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Abstract: Skin diseases affect millions worldwide, 

requiring timely diagnosis and effective treatment. 

Traditional methods rely on dermatologists, which may 

not be accessible, especially in remote areas with limited 

healthcare facilities. SkinNet Analyzer is a deep 

learning-based classification system using EfficientNet, 

ResNet, and MobileNet to enhance diagnostic accuracy. 

It integrates symptom-based confirmation and severity 

estimation, along with an AI chatbot for patient 

engagement and personalized recommendations. 

Experimental results demonstrate an accuracy of 

86.7%, showcasing its potential in clinical and 

telemedicine applications. Future improvements 

include dataset expansion, real-time deployment, and 

enhanced model interpretability. 

 

I. INTRODUCTION 

 

Skin diseases have become a major health concern 

worldwide, affecting people of all ages and 

ethnicities. From minor irritations to chronic 

conditions, skin diseases can significantly impact an 

individual's quality of life. Some conditions, such as 

eczema and psoriasis, cause severe discomfort and 

psychological distress, while others, like melanoma, 

can be life-threatening. The need for effective 

diagnosis and treatment has increased with the rise in 

skin disease prevalence, yet accessibility to 

dermatological care remains a challenge.  

One of the primary barriers to effective skin disease 

diagnosis is the reliance on manual examination by 

dermatologists. Traditional diagnosis involves 

physical inspections, dermoscopic imaging, and in 

some cases, biopsy procedures. These methods are 

time-intensive, expensive, and subject to human 

error. Additionally, dermatological services are not 

readily available in many rural or underserved areas, 

creating an urgent need for technological 

advancements that can bridge the gap in skin disease 

detection.  

Recent advances in artificial intelligence have 

revolutionized the field of medical imaging. Deep 

learning models, particularly Convolutional Neural 

Networks, have demonstrated remarkable 

performance in classifying skin lesions with 

accuracy comparable to human dermatologists. 

These models can analyze vast datasets, identify 

patterns, and provide rapid diagnostic results, 

significantly improving efficiency and accessibility 

in healthcare settings.  

SkinNet Analyzer is an AI-powered dermatological 

diagnostic system designed to classify multiple skin 

diseases with high accuracy. Unlike traditional 

single-model approaches, this system utilizes an 

ensemble of deep learning architectures, combining 

the capabilities of EfficientNet, ResNet, and 

MobileNet. Additionally, SkinNet Analyzer 

incorporates symptom-based validation, severity 

estimation, and a conversational AI chatbot to 

enhance patient interaction and guidance.  

This research aims to explore the effectiveness of 

SkinNet Analyzer in skin disease classification and 

its potential to redefine dermatological diagnostics. 

The objectives include developing a high-

performance deep learning model, integrating 

symptom-based confirmation, and evaluating the 

real-world applicability of the system in clinical and 

telemedicine settings.  

II. LITERATURE REVIEW  

Several studies have explored the application of 

artificial intelligence in dermatology. One of the 

most welldocumented successes in this field is the 

use of CNNs for automated skin lesion classification. 

Early research by Esteva et al. (2017) demonstrated 

that deep neural networks could classify skin cancer 

with performance comparable to dermatologists. 

This study set the foundation for the widespread 

adoption of AI in dermatology.  

Subsequent studies introduced various techniques to 

enhance classification accuracy. For instance, 

Brinker et al. (2019) implemented transfer learning 

with pre-trained networks, improving diagnostic 



© March 2025 | IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002 

IJIRT 174480   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY        4438 

reliability. Transfer learning involves using models 

trained on large datasets and fine-tuning them for 

specific medical applications. This technique has 

been widely adopted due to its ability to improve 

performance with limited data.  

Another crucial development is the integration of 

explainable AI in dermatology. Traditional deep 

learning models often function as 'black boxes,' 

providing little insight into their decision-making 

processes. Researchers have developed visualization 

tools such as Grad-CAM to highlight the areas of an 

image that contributed most to a model's decision. 

This has improved trust in AI-based diagnosis and 

facilitated its acceptance in clinical environments.  

Despite these advancements, challenges remain. 

Many AI models struggle with data imbalance, 

where certain skin disease categories are 

overrepresented, leading to biased predictions. 

Efforts to address this include synthetic data 

generation and data augmentation techniques. 

Additionally, variations in skin color and lesion 

presentation across different ethnic groups pose 

further challenges, necessitating more diverse 

datasets for robust AI models. 

III. METHODOLOGY  

The methodology for developing SkinNet Analyzer 

follows a structured pipeline that includes data 

collection, preprocessing, model training, ensemble 

learning, symptom validation, severity estimation, 

and chatbot integration. Each stage plays a crucial 

role in enhancing the overall performance and 

usability of the system.  

Data collection involved curating a dataset of over 

900 images representing eight distinct skin disease 

classes. The images were sourced from publicly 

available dermatology databases, ensuring diversity 

in lesion types and skin tones. Since real-world 

datasets often contain inconsistencies, preprocessing 

steps were employed, including image resizing, 

normalization, contrast enhancement, and 

augmentation to improve model generalization.  

Model training was conducted using three deep 

learning architectures: EfficientNet, ResNet, and 

MobileNet. These architectures were chosen for their 

complementary strengths. EfficientNet excels in 

feature extraction while maintaining computational 

efficiency, ResNet effectively captures deep 

hierarchical features, and MobileNet provides a 

lightweight alternative for mobile applications. Each 

model was trained separately, and their predictions 

were later combined using an ensemble learning 

approach.  

Incorporating symptom-based validation allows 

users to input specific symptoms associated with 

their skin condition. This additional information 

helps refine classification outcomes, reducing the 

likelihood of misdiagnosis. Severity estimation 

further enhances diagnostic capabilities by 

predicting the stage of progression for a given 

disease. The final component, an AI-powered 

chatbot, provides interactive support by guiding 

users through selfassessment and recommending 

appropriate next steps, including seeking medical 

consultation.  

IV. BACKGROUND AND MOTIVATION  

The significance of automated skin disease detection 

extends beyond medical diagnosis. Early detection 

can drastically improve treatment outcomes by 

enabling timely intervention. In many developing 

nations, access to dermatologists is scarce, leaving 

millions without proper diagnosis. Telemedicine 

solutions integrated with AI have the potential to 

bridge this gap.  

The increasing integration of smartphones and 

wearable technology into healthcare also motivates 

the development of portable diagnostic solutions. AI-

powered mobile applications can allow users to 

capture images of skin lesions and receive instant 

preliminary diagnostic insights, thus reducing the 

dependency on in-person medical consultations.  

Moreover, the growing volume of dermatological 

data necessitates efficient and scalable solutions for 

disease identification. Traditional image analysis 

techniques fall short in handling the complexities of 

real-world images, where variations in lighting, skin 

tone, and lesion shape affect diagnostic accuracy. 

The proposed AI-driven approach aims to overcome 

these challenges.  

V. RESULTS 

The ensemble model achieved 86.7% accuracy, 

surpassing individual architectures.  

Misclassification cases were reduced using symptom 

confirmation, improving reliability.  
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VI. DISCUSSION  

The introduction of AI in dermatology has 

transformed traditional diagnostic workflows. The 

results obtained from SkinNet Analyzer demonstrate 

that ensemble learning significantly enhances 

classification accuracy, outperforming single-model 

approaches. The combination of multiple CNN 

architectures provides robust feature extraction, 

improving the system’s ability to differentiate 

between visually similar diseases.  

A key finding in this study is the effectiveness of 

symptom-based validation. Dermatological 

conditions often exhibit overlapping visual 

characteristics, leading to potential misclassification. 

By integrating patient-reported symptoms, the 

system ensures that classification predictions align 

with the overall clinical picture.  

One limitation observed during testing was the 

sensitivity of the model to variations in image 

quality. Some images captured under poor lighting 

conditions led to reduced classification confidence. 

Addressing this challenge requires further 

refinements in image preprocessing and dataset 

expansion. Future iterations of SkinNet Analyzer 

could benefit from real-time image enhancement 

techniques.  

Another limitation is the exclusion of rare skin 

diseases from the current classification scope. While 

the model performs well within the predefined eight 

disease classes, its effectiveness in detecting out-of-

class conditions remains an area for future research. 

Anomaly detection techniques could be implemented 

to flag unknown cases and prompt users to seek 

expert medical evaluation. 

VII. CONCLUSION  

SkinNet Analyzer introduces an AI-based skin 

disease classification system, improving diagnostic 

accessibility and accuracy. 
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