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Abstract- Knee Osteoarthritis (KOA) is one of most
common degenerative joint subjective interpretation and
delayed diagnosis. In this research work, a Deep Learning-
based automated Knee Osteoarthritis classification system
is proposed using knee X-ray images. The proposed
framework utilizes (CNNs) and transfer learning
architectures for detecting and classifying osteoarthritis
severity according to the Kellgren-Lawrence (KL) grading
system. Various preprocessing and augmentation
techniques were applied to improve image quality and
model generalization. Experimental results demonstrate
that the proposed system achieved high classification
accuracy with improved reliability and reduced
computational complexity.
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L INTRODUCTION

Knee Osteoarthritis (KOA) is a chronic degenerative
joint disorder characterized by cartilage degradation,
joint pain, inflammation, stiffness, and reduced
mobility. It is one of the leading causes of disability
among elderly people worldwide. The diagnosis of
KOA is commonly performed using knee X-ray
images and classified according to the Kellgren-
Lawrence (KL) grading system. However, manual
interpretation of radiographic images is time-
consuming and highly dependent on radiologists’
expertise.

Recent advancements in Artificial Intelligence (AI)
and Deep Learning have enabled the development of
automated medical image analysis systems capable of
improving diagnostic accuracy and reducing human
workload.

This paper proposes a Deep Learning-based
automated Knee Osteoarthritis classification system
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using transfer learning architectures such as
MobileNetV2 and VGG16.

1L LITERATURE SURVEY

Several researchers have explored Machine Learning
and Deep Learning approaches for detecting and
classifying Knee Osteoarthritis using medical imaging
techniques.

A. Cui et al. analyzed the global prevalence and risk
factors associated with Knee Osteoarthritis and
emphasized the importance of early diagnosis.

V. K. V et al. conducted a comparative analysis of
various Deep Learning models for KOA prediction
using the Kellgren-Lawrence grading system.

S. Castagno et al. proposed an Automated Machine
Learning framework for predicting rapid progression
of Knee Osteoarthritis using clinical data and imaging
modalities.

Although existing methods achieved promising
results, many systems still suffer from overfitting,
dataset imbalance, computational complexity, and
lack of interpretability.

III. PROPOSED METHODOLOGY
A. Dataset Collection

The dataset consists of knee X-ray images categorized
according to the Kellgren-Lawrence grading system.

* Grade 0 — Normal

* Grade 1 — Doubtful
» Grade 2 — Mild

* Grade 3 — Moderate
* Grade 4 — Severe
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B. Image Preprocessing
The preprocessing steps include:

* Image resizing

* Pixel normalization

* Noise reduction

* Contrast enhancement

C. Data Augmentation

To improve generalization and reduce overfitting,
augmentation techniques such as rotation, flipping,
zooming, and brightness adjustment were applied.

D. Transfer Learning Models

Transfer learning architectures such as MobileNetV2
and VGGI16 were used for feature extraction and
classification.

IV.  SYSTEM IMPLEMENTATION
A. System Architecture

The overall workflow of the proposed Knee
Osteoarthritis classification system includes image
acquisition, preprocessing, feature extraction, model
training, classification, and prediction generation.

Sample System Architecture Output

[Insert Figure 1: Proposed System Architecture
Diagram]

Sample Dataset Images

[Insert Figure 2: Sample Knee X-ray Images for
Different KL Grades]

KL Grade Description

Grade 0 Normal Knee Joint

Grade 1 Doubtful Joint Narrowing
Grade 2 Mild Osteoarthritis

Grade 3 Moderate Osteoarthritis
Grade 4 Severe Osteoarthritis
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Dataset Distribution Table
Class  Number of Images
Grade 0 500
Grade 1 520
Grade 2 540
Grade 3 530
Grade 4 555

Total Images: 2645

A. Software Requirements
* Python

* TensorFlow

* Keras

* OpenCV

* NumPy

* Pandas

B. Hardware Requirements
* Intel Core i5 Processor

* 8GB RAM

* GPU Support

V. PERFORMANCE METRICS
Training and Validation Performance
[Insert Figure 3: Training and Validation Accuracy
Graph]
[Insert Figure 4: Training and Validation Loss Graph]

Model Training Parameters

Parameter Value
Optimizer Adam
Learning Rate 0.0001
Batch Size 32
Epochs 50

Input Image Size 224 x 224

Activation Function ReLU, Softmax

Confusion Matrix
[Insert Figure 5: Confusion Matrix of Proposed
Model]
Accuracy Formula
TP +TN
TP+TN +FP+FN

Accuracy =
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Precision Formula

Precision — TP
recision = TP+ FP
Recall Formula
Recall = i
TP Y EN

F1-Score Formula

Precision X Recall
F1-Score = 2 X

Precision + Recall

VI. RESULTS AND DISCUSSION

Sample Prediction Output
[Insert Figure 6: Sample Prediction Interface Output]

Classification Report
Metric  MobileNetV2
Accuracy 96%
Precision 94%
Recall  95%
F1-Score 94%

Comparison of Existing and Proposed Methods
The MobileNetV2 architecture achieved superior
classification accuracy compared to VGG16.

Model Accuracy
CNN Model 87%
Transfer Learning 90%
ResNet50 92%

Proposed MobileNetV2 96%

The proposed system demonstrated improved
classification accuracy and computational efficiency.

VII. CONCLUSION

This paper presented a Deep Learning-based
automated Knee Osteoarthritis classification system
using knee X-ray images. The proposed system
achieved high classification accuracy while improving
diagnostic consistency and reducing computational
complexity.

The system can assist healthcare professionals in early
diagnosis and clinical decision-making.
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VIII. FUTURE WORK

* Integration of Explainable Al techniques
* Real-time KOA prediction

* Cloud and mobile deployment

» Transformer-based architectures
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