
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Volume 13, Issue 6, June 2024 

 

 

Impact Factor: 8.423 
 



 

 
 

|DOI: 10.15680/IJIRSET.2024.1306256| 

 

IJIRSET©2024                                           | An ISO 9001:2008 Certified Journal |                                         12155 

Computer Vision based Waste Classification 
 

Sritulasi. P 

Post-Graduation Student, Department of MCA, PES Institute of Technology and Management, Shivamogga, 

Karnataka, India 

        

ABSTRACT:  Waste management is a critical global challenge, necessitating efficient and effective solutions to 

ensure environmental sustainability. This research paper explores the application of the YOLOv8 (You Only Look 

Once) model for automated waste classification, aiming to enhance the accuracy and speed of sorting recyclable and 

non-recyclable materials. The YOLOv8 model, a state-of-the-art object detection algorithm, is trained on a diverse 

dataset encompassing various categories of waste, including plastic, glass, metal, paper, and organic matter. The 

model's performance is evaluated based on precision, recall, and F1-score metrics, demonstrating its potential to 

significantly improve waste sorting processes in smart recycling systems. This study contributes to the field of waste 

management by leveraging advanced computer vision techniques to facilitate more efficient recycling practices, 

thereby promoting environmental conservation and sustainability. 
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I.INTRODUCTION 

 

Waste management is a critical challenge faced by modern society, with significant environmental, economic, and 

health implications. Efficient waste classification is a pivotal step in waste management systems, facilitating recycling, 

reducing landfill usage, and conserving natural resources. Traditional waste sorting methods, often manual and labor-

intensive, are prone to errors and inefficiencies. Consequently, there is an increasing need for automated solutions that 

can accurately and efficiently classify waste materials. In recent years, advances in artificial intelligence (AI) and 

computer vision have provided promising avenues for automating waste classification. One of the leading technologies 

in this domain is the You Only Look Once (YOLO) model, renowned for its high-speed and accurate object detection 

capabilities. The latest iteration, YOLOv8, offers significant improvements in detection accuracy and computational 

efficiency, making it an ideal candidate for waste classification tasks.This research paper explores the application of the 

YOLOv8 model for waste classification. By leveraging the model's robust feature extraction and real-time detection 

capabilities, we aim to develop an automated system that can accurately classify various types of waste, including 

plastics, metals, paper, and organic materials. The implementation of YOLOv8 in waste classification not only 

enhances sorting accuracy but also contributes to more sustainable waste management practices. Through this study, we 

will evaluate the performance of the YOLOv8 model in different waste classification scenarios, analyse its strengths 

and limitations, and propose enhancements to optimize its deployment in real-world settings. Our findings are expected 

to provide valuable insights into the potential of AI-driven solutions in revolutionizing waste management and 

promoting environmental sustainability. 

 

The rapid growth of urbanization and industrialization has led to an unprecedented increase in waste generation. 

Effective waste management is essential to mitigate environmental pollution, conserve resources, and promote 

sustainable development. One of the critical steps in waste management is the accurate classification of waste into 

appropriate categories, which facilitates efficient recycling and disposal processes. Traditional waste classification 

methods rely heavily on manual sorting, which is labor-intensive, time-consuming, and prone to human error. 

Advances in computer vision and deep learning have opened new avenues for automating this process, leading to more 

efficient and accurate waste classification systems. Among the various deep learning models, the You Only Look Once 

(YOLO) family of models has gained significant attention for its real-time object detection capabilities. YOLOv8, the 

latest iteration in the YOLO series, introduces several enhancements over its predecessors, including improved 

detection accuracy, faster inference times, and greater robustness in diverse environmental conditions. These 

improvements make YOLOv8 an ideal candidate for developing an automated waste classification system.This paper 

explores the application of the YOLOv8 model in the domain of waste classification. We present a comprehensive 

analysis of the model's performance in identifying and categorizing different types of waste materials. Our approach 
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involves training the YOLOv8 model on a diverse dataset of waste images, followed by rigorous evaluation using 

standard metrics to assess its accuracy and efficiency. 

 

II. LITERATURE REVIEW 

 

[1] HARUNA ABDU MOHD HALIM MOHD NOOR (2022) Conducting a comprehensive review of existing deep 

learning models for detection and classification. 

 

[2] Sujan Poudel and Prakash Poudyal (2022) The use of deep learning models for waste classification. The authors 

used the Trash Net dataset and added an organic class consisting of seven classes and 3242 images to train model. 

 

[3] Ali Usman Gondal, Muhammad imran Sadiq, Tariq All, Muhammad Irfan, Ahmad Shal, Muhammad Aamir (2021) 

The use of deep learning techniques for waste classification, the development of a high-level system models with 

various layers and their responsibilities. 

 

[4] A.Chandramohan ,Mendonca N.R.Shankar , N.U.Baheti , N.K Krishnan (2014) It includes the use of an IR 

proximity sensor, metal detection system, and capacitive sensing module to identify and segregate metallic, wet, and 

dry waste. 

 

[5] Nonso Nnamoko, Joseph Barrowclough, and Jack Procter (2022) Conducting image classification tasks on 

experimental data to determine the class (organic or recyclable) to which a new, unseen observation belongs. 

 

III.METHODOLOGY 

 

In order to overcome the shortcomings of the current waste management system, this project proposes a new system 

that incorporates cutting-edge features and technology, encouraging sustainability, efficiency, and data-driven decision 

making. Input Image: Using the selected YOLO version8, the input image is split into a fixed grid. Predicting bounding 

boxes and object classes for objects inside a grid cell is the responsibility of that grid cell. Backbone CNN: To extract 

features, the input image is run through a backbone CNN. At various scales, this network picks up hierarchical 

properties. Neck: To further process features and aggregate data across several network layers, certain YOLO versions 

use a "neck" design. 

 

YOLO Model:  

With its accurate bounding box regression, streamlined multi-class classification, and single-shot processing, the 

YOLO model transforms trash classification and detection. It is flexible and customisable, integrating with post-

processing methods for real-time tracking and analysis, providing a potent, quick, and accurate solution for sustainable 

waste management procedures.  
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Python: 

 Python serves as a versatile and powerful tool in waste classification and detection using computer vision. With its rich 

ecosystem of libraries like OpenCV and TensorFlow, Python enables rapid development and deployment of 

sophisticated algorithms for image processing, machine learning, and real-time analysis, facilitating efficient waste 

management strategies. 

 

Computer Vision:  

Computer vision revolutionizes waste classification and detection by employing image processing techniques to 

identify and categorize waste materials. Utilizing algorithms such as object detection and image segmentation, 

computer vision systems accurately analyze images to differentiate between various types of waste, facilitating 

effective waste management practices and promoting environmental sustainability. 

 

IV. RESULTS 

 

Fig 1 : Metal and Paper Identified and Classified 

 

 

Fig 2 : Biodegradable Wastes Identified and Classified 
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Fig 3 : Plastic Identified in Realtime 

 

V. CONCLUSION 

 

An important step forward in resolving the issues with conventional trash management techniques is the trash Detection 

Management System project. Modern sensor technologies, predictive analytics, and an intuitive user interface are all 

integrated into the system with the goal of optimising garbage collection procedures, saving down on operating 

expenses, and promoting environmental sustainability. The project's main conclusions, accomplishments, and 

ramifications are outlined in the conclusion.  

 

Future Enhancement 

One promising direction is the integration of advanced pre-processing techniques and data augmentation strategies to 

handle diverse waste types and varying environmental conditions more effectively. Enhancing the model's architecture 

with techniques like transfer learning and attention mechanisms could further refine detection and classification 

capabilities, especially in cluttered or low-contrast scenarios. Another area of enhancement involves incorporating real-

time edge computing solutions, which would enable on-site waste sorting with minimal latency, reducing the need for 

centralized processing.  
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