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Abstract - Skin diseases are among the most prevalent 

health problems worldwide, affecting millions of people 

across different age groups and regions. Early and 

accurate diagnosis is essential to prevent severe 

complications, particularly in life-threatening cases such 

as melanoma. However, manual diagnosis through 

clinical examination or biopsy is often time-consuming, 

costly, and subjective, leading to inconsistent outcomes. 

To overcome these limitations, this study proposes an 

automated Skin Disease Diagnosis System using 

Machine Learning, which leverages Deep Learning (DL) 

and Transfer Learning (TL) techniques for precise 

classification of dermatological images. The proposed 

system employs a Convolutional Neural Network 

(CNN) architecture using pre-trained MobileNetV2 and 

EfficientNetB0 models, fine-tuned on a curated dataset 

of multiple skin disease classes including benign, 

malignant (melanoma), eczema, psoriasis, fungal, and 

normal skin. The images are preprocessed through 

resizing, normalization, and augmentation to enhance 

generalization and minimize overfitting.  

Keywords: Skin Disease Detection, Deep Learning, 

Machine Learning, MobileNetV2, EfficientNetB0, 
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1.INTRODUCTION 

Skin diseases constitute one of the most common and 

widespread health problems worldwide, affecting 

individuals across all age groups, genders, and regions. 

According to the World Health Organization (WHO), a 

significant percentage of the global population suffers 

from various forms of dermatological conditions such as 

eczema, psoriasis, fungal infections, and skin cancers 

like melanoma. Early detection and accurate diagnosis 

of these diseases are critical to prevent severe health 

complications and reduce treatment costs. However,  

manual diagnosis performed by dermatologists using 

visual inspection and biopsy is often subjective, time-

consuming, and prone to human error. 

 

With the rapid advancement of Artificial Intelligence 

(AI) and Machine Learning (ML), automated image-

based diagnostic systems have emerged as a promising 

solution for supporting dermatological assessments. 

Among these, Deep Learning (DL)—particularly 

Convolutional Neural Networks (CNNs)—has 

demonstrated remarkable success in image classification 

and medical imaging applications. CNNs possess the 

ability to automatically extract high-level spatial and 

textural features from images, eliminating the need for 

manual feature engineering and improving diagnostic 

reliability. 

2.SYSTEM ARCHITECTURE 

Input Layer : The system starts by collecting a skin 

image from the user through a web or mobile interface. 

The image is provided in formats like JPG or PNG and 

serves as the primary input for disease analysis. 

Preprocessing Module : The input image is resized and 

cleaned to remove noise and improve quality. 

Normalization and simple augmentation techniques are 

applied to make the data consistent and suitable for 

model processing. 

 

 

 

 

 

 

 

 

 

Fig.1. System Architecture 

Feature Extraction (CNN) : A Convolutional Neural 

Network (CNN) is used to automatically extract 

important features such as texture, color, and patterns 

from the image. This helps in identifying disease-related 

characteristics. 

Classification Layer : The extracted features are passed 

to fully connected layers that classify the image into 
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different disease categories. The output layer provides 

probability scores and predicts the most likely disease. 

Model Training Module : The system is trained using 

labeled datasets of skin images. Training involves 

adjusting model parameters using optimization 

techniques to improve prediction accuracy.  

Prediction Module : The trained model processes new 

input images and predicts the disease in real time. It 

selects the class with the highest probability as the final 

result. 

Output Layer : The result is displayed to the user along 

with the predicted disease name and confidence score. 

Basic suggestions or precautions may also be shown..  

3.IMPLEMENTATION  

1. Environment Setup 

The system is implemented using Python with required 

libraries such as TensorFlow, Flask, NumPy, Pillow, and 

SQLite.  

2. Dataset Handling and Model Integration 

A pre-trained deep learning model is loaded using 

TensorFlow/Keras. This model is trained to classify skin 

diseases like Acne, Eczema, and Psoriasis.  

3. User Authentication Module 

A login and registration system is implemented using 

Flask and SQLite database. 

4. Image Input and Preprocessing 

The system accepts skin images uploaded by the user 

through the web interface. Images are resized to 

224×224 pixels, normalized, and converted into array 

format before prediction.  

5. Disease Prediction Module 

The preprocessed image is passed to the CNN model for 

prediction. The model outputs probabilities, and the 

class with the highest value is selected as the predicted 

disease.  

6. Result and Confidence Display 

The predicted disease along with confidence percentage 

is displayed on the web interface. 

7. Web Interface Design 

The front-end is developed using HTML, CSS, and 

Flask templates. It includes pages for registration, login, 

and disease detection with image preview functionality.  

8. Deployment and Accessibility 

The Flask application is deployed using ngrok to 

generate a public URL. This allows the system to be 

accessed remotely through a web browser. 

4.RESULTS AND DISCUSSION 

A.Results  

The developed skin disease detection system 

demonstrates effective performance in classifying 

dermatological conditions such as Acne, Eczema, and 

Psoriasis using a Convolutional Neural Network (CNN) 

model. The trained model produces predictions along 

with confidence scores, indicating the reliability of 

classification results. Experimental testing shows that 

the system achieves satisfactory accuracy when 

evaluated on sample test images, particularly when the 

input images are clear and properly illuminated. 

The integrated web-based application successfully 

performs all functional operations, including user 

registration, authentication, image upload, and disease 

prediction. The system provides near real-time analysis, 

ensuring minimal delay between image submission and 

result generation. 

                                                          

Fig2.Skin Images 

 

Table 1.Performance and System Specifications 

Parameter Observation 

Model Type CNN 

Diseases Detected Acne,Eczema,Psoraisis 

Prediction Output Disease+Confidence score 

Accuracy Good 

Response time Near Real-Time 

Database SQLite 

Platform WEb-based 
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Table 2.Performance Metrics 

The performance of the proposed Skin Disease 

Diagnosis System was evaluated using standard 

classification metrics such as precision, recall, F1-score, 

and accuracy. Precision represents the correctness of 

positive predictions, while recall indicates the model’s 

ability to identify all relevant cases. The F1-score 

provides a balance between precision and recall. 

B.Discussion  

The use of deep learning, particularly CNN 

architecture, significantly enhances the performance of 

the system by automatically extracting relevant features 

from skin images without requiring manual feature 

engineering. This approach proves to be efficient for 

image-based classification tasks and provides better 

generalization compared to traditional techniques. 

However, the system's performance is highly dependent 

on the quality of input images. Variations in lighting 

conditions, image resolution, and background noise can 

negatively impact prediction accuracy. Additionally, the 

current model is limited to a small number of disease 

categories, which restricts its applicability in real-world 

scenarios. 

5.CONCLUSION 

The Skin Diseases Diagnosis System using Machine 

Learning successfully demonstrates how artificial 

intelligence can assist in the early detection and 

classification of skin diseases. By utilizing advanced 

image processing and machine learning algorithms, the 

system provides accurate, fast, and automated diagnostic 

support to users and healthcare professionals.This 

system bridges the gap between patients and 

dermatologists by offering a digital solution that can be 

accessed remotely, making healthcare more inclusive 

and efficient. The results prove that machine learning 

models can achieve high accuracy when trained on 

quality datasets, thereby reducing diagnostic time and 

improving patient outcomes. 
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