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ABSTRACT-This project presents an 

AI-Based Smart Waste Segregation and 

Monitoring System that uses Artificial 

Intelligence and Deep Learning 

techniques to automatically identify and 

classify different types of waste. The 

system enhances waste management by 

accurately segregating waste into 

categories such as plastic, paper, metal, 

glass, cardboard, food organics, textile, 

vegetation, and miscellaneous trash. It 

ensures efficient waste disposal, reduces 

human effort, and supports environmental 

sustainability through intelligent decision-

making. The system uses camera-based 

image acquisition or uploaded images 

along with computer vision techniques to 

classify waste using a trained 

Convolutional Neural Network (CNN) 

model. After classification, the system 

displays the predicted waste category  

with a confidence score, stores prediction 

history, and provides monitoring and 

reporting features. Traditional waste 

segregation methods rely on manual 

sorting, which is time-consuming, labor-

intensive, error-prone, and often results in 

improper waste disposal and increased 

environmental pollution.  
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INTRODUCTION 

Smart waste management aims to automate 

the process of waste classification and 

monitoring using Artificial Intelligence. 

With advancements in AI and Computer 

Vision, waste can be accurately identified 

and segregated into different categories. 

This project combines image processing 

with a CNN-based classification model to 

improve waste management efficiency, 

reduce manual effort, promote recycling, 

and support a cleaner, safer, and more 

sustainable environment. 
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LITERATURE SURVEY 

Smart waste management systems have 

gained significant attention in recent years 

due to rapid advancements in Artificial 

Intelligence, Computer Vision, and Deep 

Learning technologies. A smart waste 

segregation system is designed to 

automatically identify and classify different 

types of waste, improving recycling 

efficiency and environmental 

sustainability.  

The core concept of these systems revolves 

around image-based waste classification 

and intelligent decision-making using 

trained AI models for accurate and real-

time waste segregation. 

RELATED WORK 

Several researchers have contributed to the 

development of intelligent waste 

management systems with the aim of 

improving waste segregation, recycling 

efficiency, and environmental 

sustainability.  

Initial research in this domain focused on 

manual waste sorting and sensor-based 

classification systems. These systems relied 

on predefined rules and basic sensing 

technologies, offering limited accuracy, 

adaptability, and automation in identifying 

different categories of waste materials. 

EXISTING SYSTEM 

The existing waste segregation systems 

mostly depend on manual sorting or simple 

sensor-based techniques to classify waste. 

Workers must identify and separate 

different types of waste, making the process 

time-consuming and labor-intensive. 

Traditional systems often produce 

inaccurate segregation, resulting in poor 

recycling efficiency and increased 

environmental pollution. Automation in 

current systems is limited and follows 

predefined rules without intelligent 

decision-making. Continuous monitoring 

and real-time waste classification are often 

missing in conventional setups. Overall, the 

existing system lacks accuracy, automation, 

and efficient waste management 

capabilities. 

PROPOSED SYSTEM 

The proposed system implements an AI-

based waste segregation and monitoring 

solution using Deep Learning and 

Computer Vision techniques. It 

continuously analyzes waste images 

captured through a webcam or uploaded by 

the user to identify different waste 

categories in real time. Waste is accurately 

classified into categories such as plastic, 

paper, metal, glass, cardboard, food 

organics, textile, vegetation, and 

miscellaneous trash. This approach 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 26 Issue 07, July 2026

ISSN:2250-3676 www.ijesat.com Page 1399 of 1405



improves recycling efficiency and reduces 

manual effort. The system eliminates the 

need for manual waste sorting, making the 

process faster and more accurate. A trained 

CNN model performs waste classification, 

while prediction results and waste records 

are securely stored in a database for 

effective monitoring and analysis. 

SYSTEM ARCHITECTURE 

The architecture of the AI-Based Smart 

Waste Segregation and Monitoring System 

consists of an image input module (webcam 

or image upload), image preprocessing 

module, AI-based waste classification 

model, database, and monitoring interface. 

The webcam or uploaded image captures 

waste and sends it to the preprocessing 

module for image enhancement and feature 

extraction. 

The AI-based classification model 

processes the image and identifies the waste 

category using a trained Convolutional 

Neural Network (CNN). Based on the 

prediction result, the system displays the 

waste type, confidence score, and 

recommended disposal category. The 

prediction details are securely stored in the 

database for monitoring, reporting, and 

future analysis.  

 

Fig 1: System Architecture 

METHODOLOGY DESCRIPTION 

The methodology of the AI-Based Smart 

Waste Segregation and Monitoring System 

is designed to provide intelligent waste 

classification,monitoring, and management 

using Artificial Intelligence and Computer 

Vision technologies. The system follows a 

structured approach that includes image 

acquisition, image preprocessing, waste 

classification, prediction, result storage, 

and report generation. This methodology 

enables accurate waste segregation, 

improves recycling efficiency, reduces 

manual effort, and supports effective 

environmental waste management.  
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RESULTS AND DISCUSSION 

Fig 2: Home page of Smart Waste 

Segregation and Monitoring System 

The home page of the AI-Based Smart 

Waste Segregation and Monitoring System 

serves as the primary interface through 

which users access the application. It is 

designed with a simple, attractive, and user-

friendly layout that provides an overview of 

the system and its functionality. The page 

introduces the purpose of the application, 

which is to classify different types of waste 

using artificial intelligence and deep 

learning techniques. It also displays a 

representative image of the smart waste 

classification process, helping users 

understand the system visually. 

 

Fig 3: Login Page 

The Login Page provides secure access to 

the AI-Based Smart Waste Segregation and 

Monitoring System. It is designed with a 

clean and user-friendly interface, allowing 

authorized users to log in using their 

username and password. The page validates 

the entered credentials before granting 

access to the system, ensuring that only 

authenticated users can utilize its features. 

Upon successful authentication, users are 

redirected to the main application, where 

they can upload or capture waste images for 

classification and monitor waste 

segregation results. The simple layout, 

secure authentication process, and 

responsive design enhance usability while 

protecting the system from unauthorized 

access. 

 

Fig 4: Predict Page 

The Predict Waste Category page is the 

core component of the AI-Based Smart 

Waste Segregation and Monitoring System, 

where users can classify different types of 

waste using artificial intelligence. The page 

provides two methods for image input: 
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users can either upload an image of the 

waste item from their device or use the live 

webcam to capture a real-time image. Once 

an image is selected or captured, the system 

preprocesses it and applies the trained deep 

learning model to identify the waste 

category accurately The page also includes 

navigation controls such as Predict 

Uploaded Image, Start Camera, Capture & 

Predict, and Back to Home, making the 

classification process simple, interactive, 

and user-frindely.  

 

Fig 5: Upload a Picture 

The Upload Waste Image page enables 

users to select and upload an image of a 

waste item for classification. After clicking 

the Choose File option, users can browse 

and select an image from their device, and 

the selected image is displayed as a preview 

before prediction. Once the image is 

verified, the user clicks the Predict 

Uploaded Image button to submit it to the 

system. The uploaded image is then 

preprocessed and analyzed using the trained 

deep learning model to identify the 

appropriate waste category. This feature 

provides a simple and convenient way for 

users to classify waste accurately, 

supporting efficient waste segregation and 

promoting environmentally responsible 

waste management. Upload Waste Image 

module provides a reliable, accurate, and 

user-friendly method for waste 

classification. It enhances the efficiency of 

waste segregation, reduces human error in 

identifying waste types, and supports 

environmental sustainability by promoting 

proper waste disposal and recycling 

practices. 

 

Fig 6: Waste Classification Through 
Uploading A Picture 

Waste Classification Result page displayed 

after a user uploads a waste image for 

prediction. The uploaded image is 

processed by the trained deep learning 

model, which analyzes its visual features 

and identifies the appropriate waste 

category. In this example, the system 

classifies the uploaded waste as Metal with 

a confidence score of 96.58%. Based on the 
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prediction, the application recommends the 

Blue Recycling Bin for proper disposal and 

indicates that the item is Recyclable Waste. 

The page also provides options to Predict 

Another Image for further classifications or 

Back to return to the previous page. This 

feature enables users to quickly identify the 

correct disposal method, improving waste 

segregation accuracy and supporting 

effective recycling practices. 

 

Fig 6: Waste Classification Through 

Accessing The Camera 

Waste Classification Result page generated 

after capturing a waste image using the 

system's live camera. The captured image is 

processed by the trained deep learning 

model, which analyzes the visual 

characteristics of the waste item and 

predicts its category. In this example, the 

system identifies the waste as Plastic with a 

confidence score of 49.88%. Based on the 

prediction, the application recommends 

disposing of the item in the Blue Recycling 

Bin and indicates that it is Recyclable 

Waste. The page also displays the captured 

image along with the prediction details and 

provides options to Back or Predict Another 

Image for further classification. This 

feature enables users to perform real-time 

waste identification using a webcam, 

making the segregation process faster, more 

convenient, environmentally responsible.  

CONCLUSION 

The AI-Based Smart Waste Segregation 

and Monitoring System improves waste 

management by accurately identifying and 

classifying different types of waste using 

Artificial Intelligence and Deep Learning. 

By automating the waste segregation 

process and providing real-time monitoring 

and reporting, the system enhances 

recycling efficiency, reduces manual effort, 

and promotes a cleaner, safer, and more 

sustainable environment. 

FUTURE SCOPE 

The proposed AI-Based Smart Waste 

Segregation and Monitoring System can be 

further enhanced by integrating advanced 

deep learning models to improve waste 

classification accuracy under different 

lighting conditions and complex 

backgrounds. The system can be extended 

to support IoT-enabled smart bins for real-

time waste level monitoring and automatic 

collection alerts. Cloud storage and mobile 

applications can be integrated for remote 
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monitoring, report generation, and waste 

management. The system can also 

incorporate robotic arms for automatic 

waste sorting and support a wider range of 

waste categories. Additionally, real-time 

notifications and analytics can help 

municipalities and industries optimize 

waste collection, improve recycling. 
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