, including request
processing, communication with the machine learning model, and interaction with the database. The uploaded image is
forwarded to a machine learning module implemented in Python.

For waste classification, a Convolutional Neural Network (CNN) model is used due to its efficiency in image
recognition tasks. The model is trained using a dataset containing labeled images of various waste categories such as
plastic, metal, and paper. During training, the model learns to identify patterns and features associated with each type of
waste. After training, the model is deployed and integrated with the backend system.

When an image is received, the trained model processes it and predicts the category of the waste material. Based on the
identified category, the system retrieves the corresponding price from a predefined dataset of market values stored in the
database. The estimated price is then calculated and sent back to the backend server.

The backend processes the result and sends it to the frontend, where it is displayed to the user. The system also stores
relevant data, including user inputs, detected waste type, and estimated price, in a MySQL database for future reference
and analysis.

The overall workflow of the system can be summarized as follows:

o User uploads waste image through the web interface

« Image is sent to the backend server

¢ Backend forwards image to the machine learning model
o CNN model classifies the waste material

e System retrieves price based on classification

o Result is displayed to the user

e Data is stored in the database

This methodology ensures an efficient, automated, and accurate system for waste material identification and pricing.

3. System Design

The frontend layer is developed using HTML, CSS, and JavaScript, which provides a user- friendly interface for
uploading waste images and viewing results. The backend layer is

implemented using Java Spring Boot, which handles request processing, business logic, and integration with the
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machine learning model.
The machine learning module is developed using Python and is responsible for classifying waste materials using a
trained Convolutional Neural Network (CNN) model. The database layer uses MySQL to store user data, waste details,
and pricing information.

This layered architecture ensures scalability, modularity, and efficient processing of user requests.

3.1 Architecture
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4. Implementation

The Waste Material Price Detection System is implemented as a web-based application that integrates frontend,
backend, machine learning, and database technologies. The implementation focuses on providing a smooth user
experience while ensuring accurate waste classification and price estimation.

The frontend of the system is developed using HTML, CSS, and JavaScript. It provides an interactive interface where
users can register, log in, and upload images of waste materials. The

interface is designed to be simple and user-friendly, allowing users to easily navigate and access system features.

The backend is implemented using Java Spring Boot, which acts as the core component of the system. It handles user
requests, processes uploaded images, communicates with the machine learning model, and retrieves pricing data from
the database. RESTful APIs are used for communication between the frontend and backend, ensuring efficient data
transfer.

The machine learning component is developed using Python and integrated with the backend. A Convolutional Neural
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Network (CNN) model is trained using labeled datasets of different waste materials such as plastic, metal, and paper.
The trained model is deployed and used to classify uploaded images in real-time. The classification output is then sent
back to the backend for further processing.

The database used in the system is MySQL, which stores user details, waste material information, and pricing data. The
system maintains records of user interactions, which can be used for analysis and future improvements.

The system is divided into the following modules:

¢ User Module: Handles user registration, login, image upload, and result viewing
¢ Vendor Module: Allows vendors to access user requests and respond accordingly
e System Module: Manages backend processing, machine learning integration, and database operations

Overall, the implementation ensures efficient coordination between all components, enabling the system to provide
accurate results in a short time.

5.Results and Working

The proposed Waste Material Price Detection System has been successfully implemented and tested to evaluate its
performance in identifying waste materials and estimating their prices. The system demonstrates efficient functionality
by integrating image processing, machine learning, and web technologies.

During the testing phase, the system was able to accurately classify different types of waste materials such as plastic,
metal, and paper using the trained Convolutional Neural Network (CNN) model. The model achieved an approximate
accuracy of 85-90%, which indicates reliable performance in real-time scenarios. The classification process is
completed within a few seconds, ensuring a fast response time for users.

The working of the system begins when a user uploads an image of a waste material through the web interface. The
image is then sent to the backend server, which forwards it to the machine learning model. The model processes the
image and identifies the category of the waste material. Based on the detected category, the system retrieves the
corresponding price from the database and calculates an estimated value.

The result, including the detected waste type and estimated price, is displayed to the user on the interface. This
automated process eliminates the need for manual evaluation and reduces dependency on vendors for price
determination.

The system also maintains records of user inputs and results in the database, which helps in monitoring system
performance and improving accuracy over time. The results indicate that the system is capable of providing consistent

and fair pricing, thereby increasing user trust and encouraging participation in recycling activities.

Overall, the system performs efficiently in terms of accuracy, speed, and usability, making it a practical solution for
modern waste management challenges.
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6. Conclusion

The Waste Material Price Detection System presents an effective and innovative approach to addressing the challenges
associated with waste management and pricing. By integrating machine learning techniques with full-stack web
development, the system successfully automates the process of waste identification and price estimation.

The proposed system eliminates the dependency on manual evaluation by vendors and ensures transparency in pricing.
Through the use of image processing and a trained Convolutional Neural Network (CNN) model, the system can
accurately classify waste materials and provide reliable price estimates. This not only improves efficiency but also
enhances user trust in waste transactions.

Furthermore, the system contributes to sustainable waste management practices by encouraging individuals to
participate in recycling activities. By providing a user-friendly digital platform, it simplifies the process of selling waste
materials and ensures fair pricing for users.

In the future, the system can be further enhanced by incorporating real-time market price updates, expanding the range
of waste categories, and developing a mobile application for wider accessibility. Integration with advanced machine
learning models can also improve classification accuracy and overall system performance.

Overall, the proposed solution demonstrates significant potential in transforming traditional waste management practices
into a more efficient, transparent, and technology-driven process.
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