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ABSTRACT: The present invention relates to an AI-based skin disease detection system that utilizes Convolutional 

Neural Networks (CNNs) to analyze and classify skin conditions from medical images. The system processes input 

images through preprocessing techniques, including noise reduction, resizing, and augmentation, to enhance model 

accuracy. Feature extraction is performed using deep learning algorithms to detect key patterns, such as texture, color, 

and lesion structure. A classification model, leveraging Softmax, Support Vector Machines (SVM), or Fully Connected 

Layers, determines the probability of various skin diseases and provides a confidence score for diagnosis. The system 

offers real-time detection, early diagnosis, and risk assessment, assisting dermatologists by prioritizing critical cases 

and providing personalized recommendations for treatment or further medical consultation. Designed for remote 

accessibility, this solution is deployable via mobile applications, telemedicine platforms, or integrated into hospital 

diagnostic systems, making skin disease screening more efficient, cost-effective, and accessible to a wider population. 

The model continuously improves through machine learning, ensuring enhanced accuracy over time.. 
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I.INTRODUCTION 

 

Skin diseases are one of the most common health concerns in the world, affecting millions of people of different age 

groups and demographic characteristics. Diseases such as eczema, psoriasis, melanoma, acne, and fungal infections 

require timely and accurate diagnosis to prevent complications and ensure effective treatment. However, access to 

dermatology expertise remains a challenge in many areas, especially in rural and sectoral regions where special medical 

facilities are limited. As a result, misdiagnosis and delayed treatment can lead to serious health effects, increased health 

costs, and reduced patient quality of life. 

 

Advances in artificial intelligence (AI) and machine learning (ML) allow automatic diagnostic systems to fill the gaps 

in skin therapy. This research is to develop a machine learning-based system for reliable and efficient detection of skin 

diseases. By using deep learning techniques, the proposed system will help detect early illnesses, reduce the risk of 

misdiagnosis, and improve patient outcomes. Integrating such AI control tools into healthcare can dramatically improve 

accessibility and provide effective pre-diagnostic solutions for individuals regardless of circumstances. 
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The methodology of this research involves several important stages, including data collection, model development, 

systems integration, and effectiveness analysis. A variety of data records with skin diseases are collected and used to 

train CNN models (folding fish network). This is known for its high accuracy in image recognition tasks. This system 

has been optimized using hyperparameter adjustment and cross-validation techniques to ensure robust performance 

across different conditions and patient demographics. 

 

One of the main considerations of this study is fair and comprehensive. Research shows that AI models trained with 

prominent data records can be less accurate when diagnosing the condition of people with dark skin tones. To meet this 

challenge, the dataset has been carefully curated to ensure that the model does justice in different populations to round 

out the different skin types. 

 

By developing an AI-controlled skin disease recognition system, this study contributes to the broader goal of improving 

accessibility of healthcare and diagnostic accuracy. Implementing such systems allows general practitioners, telehealth 

platforms, and even individual users to make healthy skin health decisions, ultimately reducing stress and 

encouragement of early intervention for dermatologists. Furthermore, integrating this technology into mobile 

applications and cloud-based platforms can revolutionize the way skin diseases are delivered. In other words, an 

accessible and efficient diagnosis of skin diseases is more accessible and efficient than ever. 

 

II. SYSTEM MODEL AND ASSUMPTIONS 

 

Many deep learning models for the classification of skin diseases use softmax activation in the starting layer to 

categorize into several classes. However, SoftMax can combat class grades, especially in data records where certain 

skin diseases are underestimated. This limitation underscores the need to study alternative activating functions or 

ensemble methods to improve the classification and reliability of robustness of various skin diseases. 

 

Adam Optimizer is often used for efficient weight updates, but is not always the best option for dermatological imaging 

classification. Adaptive learning rates are highly complex data records that can cause suboptimal convergence or 

overadaptation. Further inspections are required to examine alternative optimizers such as RMSPOP and adaptive 

gradient techniques to improve model stability and performance. Furthermore, we need to examine dynamic planning 

techniques for learning rates to prevent training stagnation. 

 

Normally, sparse category losses are used for classification in some classes, but all malfunctions are assumed to have 

the same weight. B. To examine advanced loss functions such as loss of focus and weighted crossroads interlopes, it is 

necessary to better address class imbalances and improve sensitivity to rare conditions. This is especially important for 

medical applications where serious illnesses can have serious consequences. 

 

Using a 20% validation layout is useful for monitoring performance, but does not require any potential distortions in 

the distribution of data. If training and validation rates do not represent actual variations in skin tone, lighting, or 

disease progression, the model may not be effectively generalized. Research is required to develop more robust 

verification strategies, such as K-Times cross-validation and layered sampling, to ensure fair and unbiased performance 

assessments. 

 

Model evaluation mainly relies on the accuracy of the test set. This may not provide a complete image of realization. 

Accuracy alone does not record important factors such as recall, accuracy, and F1 scores, especially in unbalanced data 

records. Future studies should induce extensive evaluation metrics and practical validation using external datasets to 

measure the clinical applicability of the model. 

 

The number of training epochs has a major impact on model learning, but optimal value is still a challenge. Too fewer  

epochs can lead to poor adaptation, while too many can lead to over-adjustment. Research findings are required to 

develop adaptive epoch planning techniques such as early halts with dynamic thresholds to ensure optimal convergence 

and at the same time prevent unnecessary calculations. Furthermore, the effect of batch size on training stability and 

generalization requires further testing to optimize deep rhin models for skin diagnosis. 

 

 

http://www.ijirset.com/


 

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                      Volume 14, Issue 5, May 2025 

                                |DOI: 10.15680/IJIRSET.2025.1405025|  

IJIRSET©2025                                        |     An ISO 9001:2008 Certified Journal   |                                       11541 

III. EFFICIENT COMMUNICATION 

 

The proposed AI-based dermatological disease detection system ensures efficient communication between users and 

the model through a user-friendly web interface. Users can seamlessly upload skin images in standard formats (JPG, 

PNG, JPEG) and receive immediate diagnostic feedback powered by a CNN-based classifier. The system clearly 

displays the detected condition along with suggested medications, dosage timings, and pricing, all within a single, 

intuitive dashboard. A disclaimer is also included to guide users toward professional medical advice. This real-time 

interaction reduces diagnostic delays, enhances user trust, and bridges the gap between non-specialist users and medical 

insights, especially in underserved regions. The integration of AI interpretation and direct visual feedback fosters clear, 

timely, and effective communication, crucial for early intervention and improved patient outcomes. 

 

IV. SECURITY 

 

Security is a critical component of the proposed AI-based dermatological disease detection system, especially due to 

the sensitive nature of medical images and personal health data involved. To ensure end-to-end protection of user data 

and maintain trust, the system employs a multi-layered security architecture encompassing data transmission, access 

control, data handling, and infrastructure safeguards. 

 

1. Secure Data Transmission: 

All image uploads and communication between the user interface and backend servers are protected using HTTPS with 

SSL/TLS encryption protocols. This ensures that data is securely transmitted and immune to interception, tampering, or 

man-in-the-middle (MITM) attacks during transit. 

 

2. Data Privacy and Confidentiality: 

To minimize data exposure, the system follows a strict non-storage policy—images uploaded for analysis are processed 

in-memory and not stored on the server unless explicitly required (e.g., for research purposes with consent). This 

approach significantly reduces the risk of data leaks and complies with privacy regulations such as the General Data 

Protection Regulation (GDPR) and the Health Insurance Portability and Accountability Act (HIPAA), where 

applicable. 

 

3. Access Control and Authentication: 

The system is equipped with role-based access control (RBAC) mechanisms. Different levels of access are defined for 

administrators, users, and healthcare professionals. Secure login and authentication (with options for two-factor 

authentication) restrict unauthorized access to diagnostic results, configuration settings, and training datasets. 

 

4. Secure Model Deployment: 

The CNN model is deployed within a secure, sandboxed environment that limits system calls and prevents execution of 

malicious code. Input validation routines are applied to detect and reject malformed or potentially harmful image files, 

preventing injection attacks or model exploitation. 

 

5. Logging and Monitoring: 

Real-time activity logging is implemented to monitor system usage, access patterns, and potential anomalies. In case of 

suspicious activity or repeated unauthorized access attempts, automated alerts and lockdown protocols can be triggered. 

 

6. Data Anonymization (Optional): 

In scenarios where data is stored temporarily (e.g., for system improvements or testing), metadata such as IP addresses 

or file names is stripped or anonymized to prevent identification of users. 

 

7. Compliance and Legal Considerations: 

The system is designed with legal compliance in mind, ensuring that user consent is obtained before processing images. 

Terms of use and privacy policy documents are clearly provided, outlining how data is handled, processed, and 

protected. 
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By combining encryption, secure architecture, strict access controls, and privacy-centric design, the system ensures a 

secure environment for dermatological diagnostics. This not only protects users from data misuse but also builds 

confidence in using AI-driven healthcare tools, particularly in remote or resource-limited regions. 

 

V. RESULT AND DISCUSSION 

 

Dermatological images were collected from users via an intuitive UI that allows image upload in JPG, PNG, or JPEG 

formats. The uploaded images undergo preprocessing steps such as normalization and resizing to 224x224 pixels, 

ensuring uniformity and compatibility with the CNN input layer. Image augmentation techniques like rotation, flipping, 

and brightness shifts were also applied to improve generalization. 

 

 

 
 

A custom CNN architecture was developed to analyze the uploaded skin images. It includes multiple convolutional 

layers for feature extraction, ReLU activation functions for non-linearity, max pooling for dimensionality reduction, 

and dropout layers to prevent overfitting. The final layer uses a Softmax function to classify skin infections (e.g., acne, 

eczema, melanoma). 

 

 
 

Users upload skin images, which are analyzed instantly by the CNN model. The system detects the skin issue (e.g., 

acne) and suggests appropriate medications with price, type, and dosage timing. A disclaimer advises users to consult a 

doctor before use. The model was trained with 5-fold cross-validation to improve reliability and tuned using grid and 

random search techniques. It achieved a final accuracy of 92%, with strong performance across precision, recall, and 

F1-score metrics. 
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VI. CONCLUSION 

 

The CNN-based skin disease recognition system is improved by rigorous cross-validation and hyperparameter tuning, 

offering a wide range of concrete benefits that contribute to further development of dermatological care. One of the 

most important benefits is improving accessibility. This system allows for timely and accurate skin assessments in 

remote or sub-supported areas, filling important gaps in healthcare. Through early detection, the system can play a 

central role in identifying early stage skin diseases, reducing the risk of immediate treatment and complications. This 

not only minimizes misdiagnosis, but also improves clinical confidence in system prediction. Additionally, automated 

detection can help ease the work of dermatologists and healthcare professionals by significantly increasing efficiency 

and tightening the diagnostic process. By using the power of AI and deep learning, this solution ultimately effectively 

concludes healthcare differences, diagnostic skills in both urban and rural environments, contributing to a more 

equitable and responsive health system. 
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