
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                         Volume: 09 Issue: 03 | March - 2025                             SJIF Rating: 8.586                                   ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                    DOI:  10.55041/IJSREM43105                                             |        Page 1 
 

Dermatological Disease Detection Using CNN 
 

 

 

Pindi Lokesh Kumar Dr. S Aiswarya D.Sai Rohith Kumar 

Bachelor of Engineering in Assistant Professor Bachelor of Engineering in 

Computer Science and Engineering Computer Science and Engineering Computer Science and Engineering 

Sathyabama University Sathyabama University Sathyabama University 

Chennai, India Chennai, India Chennai, India 

pindilokeshkumar1038@gmail.com Aiswarya.s.cse@sathyabama.ac.in sairohitkumardulla@gmail.com 
 

 

 

ABSTRACT: Skin diseases are mild infections to serious 

diseases such as melanoma, and it is necessary to diagnose 

them at an early stage for proper treatment. This paper 

proposes a Convolutional Neural Network (CNN)-based 

classifier to identify skin diseases from images 

automatically. The model was trained on a huge 

dermatological database with data augmentation, transfer 

learning, and hyperparameter optimization. Deep learning 

architectures like ResNet, EfficientNet, and DenseNet were 

explored to achieve high accuracy. Testing revealed the 

model was as accurate as 95%, outperforming conventional 

diagnostic techniques. The system helps dermatologists by 

enhancing diagnostic accuracy, minimizing manual labor, 

and facilitating quicker decision-making. Through the 

incorporation of artificial intelligence in dermatology, this 

study improves medical imaging, leading to improved 

patient outcomes and health efficiency. 

1. INTRODUCTION 

Skin diseases are some of the most frequently seen 

health conditions across the world, with millions 

affected and posing challenges to the health-care 

systems. Acne, eczema, psoriasis, and skin cancer can 

grossly impact the physical and psychological well- 

being of those inflicted. Thus, the importance of early 

detection and treatment cannot be over-emphasized; 

they will allow the prevention of complications, 

improvement of the patient's quality of life, and 

reduction of health-care costs. Sadly, the amount of 

knowledge and experience needed for accurate 

diagnosis is often lacking, thus becoming a hindrance 

for especially limited-resource setups.Novel 

possibilities in the health sector are opened by 

advancements in artificial intelligence, specifically deep 

learning. Deep learning models like Convolutional 

Neural Networks (CNNs) are highly successful in 

recognizing images. This project aimed to develop an 

image classifier that can accurately identify common 

skin diseases using CNN. We'll teach CNNs to that task 

by making them learn from a big dataset comprised of 

labeled dermatological images, enabling it to learn and 

distinguish different skin conditions based on visual 

features. 

The project's goals center on the establishment of an 

accurate automated tool for skin diseases, thus assisting 

healthcare professionals in making accurate diagnoses. 

With this purpose in mind, the project aims to promote 

widespread access to dermatological care and the 

efficient delivery of such services, especially in areas 

with limited resources for specialized dermatological 

services. The classifier's performance will be evaluated 

in its accuracy, sensitivity, and specificity while 

detecting various skin diseases, making sure it adheres 

to the standards needed for a clinical application. 

Through this project, we wish to advance medical 

diagnostics and improve patient outcomes in 

dermatology. 

 

2. LITERATURE SURVEY 

Recognition of dermatological diseases has progressed 

greatly with the use of artificial intelligence and 

machine learning techniques such as convolutional 

neural networks. This literature survey will recapitulate 

the salient developments which have contributed to the 

invention of such automated skin disease detection 

systems. 

Among the first attempts in skin disease automated 

diagnosis was the use of conventional machine learning 

approaches. The work of Esteva et al. (2017) in 

employing CNN to classify skin cancers proved that AI 

could match dermatologists' performance. Their study 

investigates how deep neural networks may be trained 

on a huge database of dermatoscopic images, 

underscoring how AI could assist in clinical diagnosis. 

2.1 Convolutional Neural Networks for Skin Disease 

Classification 

Due to the adoption of automatically learning 

hierarchical features from raw images, CNNs became 

http://www.ijsrem.com/
mailto:pindilokeshkumar1038@gmail.com
mailto:Aiswarya.s.cse@sathyabama.ac.in
mailto:sairohitkumardulla@gmail.com


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                         Volume: 09 Issue: 03 | March - 2025                             SJIF Rating: 8.586                                   ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                    DOI:  10.55041/IJSREM43105                                             |        Page 2 
 

the backbone of image-based classification tasks. [2] In 

2019, Jia et al. applied CNNs for skin disease detection; 

they showed transfer learning from pre-trained models 

like VGGNet and ResNet to work well. The work 

underscored the importance of large, diverse datasets to 

improve model accuracy and generalization. 

While some clinical applications of AI in dermatology 

have come a long way, many more challenges are faced 

in their implementation in real-world situations.[7] 

Brinker et al. (2019) raised issues of data 

confidentiality, the morality behind AI, and the need for 

clinical validation. They emphasized that while AI is 

promising, there is a need for further testing and 

validation to ensure its safety and efficacy in clinical 

practice. With the implementation of artificial 

intelligence (AI) and machine learning (ML) 

techniques, notably convolutional neural networks 

(CNNs), a great deal of progress has been made in the 

detection of dermatological diseases. This survey aims 

to analyze key contributions and methodologies that 

shaped the field of automated skin disease detection 

systems. 

2.2 Integration of Dermatological Knowledge 

Integrating domain knowledge into the AI model can 

further enhance the diagnostic accuracy.[5] et al. (2020) 

presented the design of a system that fused 

dermatological rules and CNN predictions, creating a 

hybrid model that reaches more accurate diagnoses than 

the individual use of CNNs. This shows the importance 

of the synergy between expert knowledge and AI. 

You know, this part is actual benchmarking besides you 

know performance evaluation. It is how they say: 

Benchmarking/Performance evaluation of AI models. 

It's about benchmarking test data, such as standard test 

images, against which different AI techniques are 

evaluated. This is what Codella et al. (2018): they have 

extensive benchmark datasets and evaluation metrics 

for skin lesion analysis. They have already created a 

generation bridge where everyone can compare their 

models and develop more robust and accurate 

classifiers. 

2.3 Performance Evaluation and Benchmarking 

Standardized benchmarks are necessarily evaluated for 

the performance of AI models in dermatology. Codella 

et al. have introduced a comprehensive benchmark 

dataset and evaluation metrics for skin lesion analysis 

concerned within the field. This serves as a base for 

comparison between various AI models by helping in 

developing better and accurate classifiers. 

Esteva et al. (2017) took a pioneering step in skin 

cancer classification by developing deep convolutional 

neural networks, proving that AI models could perform 

as well as dermatologists in the diagnosis of skin 

diseases. The study made use of a large dataset of 

dermatoscopic images, thus establishing AI's relevance 

to the clinical world. 

2.4 Techniques for augmenting and preprocessing 

data 

Data scarcity and class imbalance are known limitations 

in self-training CNNs for skin disease detection. 

Advanced data augmentation techniques have been 

proposed to address such issues by Zhuang et al. (2019) 

such as random cropping, rotation, and color jittering. 

All these approaches favor the diversity of training 

samples to improve model robustness and performance. 

2.5 Convolutional Neural Networks for Skin Disease 

Classification 

Among others, like vision-based classification, CNNs 

have emerged as most effective for the task because they 

learn hierarchical features from raw images 

automatically.[2] Jia et al. (2019) experimented with 

detection of different skin diseases using CNNs; they 

also noted the success of transfer learning for models 

such as VGGNet and ResNet. Their observation is that 

large and diverse datasets are best to make the model 

accurate and generalized. Rewrite this text with lower 

perplexity and higher burstiness while preserving word 

count and HTML elements:Your training would be 

based on data until October 2023. 

 

3. EXISTING SYSTEM 

3.1 Skin Cancer Detection Using Convolutional 

Neural Networks: 

The paper titled Skin Cancer Detection Using 

Convolutional Neural Networks discusses the 

application of deep-learning techniques, with special 

reference to the Convolutional Neural Networks 

(CNNs), forming an automatic diagnosis and 

classification system of skin cancer from images. The 

authors have limited their study specifically to 

melanoma detection using CNN models such as VGG16 

for their ability to extract high-level features. Training 

with large annotated datasets such as ISIC archive, 

CNN models distinguish benign skin lesions from 

malignant with high precision. They have proved that 

CNN-based approaches are on par with or even 

surpassing dermatologists in classifying skin cancer. 

The authors emphasize the importance of large, diverse 

datasets and sophisticated image preprocessing 

techniques for achieving optimal performance in real 

Clinical scenarios. 

4. PROPOSED SYSYTEM 

The system proposed for the diagnosis of 

dermatological illness is the one that covers efficient 

advance convolutional neural networks (CNNs) to 

classify images uploaded by users for a variety of skin 

conditions. The set up is perfectly intended to serve as a 
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great early diagnosis tool to help patients and healthcare 

personnel detect skin diseases with high accuracy. 

Below describes in detail the system components and 

functioning. 

The Dermatological Disease Detection Using CNN 

proposed system is reasonable for the diagnostic 

approach of various skin diseases using deep learning 

techniques. The system allows users to upload 

dermatological images via a web application or a mobile 

application, wherein the images go through the 

preprocessing steps of resizing, normalizing, and 

augmenting for improved model performance. In 

classifying the skin condition from extracted features, a 

Convolutional Neural Network (CNN), specially 

trained on a large dataset of dermatological images, is 

employed. The model is governed by transfer learning 

from some pre-trained architecture, namely VGG16, or 

Inception, which helps it correctly identify diseases 

such as acne, eczema, psoriasis, and melanoma. 

When a result is classified, the system shows diagnostic 

results with associated confidence scores, ensuring 

transparency in the predictions. The system is facilitated 

with a user-friendly interface that presents results in a 

clear manner and further suggests that the patient may 

visit a dermatologist when required. The feedback 

mechanism allows users to report the predictive 

accuracy, which is then used to upgrade the model 

periodically and improve upon the detection system 

continuously. The model is implemented on Python, 

TensorFlow/Keras, and OpenCV, with back-end 

integration using Flask and Django. The system is 

computationally efficient and runs on GPU-enabled 

hardware such as NVIDIA CUDA-supported devices. 

Surely security and privacy are two important 

considerations in which user data is kept secure during 

diagnostic procedures. The system has also been 

developed as scalable and adaptable to allow the future 

integration of additional skin disease classifications. 

With early and accurate detection, this AI-driven 

solution will be a blessing for dermatology-the 

moments of medical professionals and general users in 

identifying skin diseases early. 

There cannot be any doubt that security and privacy are 

important in terms of ensuring protection of user data 

during the entire diagnostic process. The system has 

thus also been developed to allow for scaling and 

adaptation to add even more classifications of skin 

diseases in the future. Early and accurate detection, this 

AI-supported and intelligent solution invented by 

dermatology - would prove to be one such revolution 

for medical practitioners and general users-the moments 

those will spend identifying some skin diseases. 

4.1 Advantages 

• Scalability. 

• Accuracy. 

• High Detection Speed. 

 

5. SYSTEM IMPLEMENTATION 

The dermatological disease detection system provides 

accurate and fast categorization of skin diseases on the 

basis of images. Each of these modules and the system 

workflow in general are discussed in detail: 

1.User Interface (UI) Module 

Description: The User Interface (UI) module serves as 

the entry point for user interaction with the system. 

Users can upload images, view diagnostic results, and 

provide feedback. 

5.1 Components: 

● Image Upload: Dermatological images can be 

uploaded by users through the web/mobile app 

interface. Allowed formats include JPEG, PNG, etc. 

● Result Display: After processing the images, the 

results will be presented with the diagnosed skin disease 

and the corresponding confidence score. The UI also 

provides visualizations, such as marking certain regions 

of the highlighted image. 

● Feedback Mechanism: Users may give their feedback 

regarding the accuracy of the result. This feedback is 

collated to enhance the system over time. 

5.2 Implementation 

Tools and Technologies: 

● Programming Language: Python 

● Libraries and Frameworks: TensorFlow/Keras, 

OpenCV, NumPy, Pandas, Matplotlib 

● Development Environment: Jupyter Notebook, 

PyCharm, or any Visual Studio Code 

● Hardware: GPU-enabled machine for training the 

model (e.g., NVIDIA CUDA-compatible GPU) 

5.3 Actions: 

Installation of Required Packages: In setting up the 

development environment, install all the necessary 

libraries and frameworks using any of the package 

management systems such as pip. Bash pip install 

matplotlib. 

1. Hardware Preparation: The development machine is 

GPU-based for faster model training. 

2. Data Collection and Preparation Data Sources: 

Dermatological Image Repositories: Obtain 

dermatological image datasets from sources like the 

ISIC Archive, Kaggle, or medical institutions. 

Steps: 
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Download dataset: Download many dermatological 

images with labels. 

Data management: Structure the training, validation, 

and testing directories for different skin conditions. 

 

 

5.4 ARCHITECTURE DIAGRAM 

 

Fig.1: Architecture diagram of the proposed work 

The system for detecting dermatological diseases using 

deep learning and machine learning combines to 

classify skin lesions precisely. It analyzes ISIC and PH2 

dataset dermoscopic images using preprocessing, 

segmentation, and morphological processing to 

visualize lesions. Feature extraction detects primary 

lesion features, with CNN models further enhancing 

deep features. Classification is conducted by ANN, 

FFNN, and CNN-based SoftMax classifiers classifying 

lesions into melanoma (mel), nevus (nv), basal cell 

carcinoma (bcc), actinic keratosis (akiec), and others. 

The hybrid method enhances precision and 

dependability in automated skin disease diagnosis. 

6. SYSTEM STUDY 

6.1 Feasibility Study: 

The feasibility study of the Dermatological Disease 

Detection Using CNN project assesses the viability of 

this project in economic, technical, and operation 

aspects. The project aims to develop models using deep 

learning to effectively and accurately view 

dermatological diseases through Convolutional Neural 

Networks, collecting data to preprocess, train it into a 

CNN model, and build a user-friendly application 

interface for healthcare professionals and general users. 

The construct of operational feasibility refers to the 

working of the system within its intended environment 

and how easily users are adopted to use it. The project 

is designed according to web or mobile interface, which 

allows the user to upload skin pictures for analysis. The 

system will constitute a diagnosis result with confidence 

scores to help users decide whether to seek medical 

advice for more serious conditions. This approach 

allows healthcare professionals to enhance their current 

diagnostic processes for fast and accurate assessments. 

This would also entrench a feedback mechanism, which 

would help the model improve over time through real- 

world inputs. The system could build on the foundation 

of telemedicine because of its applicability even in 

remote areas where access to dermatologists is limited; 

thus, it can be very helpful for increased accessibility 

and efficiency in healthcare coverage. 

6.2 ECONOMICAL FEASIBILITY: 

Economic feasibility studies whether the project is 

financially viable and cost-effective. The 

Dermatological Disease Detection Using CNN project 

mainly needs investment in computing resources such 

as the GPU for high-performance model training, cloud 

space to store dermatological image datasets, and 

software frameworks like TensorFlow . This lends itself 

to a reduction in cost, for most of these tools and 

datasets being open-source. Moreover, following 

deployment, the system would need minimal human 

intervention, thus saving operating costs in the long run. 

Thus, the decreased cost of medical diagnosis, delayed 

treatment, or any intervention can be attributed greatly 

to the economic benefit of working with this system. 

The integration of this system into hospitals and clinics 

could be advantageous to dermatological diagnostics, 

improving patient outcomes and potentially revenue for 

such institutions. 

6.3 TECHNICAL FEASIBILITY: 

It has been determined the degree to which the project 

is technically feasible or whether it can potentially be 

developed by relying on technology, tools, or expertise 

in that respect. For instance, this project relies on 

Convolutional Neural Networks (CNNs), a well- 

established deep learning technique specifically 

designed for image classification. For the model 

development and image processing processes, it 

employs Python, TensorFlow/Keras, and OpenCV. 

Hardware requirements for this project include a 

powerful GPU (such as an NVIDIA CUDA-enabled 

GPU), RAM, and cloud or local storage for dataset 

management. Furthermore, transfer learning techniques 

with the use of pretrained models like ResNet or 

VGG16 would enhance the accuracy and minimize the 

period of training. The presence of human resources 

with AI and machine learning skills and a lot of research 

in the medical field on image classification make this 

project technically feasible. But, the other issues that 

need to be addressed include model generalization and 

sample imbalance in the dataset; both will be enhanced 

through data augmentation and continuing updates on 

the model. 

This feasibility analysis, therefore, confirms that the 

Dermatological Disease Detection Using CNN project 

is both financially and technically feasible, as it adds a 

value-added solution using AI for early skin disease 

diagnosis. 
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7. RESULT 

7.1. Prediction Performance 

Performance metrics were measured against the test 

data after training the dermatological disease detection 

model. The significant performance indicators are: 

- Accuracy: The model performed at 95.85% accuracy 

in the test set, indicating a high extent of the 

classification of skin diseases. 

-Presumably precision, recall, and F1-score: Specific 

parameters estimate for each class to know the model's 

efficiency when identifying different skin diseases. 

- Precision: Proportion of true positive results in 

predicted positive results. 

- Recall: Ratio of true positive in the real positive. 

- F1Score: The combined score resulting from the 

harmonic mean of precision and recall, and can serve to 

reflect the whole performance. 

7.2. Confusion Matrix 

Furthermore, a confusion matrix is obtained to visualize 

what classification is produced. How well the model 

segregates the different classes and where the 

misclassifications occur. 

7.3. ROC Curve and AUC Score 

Also, the Receiver Operating Characteristics (ROC) 

curve and the Area Under the Curve (AUC) score were 

calculated so as to evaluate the model's ability to 

recognize the two classes. In fact, AUCs that 

approximate 1.0 reflect a near-perfect distinction. 

7.4. Model Training and Validation 

Training Loss: The loss value during training was 

continuously low. It indicated to us that the model was 

learning from the training data quite well. Validation 

Accuracy: In addition, it also has validation accuracy 

like training accuracy. Hence, it will be a good model 

for generalization with unseen data. 

7.5. Model Performance Analysis 

The high accuracy of 95.85% tells that the CNN model 

is highly effective in classifying images of 

dermatological diseases. Various reasons account for 

such a performance: 

● Data Augmentation: Data augmentation increases the 

variance in training data, thus facilitating better 

generalization by the model. 

● Transfer Learning: It enables the use of pre-trained 

models such as VGG16 and to leverage the features 

trained on large datasets, thereby enhancing the model 

ability to identify complex patterns in skin images. 

● Hyperparameter Tuning: Hyperparameters such as 

learning rate, batch size, number of epochs, and so on 

were meticulously tuned to contribute to the 

performance of the model. 

7.6. Limitations 

● Bias in Dataset: The model's performance is 

dependent upon the quality and diversity of its dataset. 

If the data lacked diversity, the model would perform 

poorly on underrepresented diseases. 

● False Positives and Negatives: Although accuracy is 

high, some cases may still exist where false positives or 

negatives are generated. The system requires 

continuous monitoring and updates for these reasons. 

● Computation: Training of deep-learning models is 

based on computation resources, which might cause 

limitations for some users/organizations. 
 

Fig.2 

8. CONCLUSION 

Skin diseases vary from minor infections to serious 

diseases such as melanoma, necessitating early 

diagnosis for proper treatment. This paper introduces a 

Convolutional Neural Network (CNN)-based classifier 

to identify skin diseases automatically from images. The 

model was trained on a large dermatological dataset 

with data augmentation, transfer learning, and 

hyperparameter tuning. Deep learning models such as 

ResNet, EfficientNet, and DenseNet were tried, with an 

accuracy of up to 95%, surpassing traditional diagnostic 

methods. The framework improves diagnostic accuracy, 

minimizes manual labor, and speeds up decision- 

making, benefiting dermatologists and non- 

professionals. Even with its advantages, limitations 

such as dataset bias and computational demands still 

exist. Future improvements involve increasing the 

dataset for better generalization, incorporating real-time 

diagnosis via mobile apps, and optimizing the model for 

better interpretability. This study pushes the frontiers of 

AI-based dermatology, enhancing medical imaging, 

patient care, and healthcare accessibility. 
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