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Abstract: Millions of people around the world suffer from skin diseases, and accurate and timely diagnosis
plays a key role in their proper treatment. This paper introduces a skin disease detection system by
applying the U-Net algorithm for image segmentation while comparing and combining two other machine
learning algorithms for better diagnosis accuracy. The input images obtained through user engagement
undergo preprocessing to eliminate noise and artifacts, enhancing further segmentation and classification.
The system classifies the diseases, for example, melanoma, eczema, and psoriasis, by performing feature
extraction using the segmented region of interest. The strength of generalization is guaranteed based on a
rich image dataset used for training and evaluation, and the comparative analysis brings out the superiority
of the U-Net in terms of segmentation accuracy, and insights into effectiveness of other alternatives. The
output is a disease classification which is easy to interpret and that can lead to early diagnosis along with
the proposal of treatment, and this work highlights the application of deep learning and image processing
in dermatology to assist medical professionals and bring diagnostic tools within reach.
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I. INTRODUCTION
The largest organ of the human body, skin acts as a protective barrier to the internal organs and the whole body in
general. It is the most common health issue that afflicts millions of people each year, though it is so important. For
instance, conditions like melanoma, eczema, and psoriasis may affect an individual's quality of life due to the
discomforts caused by the physical condition, while severe complications can even lead to life-threatening effects.
Diagnostic skills should be applied early enough to prevent further deterioration of the diseases.
The old traditional methods for diagnosing skin diseases depend on clinical observation, biopsy, and specialists'
examination. They are thus slow, expensive, and even nonspecific, especially in poor areas with no access to
dermatologists. New theories in image processing and deep learning techniques have recently been proposed to design
automated diagnostic tools that are fast, economical, and thus reliable methods.
This paper discusses a skin disease detection system based on the U-Net algorithm for the accurate segmentation of the
affected region in input images. Segmentation is an important step in ensuring accurate classification. To improve the
performance of diagnosis, two other machine learning algorithms are used for comparison. A publicly available skin
disease image dataset is used for training and evaluation, which overcomes the challenges of noise removal, feature
extraction, and accuracy in classification.
The proposed system accepts the input of images of skin lesions, which are then analysed to output the detected disease
category. This automation will help support dermatological diagnosis through timely results and possible treatment
recommendations. Advanced computational techniques are thus incorporated into this system to meet the growing
demand for accessible and efficient dermatological diagnostic tools.

II. LITERATURE REVIEW
The research about the skin disease detection system based on image processing and machine learning is indeed very
advanced at present. Numerous techniques are being adopted to make it more accurate along with
for the process involved in dermatology analysis. P
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1. Approaches of Image Processing

Generally, several image processing techniques are applied in the process of dermatological analysis. The different
steps involved are:- image acquisition, preprocessing, segmentation, and extraction of features. Noise elimination and
contrast adjustment by colour correction on the image preprocessing enable proper detection.

Paithankar et al. (2023), in "Skin Disease Identification using Image Processing" IJARSCT, considered image pre-
processing at the point of initial disease diagnosis with the augmentation and classification technique supported by
CNN.

Jori et al. (2021) in "Skin Diseases Detection Using Convolutional Neural Network" IRJET also explained the edge
detection and K-means clustering method of segmentation.

2. Machine Learning and Traditional Classifiers

It uses traditional algorithms of machine learning such as SVM, Decision Trees, Random Forest, and Artificial Neural
Networks in the differentiation of skin disease.

Hameed et al., "Multi-class Multi-level Classification Algorithm for Skin Lesions Classification Using Machine
Learning Techniques," 2020: Expert Systems With Applications, presented a multi-class multi-level classification
algorithm that surpassed the traditional one-level classification by accurately classifying the skin lesions with a nominal
accuracy of 96.47%.

Bhadula et al., 2019, "Machine Learning Algorithms Based Skin Disease Detection", suggested classification of skin
diseases with models, especially, SVM, ANN with a moderate success.

However, while being applicable on a few data sets, they get broken on a big, complicated data set.

3. Deep Learning in Dermatology Current Research and Inroads

According to new emerging research, there is a vast possibility that shows deep learning-a term more applicable to
CNN of this case-effectively detects diseases by just simply having an image.

Ahmad et al, "Discriminative feature learning for Skin disease classification Using Deep Convolutional Neural
Network" IEEE 2020,

A CNN application developed by Jori et al. in (2021 IRJET to learn the live detection of any skin disease by an
accuracy percentage of 70% which on further improvement from the increased number of data input can be greater than
that percent.

It was also reported that the method based on CNN had outperforming the classical techniques also with complex
datasets. And this is confirmed by Li et al. (2020) in "Skin Disease Diagnosis with Deep Learning."

4. Comparative Study and Performance Analysis

There is less literature available for the comparative study of comparative studies between machine learning and deep
learning techniques to classify the skin disease.

Hameed et al. (2020) Expert Systems With Applications compared single-level vs. multi-level classification and proved
that multi-class, multi-level classification results in better accuracy and reliability.

Paithankar et al. (2023) IJARSCT proved that though CNN-based approaches are highly accurate, it requires a huge
amount of a dataset and a huge amount of computational power.

Jori et al. (2021) IRJET has demonstrated that although CNN models perform well, the accuracy depends upon the
diversity of datasets and the quality of input images.

5. Future Directions
In recent times, there has been a growing interest in the merging of computer vision, deep learning, and Al toward
dermatological diagnostics. Most of the future research focus on the diversity of datasets, real-time detection of skin
diseases, and application of Al in telemedicine.

Such better comparative studies of other algorithms will fill the gaps of dermatological image analysis. An immense
need should be generated to work on standard datasets. Cross-domain learning models mygtzh
based detection of skin diseases. [/ 2
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III. PROPOSED SYSTEM
The proposed system aims to improve the detection and classification of skin diseases using advanced image processing
techniques combined with deep learning techniques. The system utilizes the U-Net, specifically optimized for
convolutional neural networks in image segmentation, to locate and isolate areas affected by disease in dermatoscopic
images. It further uses the other two algorithms, (example DenseNet and ResNet), for comparison to find which one is
more suited to classification.

e Data Collection: A dataset of high-resolution images of various types of skin diseases is gathered from public
repositories and clinical sources. The dataset which we used is from Kaggle. It comprises of around 25,000
images of various skin diseases for training the model. The dataset is curated to include a wide variety of skin
conditions, thus providing robustness and applicability of the system.

e Image-Preprocessing: The techniques used are denoising the image to make it clearer, further contrast
adjustment for brightness and color normalizations to brighten the area of interest where lesions are located.
Data augmentation in the dataset by rotating images, scaling images, and even flipping them over to increase
its diversity and make the model more general and thus avoid overfitting.

e Segmentation using U-Net: The U-Net model is used to segment out the lesion area in images of the skin.
The encoder-decoder structure are to be used to make it capture all the spatial information as well as
contextual information about the image which allows for appropriate boundary identification about the lesions.

e Disease Classification: Input the segmented images into the classification algorithm (DenseNet or ResNet) for
classification purposes. The model is fine-tuned using transfer learning to make them suitable for the skin
disease dataset. A comparative analysis is used for evaluating both the algorithms concerning the classification
accuracy, precision, recall, and computation efficiency of them.

e Evaluation Metrics: The performance of the system is evaluated in terms of metrics like Dice coefficient for
segmentation and F1 score, accuracy, and processing time for classification. A confusion matrix is created to
analyse the classification results and determine where improvements are needed.
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Fig. 1. Proposed System Architecture for Skin Disease Analysis

IV. ALGORITHM USED
4.1 U-NET ALGORITHM
The U-Net algorithm is a convolutional neural network (CNN) architecture designed for biomedical image
segmentation. It is widely used in the medical field for segmenting regions of interest in images, such as skin lesions.
The U-Net algorithm is a CNN architecture especially designed for biomedical image segmentation. It is the most
widely applied architecture in the medical field for segmenting regions of interest, such esions, for accurate
boundary detection. Steps of the U-Net Algorithm:
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1. Input Layer: The model takes an input image, say a skin lesion image, resized to a fixed dimension, 256x256
pixels.

2. Down-Sampling (Encoder Path): It consists of repeated layers of 3x3 convolutions followed by ReLU
activation and batch normalization. Max-pooling to down-sample spatial dimensions and enable extraction of
the high-level features from an input image.

3. Bottleneck: It is the deepest layer in the network, representing the lowest possible resolution of the image. It
captures abstract features necessarily distinguishing the skin lesions from normal skin regions.

4. Up-Sampling (Decoder Path): Transposed convolution layers are used to bring back the original spatial
resolution. Skip connections from the encoder path have been added for retaining fine spatial details,
improving the accuracy of segmentation.

5. Output Layer: A 1x1 convolutional layer has been used in order to create the final output segmentation map
highlighting the lesion region in the image.

4.2 Advantages of U-Net in Skin Disease Detection
e  Using skip connections to retain spatial details.
e  Works well even with small sizes of datasets that makes it perfectly suitable for medical imaging.
e Very efficient segmentation with accurate boundary detection of the lesion.
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Fig. 2 U-Net Architecture for Image Segmentation

V. EXISTING SYSTEMS
Some of the existing systems for skin disease identification using image processing include:
Skin Cancer Detection System (SCDS):
This system classifies skin diseases as either benign or malignant, using Support Vector Machine classifiers. The
system has a high accuracy of 88.7% on the data set of images.
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Skin Disease Detection System (SDDS):

The classifier would therefore all these features, such as color, texture, and shape, then classify it into one of 15
categories for possible skin diseases, the proposed classification for the image reached an outstandingly immersive
90.1% accuracy level.

Overall, these existing systems for skin disease identification using image processing show promising results in
identifying and classifying skin diseases with high accuracy. More research and development are required to enhance
their precision and effectiveness in real-world clinical settings.

VI. FUTURE SCOPE
The potential for further developments in the application of image processing and machine learning in the diagnosis of
skin diseases is significant. Some promising directions are the following:
e Integration with Mobile Devices: The system can be further developed to work with smartphones, allowing
patients to capture images of their skin and upload them for analysis, enabling remote diagnosis.
e Enhanced Accuracy with Larger Datasets: As more diverse and extensive datasets become available, the
system’s accuracy can exceed 90%, improving the reliability of predictions.
e Personalized Treatment Recommendations: By integrating patient medical history and skin type data, the
system can provide tailored treatment suggestions, improving clinical outcomes.
e Cost-Effective Healthcare Solutions: The technology offers an affordable alternative to traditional
dermatological consultations, especially in rural and underserved regions.
e Real-Time Monitoring: Advanced algorithms and faster processing can enable real-time skin disease
detection and monitoring, which is crucial for critical cases.
e Expansion of Disease Coverage: Future iterations of the system can identify and classify a broader range of
skin diseases, making it more versatile and effective.

VII. CONCLUSION

Skin diseases are the widespread and severely interfere with one’s quality of life. The skin conditions can, therefore,
best be prevented at the initial stages. Such type of system based on advanced techniques of image processing and
machine learning like U-Net and CNN, provides an initial classification accuracy for skin diseases close to 83%. This
system is designed to provide a cost-effective and user-friendly method of detecting skin diseases, whether in clinical or
remote settings. Its modular design for image acquisition, preprocessing, segmentation, and classification provides
reliability while remaining scalable for future improvements.

This approach exhibits the feasibility of introducing machine learning in the healthcare sector to enable quicker, more
precise, and easier diagnosis of diseases of the skin. More improvement and refinements in such models — possibly
including bigger datasets and much more robust algorithms — will elevate this high rate of accuracy to an even further
extent and, thereby, have broader applications in dermatology.
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