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Abstract: Knee osteoarthritis is a prevalent and debilitating condition affecting millions worldwide. Early 

detection and accurate severity prediction are crucial for effective management and treatment planning. This 

study introduces a novel approach for knee osteoarthritis detection and severity prediction using advanced 

image analysis techniques and machine learning algorithms. Specifically, Convolutional Neural Networks 

(CNNs) are employed for feature extraction and classification, enabling the analysis of knee joint images to 

identify osteoarthritic changes and predict disease severity. The proposed method integrates various image 

preprocessing techniques, including noise reduction and normalization, to enhance image quality and improve 

detection accuracy. Additionally, the system leverages a multi-class classification model to categorize the 

severity of osteoarthritis based on established grading scales. Evaluation results demonstrate that the proposed 

approach outperforms traditional methods in terms of precision, robustness, and processing efficiency, 

offering a significant advancement in the field of medical imaging and diagnostics. This technology has the 

potential to facilitate early diagnosis, improve patient outcomes, and optimize healthcare resource utilization 

in the management of knee osteoarthritis. 

 

Index Terms – Knee Osteoarthritis, Convolutional Neural Networks, Severity Prediction, Image Analysis, 

Medical Imaging, Machine Learning, Early Detection, Healthcare Management, Diagnostic Technology. 

I. INTRODUCTION 

Knee osteoarthritis (KOA) is a common musculoskeletal disorder characterized by joint cartilage 

degeneration, leading to pain and reduced mobility. Accurate detection and severity prediction are crucial for 

timely intervention and effective management. Traditional diagnostic methods, such as manual examination 

of radiographic images, can be variable and inaccurate due to subjective interpretation and image quality 

issues. Advancements in medical imaging and machine learning, particularly Convolutional Neural Networks 

(CNNs), offer new possibilities for automating KOA detection and severity prediction. CNNs excel in image 

analysis and can effectively identify structural changes in knee joints. This study proposes a novel approach 

using CNNs and advanced image processing techniques to detect KOA and predict its severity. A dataset of 

knee joint radiographic images undergoes preprocessing steps like noise reduction and normalization to 

enhance quality. The preprocessed images train a CNN model to distinguish between healthy and 

osteoarthritic knees and categorize the severity of the condition. This method aims to provide a precise and 

reliable diagnostic tool, improving accuracy and aiding healthcare professionals in early detection and 

effective KOA management. Automating the detection process facilitates real-time analysis, reduces 

dependency on manual methods, and enhances healthcare delivery. The proposed method's effectiveness is 
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demonstrated through experiments, showing its potential to advance KOA detection technology and support 

better patient outcomes. 

II. RELATED WORKS 

 

Article [1] Zhao, T., Liu, Z., & Chen, Y. (2021). Detection of knee osteoarthritis using deep learning and X-

ray images. Journal of Medical Imaging, 8(2), 023501: This study explores using Convolutional Neural 

Networks (CNNs) to detect knee osteoarthritis from X-ray images. It shows how CNNs can automate and 

improve the accuracy of osteoarthritis detection by analyzing radiographic features, addressing challenges 

like data quality and model training. 

 

Article [2] Wang, H., Zhang, X., & Yang, J. (2020). Automated assessment of knee osteoarthritis severity 

with convolutional neural networks. IEEE Transactions on Biomedical Engineering, 67(10), 2793-2804: This 

paper details the use of Convolutional Neural Networks (CNNs) for automatically assessing the severity of 

knee osteoarthritis. It demonstrates how CNNs can analyze medical images to classify the severity of 

osteoarthritis, improving diagnostic efficiency and accuracy. The study highlights the effectiveness of deep 

learning techniques in automating the severity assessment process. 

Article [3] Shao, J., Huang, Q., & Wang, Y. (2022). Deep learning for knee osteoarthritis detection from 

MRI: A review. Medical Image Analysis, 74, 102225: This review paper examines deep learning techniques 

for detecting knee osteoarthritis from MRI scans. It summarizes various methods and advancements in 

applying Convolutional Neural Networks (CNNs) to MRI imaging for osteoarthritis detection, highlighting 

their potential to enhance diagnostic precision and efficiency. 

Article [4] Jin, X., Li, S., & Liu, H. (2023). CNN-based knee osteoarthritis classification and severity 

prediction using radiographic images. Computerized Medical Imaging and Graphics, 90, 101917: This study 

focuses on using Convolutional Neural Networks (CNNs) to classify knee osteoarthritis and predict its 

severity from radiographic images. It illustrates how CNNs can effectively analyze X-ray images to categorize 

the condition and assess its severity, offering improved diagnostic capabilities. 

Article [5] Huang, W., Jiang, Y., & Xu, H. (2024). A novel deep learning framework for knee osteoarthritis 

detection and prediction using multi-modal imaging data. Journal of Biomedical Informatics, 141, 103834: 

This paper presents a new deep learning framework that integrates multi-modal imaging data for detecting 

and predicting knee osteoarthritis. It demonstrates how combining different types of medical images with 

deep learning techniques can enhance the accuracy of both detection and severity prediction of osteoarthritis. 

Article [6] Yang, X., Zhang, Q., & Xu, L. (2024). Integrating CNN and attention mechanisms for knee 

osteoarthritis severity prediction from MRI scans. IEEE Access, 12, 11022-11034: This study explores 

combining Convolutional Neural Networks (CNNs) with attention mechanisms to predict the severity of knee 

osteoarthritis from MRI scans. It highlights how integrating these techniques improves prediction accuracy 

by focusing on relevant features in the imaging data. 

 

Article [7] Zhang, X., Wang, Z., & Zhao, R. (2023). Convolutional neural networks for assessing knee 

osteoarthritis severity from plain radiographs. Journal of Digital Imaging, 36(1), 60-71: This paper 

investigates the use of Convolutional Neural Networks (CNNs) to evaluate the severity of knee osteoarthritis 

from plain radiographs. It demonstrates how CNNs can enhance the accuracy of severity assessments by 

analyzing radiographic images. 

 

Article [8] Zhou, Z., Chen, G., & Wang, T. (2023). Advanced CNN architectures for knee osteoarthritis 

classification from X-ray images. Journal of Healthcare Engineering, 2023, 9154702: This study explores 

advanced Convolutional Neural Network (CNN) architectures for classifying knee osteoarthritis using X-ray 

images. It highlights how sophisticated CNN models can improve classification accuracy and diagnostic 

performance. 
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III. PROBLEM STATEMENT 

Knee osteoarthritis (KOA) detection and severity prediction are critical components of modern healthcare 

systems, essential for timely intervention, patient safety, and efficient healthcare delivery. However, 

traditional methods for KOA diagnosis rely heavily on manual examination of radiographic images or basic 

image recognition techniques, which can be limited by factors such as subjective interpretation, varying 

imaging quality, and the presence of noise or artifacts in the images. This reliance on manual methods is often 

labor-intensive, time-consuming, and prone to errors, leading to inefficiencies in diagnosis and increased risk 

of mismanagement. Additionally, the increasing prevalence and complexity of KOA pose significant 

challenges to accurate and timely detection. Consequently, there is a pressing need for an automated, efficient, 

and reliable system to accurately detect and predict the severity of KOA in real-time. 

IV. OBJECTIVES 

The primary objectives of this study are to develop an advanced system for the detection and severity 

prediction of knee osteoarthritis (KOA) using Convolutional Neural Networks (CNNs) to enhance accuracy 

and efficiency in healthcare management. The project will employ CNNs to analyze and interpret radiographic 

images of knee joints, leveraging their capacity to automatically learn and extract relevant features from the 

data. A diverse dataset of knee joint radiographic images will be used for training and validating the model, 

encompassing a range of conditions from healthy to various stages of osteoarthritis. Additionally, a user-

friendly interface will be developed using Tkinter, allowing healthcare professionals to easily upload 

radiographic images and receive prompt detection and severity prediction results. The study will focus on 

optimizing the CNN model's performance, fine-tuning its parameters to improve detection accuracy and 

computational efficiency, and addressing the practical challenges of KOA detection and severity prediction 

in real-world healthcare settings. 

V. SYSTEM ARCHITECTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: System Architecture 

 

The system architecture for the knee osteoarthritis (KOA) detection and severity prediction project is designed 

to process and classify radiographic images through several key stages. It begins with the image acquisition 

stage, where knee joint radiographic images are obtained either through medical imaging equipment or by 

loading pre-recorded digital images. The system processes these images to prepare them for further analysis. 

In the preprocessing stage, the images undergo enhancements to improve quality and prepare for feature 

extraction. This includes noise reduction, contrast enhancement, and grayscale conversion to simplify data 

and reduce computational complexity. Following preprocessing, feature extraction is performed using 

Convolutional Neural Networks (CNNs). The CNN extracts key features from the pre-processed images by 

applying multiple convolutional layers with ReLU (Rectified Linear Unit) activation functions to introduce 

non-linearity and enhance feature representation. This is followed by max pooling layers that reduce the 
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dimensionality of the feature maps, focusing on the most prominent features while retaining essential spatial 

information. The output from the max pooling layer is then flattened to create a one-dimensional vector, which 

is fed into fully connected layers. These layers combine the extracted features to learn complex patterns and 

relationships, contributing to the final classification decision. The model is trained using a dataset of knee 

joint radiographic images, where the CNN learns to recognize and interpret various structural changes and 

severity levels in the knee joints. The training process optimizes the CNN’s parameters to improve accuracy 

and efficiency in detection and severity prediction. The final stage involves output generation, where the 

trained CNN classifies the radiographic images and provides accurate detection and severity prediction 

results, categorizing the knee joint as healthy or osteoarthritic and assessing the severity of the osteoarthritis 

based on established grading scales. This structured approach ensures accurate and efficient detection and 

severity prediction of KOA, aiding in healthcare management and improving patient outcomes. The 

integration of advanced image processing and CNN techniques allows for effective real-time analysis and 

reliable performance across diverse radiographic images and conditions. 

VI. EXPERIMENTAL RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Menu Screen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig:3 Predicted Result 

VII. CONCLUSION 

This project successfully developed an advanced system for the detection and severity prediction of knee 

osteoarthritis (KOA) using Convolutional Neural Networks (CNNs) and sophisticated image processing 

techniques. By leveraging CNNs, the project achieved high accuracy in interpreting radiographic images, 

effectively extracting and recognizing structural changes in the knee joint. The system utilized a 
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comprehensive dataset of knee joint radiographic images and implemented stages including image acquisition, 

preprocessing, feature extraction, and classification to enhance prediction precision. A user-friendly interface 

was created, enabling easy image input and real-time KOA detection and severity prediction. The findings 

highlight significant improvements over traditional manual methods, offering a more efficient, objective, and 

scalable solution for KOA diagnosis. The developed tools not only streamline the diagnostic process but also 

support timely and accurate assessment of KOA severity, thereby enhancing patient management and 

healthcare efficiency. Future directions include expanding the dataset to cover a wider range of radiographic 

conditions and severity levels, refining the CNN model for improved performance, and exploring integration 

with mobile and cloud platforms for broader accessibility. These advancements have the potential to further 

enhance the system’s effectiveness and impact in healthcare management and patient outcomes, providing a 

robust tool for early detection and intervention in knee osteoarthritis. 
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