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Abstract: Skin diseases represent a significant portion of global health concerns, often requiring timely
and accurate diagnosis for effective treatment. However, access to dermatological expertise remains
limited, particularly in rural and underserved regions. This paper presents an Al-assisted system for
automated skin disease diagnosis integrated with a virtual medical expert module. The proposed system
leverages deep learning techniques, specifically Convolutional Neural Networks (CNN), along with
advanced architectures such as ResNet and EfficientNet, to classify skin diseases from dermoscopic
images. The system incorporates image preprocessing, feature extraction, and classification stages to
ensure high accuracy and robustness. Additionally, a virtual consultation module provides users with
preliminary medical advice and recommendations based on predicted outcomes. Experimental results
demonstrate that the proposed model achieves high accuracy and reliability, making it a promising
solution for accessible and efficient dermatological assistance.

Index Terms - Artificial Intelligence, Deep Learning, Skin Disease Classification, CNN, ResNet,
EfficientNet,

I. INTRODUCTION

Skin diseases are among the most common health conditions worldwide, affecting individuals of all
ages and often requiring timely and accurate diagnosis for effective treatment. However, access to
qualified dermatologists is limited in many rural and underserved regions, leading to delays in diagnosis
and increased risk of complications. With the rapid advancement of Artificial Intelligence (Al) and deep
learning, automated diagnostic systems have emerged as a promising solution to address these
challenges. In particular, Convolutional Neural Networks (CNN) and advanced architectures such as
ResNet and EfficientNet have demonstrated significant success in medical image analysis by accurately
identifying patterns and features in skin images. This paper presents an Al-assisted skin disease
diagnosis system that predicts the type of disease and provides corresponding accuracy using deep
learning models. The system is further enhanced with an Explainable Al module to improve
transparency and a Virtual Medical Expert module that offers basic guidance based on the predicted
results. Additionally, a dermatologist consultation module is included to facilitate professional medical
support when required. The proposed system aims to provide a reliable, accessible, and efficient tool for
early skin disease detection while supporting healthcare decision-making without replacing professional
diagnosis.
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Il. RELATED WORK

Many research works have focused on using machine learning and deep learning techniques for skin
disease diagnosis. Earlier approaches mainly used traditional image processing methods such as color
analysis, texture extraction, and edge detection, followed by classifiers like Support Vector Machine
(SVM) and Decision Tree. These methods required manual feature extraction, which made them less
efficient and less accurate for complex skin conditions. Later, the introduction of Convolutional Neural
Networks (CNN) improved the performance significantly, as they can automatically extract important
features from images without manual effort. Models like VGG16 were widely used for image
classification tasks and showed better accuracy compared to traditional methods.

Recent studies have explored advanced deep learning architectures such as ResNet and EfficientNet to
further improve accuracy and efficiency. ResNet helps in training deeper networks by solving the
vanishing gradient problem using skip connections, while EfficientNet improves performance by
balancing network depth, width, and resolution. Some research works also include mobile-based
applications and telemedicine systems for real-time diagnosis. However, many existing systems still
face challenges such as lack of explainability, dataset imbalance, and limited user interaction. To
overcome these issues, the proposed system integrates Explainable Al and a virtual medical expert
module to provide better understanding and user support along with accurate disease prediction.

3. PROPOSED METHODOLOGY

The proposed system is designed as a modular and systematic approach for detecting skin diseases using
deep learning techniques and providing user guidance through a virtual medical expert. The
methodology consists of multiple stages, starting from image acquisition to final output generation. Each
stage plays an important role in ensuring accurate prediction and better user interaction.

3.1 IMAGE ACQUISITION

The first step in the system is collecting the input image from the user. The user uploads a skin image
through the user module using a web interface. The quality of the input image plays an important role
in determining the accuracy of the prediction. Therefore, users are advised to upload clear and well-lit
images.

3.2 IMAGE PREPROCESSING

After receiving the input image, it is passed to the preprocessing module. This step prepares the image
for model training and prediction by improving its quality and standardizing its format. The following
operations are performed

Resizing the image to a fixed dimension (e.g., 224 x 224)

Normalizing pixel values to a standard range

Removing noise using filtering techniques

Applying data augmentation techniques such as rotation, flipping, and zooming

3.3 FEATURE EXTRACTION USING DEEP LEARNING

In this stage, the processed image is fed into a deep learning model. Convolutional Neural Networks
(CNN) are used to automatically extract important features from the image such as texture, color, and
patterns. These features help in identifying different types of skin diseases. The convolutional layers
detect low-level features like edges and gradually learn complex patterns in deeper layers.

3.4 DISEASE CLASSIFICATION

After feature extraction, the model performs classification using trained architectures such as CNN,
ResNet, or EfficientNet. The model compares the extracted features with the learned patterns during
training and predicts the type of skin disease. The output of this stage includes:
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® Predicted disease class
@® Confidence score (accuracy percentage)

3.5 EXPLAINABLE Al

To improve transparency and user trust, an Explainable Al module is included. This module explains
how the model arrived at a particular prediction. It highlights the important regions of the image using
visualization techniques such as heatmaps. This helps users and developers understand the decision-
making process of the model.

3.6 VIRTUAL MEDICAL EXPERT MODULE

Once the disease is predicted, the result is passed to the virtual medical expert module. This module
provides:

® Basic information about the predicted disease
® Possible causes and symptoms
® General precautions and care suggestions

3.7 DERMATOLOGIST CONSULTATION MODULE

If the user requires further assistance, the system provides an option to consult a dermatologist. This
module helps users connect with medical professionals for accurate diagnosis and treatment. It acts as
an extension to the Al system, ensuring reliable healthcare support.

3.8 ADMIN MODULE
The admin module manages the overall system. It is responsible for:

® Maintaining and updating the dataset
® Monitoring model performance
® Managing users and system operations

4. SYSTEM ARCHITECTURE

The proposed system follows a modular architecture designed to provide accurate and efficient skin
disease prediction. It begins with the User Module, where the user uploads a skin image through the
interface. The image is then processed in the Image Preprocessing Module, where operations such as
resizing, normalization, denoising, and segmentation are performed to improve image quality and
prepare it for analysis.

The processed image is passed to the Deep Learning Model, which uses architectures like CNN, ResNet,
or EfficientNet to extract features and classify the disease. The system then performs Disease
Classification, providing the predicted disease type along with a confidence score (accuracy). To
enhance transparency, the output is further processed by the Explainable Al Module, which highlights
important regions of the image and explains how the prediction was made.

Based on the prediction, the system provides support through the Virtual Medical Expert Module, which
offers basic guidance and suggestions. If further assistance is needed, the user can access the
Dermatologist Consultation Module for professional advice. Additionally, an Admin Module manages
system operations, including data handling and model updates, ensuring the system remains efficient
and reliable.
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5 IMPLEMENTATION

The proposed system is implemented using Python programming language with deep learning
frameworks such as TensorFlow and Keras. The dataset used consists of labeled skin disease images
collected from reliable sources. These images are divided into training and testing datasets to evaluate
the model performance. Image preprocessing techniques such as resizing, normalization, and data
augmentation (rotation, flipping, zooming) are applied to improve the quality of input data and enhance
model accuracy.

The system uses deep learning architectures including CNN, ResNet, and EfficientNet for classification.
Transfer learning is applied in ResNet and EfficientNet to improve performance and reduce training
time. The models are trained using optimized hyperparameters such as learning rate, batch size, and
number of epochs. GPU support is used to speed up the training process. A user-friendly web interface
is developed where users can upload images and view results. The system also integrates Explainable
Al for visualization and a virtual medical expert module for providing basic guidance.

6 RESULT AND DISCUSSION

The system is evaluated based on its ability to correctly classify different types of skin diseases. The
experimental results show that deep learning models perform effectively in identifying diseases from
images. Among the models used, EfficientNet provides higher accuracy and better performance
compared to basic CNN and ResNet models. The output of the system includes the predicted disease
type along with a confidence score, which represents the accuracy of the prediction.

The Explainable AI module helps in understanding the model’s decision by highlighting important
regions in the image. This increases user trust in the system. The Virtual Medical Expert module
enhances the usability by providing useful suggestions and precautions based on the predicted result.
However, the performance of the system may vary depending on image quality and dataset size.

7 FUTURE ENHANCEMENT
The proposed system can be further improved in several ways to enhance its performance, usability, and

real-world applicability. One of the major improvements is to increase the size and diversity of the
dataset by including more skin disease categories and images from different skin tones, age groups, and
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environmental conditions. This will help the model to generalize better and improve prediction accuracy.
Advanced data balancing techniques can also be applied to handle dataset imbalance and reduce bias in
predictions. Another important enhancement is the development of a mobile application, which will
allow users to access the system easily using smartphones. Real-time skin disease detection using live
camera input can also be implemented for faster diagnosis. The Explainable Al module can be further
improved by providing more detailed and user-friendly visual explanations, making it easier for non-
technical users to understand the results. Integration with cloud computing can help in handling large
datasets, improving scalability, and enabling faster processing. In addition, the system can be enhanced
by integrating electronic health records (EHR) and patient history to provide more personalized
recommendations. The virtual medical expert module can be upgraded using advanced Natural
Language Processing (NLP) techniques to support more interactive and intelligent conversations.
Security and privacy features can also be strengthened to protect user data. These improvements will
make the system more robust, scalable, and suitable for real-world healthcare applications.

8 CONCLUSION

This paper presents an Al assisted system for skin disease diagnosis using deep learning models such as
CNN, ResNet, and EfficientNet. The system predicts the type of disease from a skin image and provides
accuracy as output. The integration of Explainable Al improves transparency, while the Virtual Medical
Expert module provides basic guidance to users. The system is useful for early detection and can support
healthcare services, especially in remote areas. However, it should be used only as a supporting tool and
not as a replacement for professional medical diagnosis.
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