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ABSTRACT

Early skin disease prediction is essential for effective therapy. Melanoma is now commonly acknowledged to be
the most dangerous kind of skin cancer among the others because, in the event thatitis not detected and treated
promptly, it has a significantly increased risk of spreading to other body parts. Medical image processing and
non-invasive computer vision are becoming more and more important for the clinical diagnosis of various
illnesses. These techniques provide an automated image analysis tool for a rapid and accurate lesion
assessment. The steps involved in this study include building a database of dermoscopy images, preprocessing,
thresholding, segmentation, statistical feature extraction using a Gray Level Co-occurrence Matrix (GLCM),
feature selection using Principal Component Analysis (PCA), determining the overall Dermoscopy Score, and
classification using a Convolution Neural Network (CNN).

Keywords: Convolutional Neural Network (CNN), Principal Component Analysis (PCA), and Gray Level Co-
occurrence Matrix (GLCM).

I. INTRODUCTION

Our project aims to transform the landscape of skin health by pioneering a cutting-edge solution that combines
the prowess of computer vision with medical expertise for the timely diagnosis of skin cancer's deadliest type,
melanoma. Through the integration of non-invasive imaging techniques and advanced machine learning
algorithms, we've devised a sophisticated system capable of analyzing dermoscopy images with unparalleled
accuracy and efficiency. At the heart of our approach lies a meticulously curated database of dermoscopy
images, meticulously collected to capture the diverse spectrum of skin lesions. Leveraging state-of-the-art
preprocessing techniques. Our methodology further delves into the intricacies of image segmentation, where
we employ sophisticated thresholding algorithms to isolate lesions from background noise. From there, we
extract a rich array of statistical features, ranging from texture patterns captured by Gray Level Co-occurrence
Matrix (GLCM) [1]to morphological characteristics encapsulated in the ABCD (Asymmetry, Border, Color,
Diameter) criteria. To streamline the process and enhance interpretability, we deploy Principal Component
Analysis (PCA)[1] for feature selection, distilling the essence of complex data into a concise yet comprehensive
representation. These selected features then converge to form the Total Dermoscopy Score, a unified metric
that encapsulates the multifaceted nature of each skin lesion. Finally, we unleash the power of Convolutional
Neural Networks (CNNs) for classification, training these deep learning models to discern between "Benign

keratosis- like lesions," "Basal cell carcinoma," and "Actinic keratoses," "Vascular lesions," "Dermatofibroma,"
"Melanoma," and "Melanocytic nevi" with unparalleled accuracy. Through iterative learning and validation, our
CNNs evolve into formidable diagnostic tools, capable of flagging potential melanomas at their earliest stages,
empowering clinicians with timely interventions and ultimately saving lives. In essence, our project represents
a paradigm shift in skin health, bridging the realms of medicine and technology to usher in a new era of
proactive care. By democratizing access to early detection tools, we aspire to empower individuals and

healthcare professionals alike in the fight against melanoma, forging a brighter, healthier future for all.
II. LITERATURE SURVEY

According to the 2021 paper [1] “Skin Cancer Classification Using Image Processing and Machine
Learning” by Muhammad Sadiq, Arslan Javaid, and Faraz Akram, Of the several types of cancer that are known
to affect people, skin cancer is one of the diseases that spreads the fastest. The most severe and deadly form of
skin cancer is melanoma. Typically, it starts at the skin's surface and moves deeper into the layers of the skin.
Nonetheless, with straightforward and affordable therapies, 96% of melanoma patients survive if the disease is
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detected early. The traditional approach to diagnose melanoma calls for biopsy samples, sophisticated
dermatologists, and equipment. Dermatologists benefit from the state-of-the-art techniques for early and highly
accurate detection of skin cancer provided by machine learning, which also helps to avoid the expensive
diagnosis. This study suggests using machine learning and image processing to segment and classify skin
lesions as benign or malignant. Based on the techniques of mean values and pixel standard deviation, a unique
approach of contrast stretching dermoscopic images is proposed. OTSU thresholding is then applied for picture
segmentation. Features for color identification, texture identification utilizing the Gray level Co-occurrence
Matrix (GLCM) features, and the histogram of oriented gradients (HOG) object are among the characteristics
that are recovered from the segmented images after segmentation. Principal component analysis is used to
minimize dimensionality by reducing HOG features (PCA). Synthetic minority oversampling (SMOTE) sampling
is a technique that addresses the issue of class imbalance. The feature vector is then scaled and standardized
after that. A wrapper-based unique feature selection process is proposed before classification. For
classification, algorithms such as Random Forest, SVM (Medium Gaussian), and Quadratic Discriminant are
utilized. The suggested methodology is validated using the ISIC-ISBI 2016 publically available datasetThis
Random Forest classifier yields the highest accuracy possible. The recommended system's classification
accuracy on the ISIC-ISBI 2016 is 93.89% when utilizing the Random Forest classifier. Segmentation outcomes
are excellent when using the suggested contrast stretching method prior to segmentation. Moreover, the
recommended wrapper-based feature selection approach combined with the Random Forest classifier
produces positive outcomes when compared to other popular classifiers. But the used SVM (Support Vector
Machine) algorithm which cannot be used on large datasets. When the large datasets are formed it losses it’s
efficiency and accuracy and may give incorrect results which may lead to improper treatments of the patients.

The authors Amir Mirbeik and Sabzevariin 2018 state in their paper [2] Ultra-Wideband, Stable Normal and
Skin Cancer Tissue Phantoms for Millimeter-Wave Skin Cancer Imaging In order to simulate millimeter
wave interactions with human skin and skin cancers, this work introduces novel broadband, stable, realistic
skin-equivalent semisolid phantoms. A crucial tool for developing millimeter-wave skin cancer detection
techniques and assessing the viability of new technologies is realistic skin phantoms. The necessary ratios of
deionized water, oil, gelatin powder, formaldehyde, TX-150 (a gelling agent, sometimes referred to as "super
stuff'), and detergent are used to individually replicate the normal and cancerous skin tissues. Using a
millimeter-wave vector network analyzer and an open-ended, slim-form coaxial probe, the dielectric
characteristics of the phantoms are evaluated in the frequency range of 0.5-50 GHz. The measured permittivity
results across the whole frequency range show a very good agreement with the ex-vivo fresh skin permittivities
(both normal and malignant) that we have previously determined. The closest resemblance to human skin
tissues is produced by this method among all the phantoms reported in the literature. Additionally, the stability
of dielectric characteristics over time is studied. The phantoms show long-term stability (tests were conducted
for up to seven months). Moreover, the millimeter wave penetration depth into skin phantoms that are
malignant and benign is calculated. It has been discovered that because millimeter waves can penetrate human
skin sufficiently deeply (0.6 mm on average at 50 GHz), they can harm the majority of the epidermal and
dermis skin structures.

In the paper [3] "A Method for Melanoma Skin Cancer Detection Using Dermoscopy Images," This
procedure yields the closest phantom to human skin tissues among all those documented in the literature.
Through four consecutive steps—image pre-processing, lesion segmentation, feature extraction, and
classification—this system is painstakingly constructed to expedite the diagnostic procedure. The initial stage,
image pre- processing, focuses on enhancing the visual quality of dermoscopy images. This is achieved by
employing techniques such as contrast enhancement, color normalization, and artifact removal, specifically
targeting common impediments like hairs and air bubbles that can obscure critical features of skin lesions and
significantly impair the accuracy of subsequent analyses. Following the preparation of the images, the system
advances to lesion segmentation, where the goal is to accurately delineate the boundaries of the skin lesion
from the surrounding healthy skin. This step is critical as precise segmentation is foundational for effective
feature extraction. Utilizing advanced algorithms, the system isolates the lesion, enabling the precise extraction
of distinctive attributes in the next phase—feature extraction. Here, the extracted features might include
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aspects such as texture, color distribution, and border irregularity, which are crucial for the accurate
characterization of skin lesions The classification phase, which is the last stage of the system, uses machine
learning models to categorize the lesions into groups that are either benign or malignant depending on the
attributes that have been retrieved. The emphasis of the study on reducing classification errors is significant,
highlighting an approach that not only enhances the diagnostic process but also minimizes potential
misdiagnoses by carefully addressing common imaging artifacts that degrade the quality and interpretability of
dermoscopy images.

In the paper [4] titled "Detection of Skin Cancer Disease Using Deep Learning Algorithm," Details of a
revolutionary, modular-based method for early skin cancer diagnosis and detection are provided. This system
segments the workflow into three distinct modules, each designed to handle specific tasks within the
dermatoscopic image analysis process, thus optimizing the performance and scalability of the detection system.
The first module, Registration and Login, serves as the entry point for users, typically healthcare professionals,
to access the system securely. This module ensures that sensitive medical data remains confidential and that
the system's integrity is maintained, allowing for personalized tracking of diagnostic results and histories. The
second module, Image Segmentation and Classification, is at the core of the system's functionality. It utilizes
state-of- the-art deep learning algorithms to process dermatoscopic images. In order to precisely distinguish
skin lesions from the surrounding healthy tissue, this module uses advanced picture segmentation techniques.
Effective segmentation is critical as it directly influences the quality of the features extracted for classification.
Once segmentation is completed, the module applies deep learning classifiers to analyze these features. The
classifiers are trained to discern between benign and malignant lesions based on patterns learned from
extensive annotated datasets. This training allows the model to improve its accuracy over time, adapting to new
data and potentially unseen variations in skin lesions. The final module, Cancer Detection, is where the actual
diagnosis is confirmed. Based on the outputs from the classification process, this module determines the
likelihood of malignancy. The integration of deep learning in this module is particularly crucial, as it allows for
the rapid processing of complex datasets, ensuring that the system can operate effectively even under high
demand. This module's design to leverage deep learning not only enhances diagnostic accuracy but also
reduces the time needed for dermatologists to confirm or rule out potential cases of skin cancer.

The paper [5] titled " Cancer Classification Model Based on VGG19 and Transfer Learning," provides a
detailed examination of the VGG19 model's application in the domain of skin cancer classification. The VGG19, a
convolutional neural network model known for its deep architecture, is celebrated for its robust feature
extraction capabilities that significantly enhance the ability to discern patterns essential for accurate
classification. The depth of the model, which includes 19 layers with trainable weights, allows it to learn
complex and subtle visual cues from dermatoscopic images that are critical for distinguishing between benign
and malignant skin lesions. This study emphasizes the strategic use of transfer learning as a key method for
utilizing the VGG19 model effectively within dermatology. Transfer learning involves adapting a trained
model— originally developed and trained on a large, generalized dataset like ImageNet—to a specific task
without the need to train from scratch. This approach not only saves significant computational resources and
time but also allows for the leveraging of learned features that are universally powerful across visual recognition
tasks, making it exceptionally suitable for medical imaging scenarios where high-quality, annotated datasets are
often scarce. The application of VGG19 in dermatology, as discussed in the paper showcases how this model can
be fine-tuned to focus on the nuanced differences between various types of skin lesions. The fine-tuning process
adjusts the model's final layers to be more specific to dermatoscopic images, thereby improving the accuracy of
classifying these images into malignant or benign categories. The paper highlights the model's successful
adaptation to skin cancer classification, demonstrating significant improvements in accuracy and reliability,
which are paramount in clinical settings where early and precise diagnosis can substantially impact treatment
outcomes and patient survival rates. This approach not only enhances the diagnostic capabilities but also
underscores the potential of deep learning in advancing medical imaging and diagnostics in dermatology.

The paper [6] titled "The Melanoma Skin Cancer Detection and Classification using Support Vector
Machine" outlines a novel approach leveraging Support Vector Machines (SVM) for the classification of skin
lesions from dermatoscopic images. The focus of this study is on developing an image-processing system that not
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only extracts but also classifies skin lesions with a high degree of accuracy. This is particularly crucial in
dermatology, where the differentiation between benign moles and malignant melanoma can be subtle yet is
critical for appropriate treatment decisions. Support Vector Machines are renowned for their capability to
effectively manage high- dimensional spaces, which is common in image processing applications where each
pixel may represent a dimension SVMs function by locating the hyperplane in this high-dimensional space that
best divides data points of various classes. In the context of melanoma detection, the SVM classifier is trained to
distinguish between malignant and benign lesions based on features extracted from the images. These features
might include aspects like shape, color, texture, and edge sharpness, which are critical in assessing the nature of
skin lesions. The paper details how this SVM-based system is implemented, starting from the preprocessing of
images to enhance clarity and contrast, followed by segmentation to isolate the lesion from healthy skin. After
segmentation, feature extraction techniques are applied to capture essential characteristics of the lesion, which
are then fed into the SVM classifier. The emphasis of this study on the precision of SVM highlights its
effectiveness in improving diagnostic accuracy. By accurately classifying the extracted lesion regions, the system
helps reduce diagnostic errors, thus potentially decreasing unnecessary biopsies and enabling earlier treatment
interventions for malignant cases. This approach not only demonstrates the practical application of SVM in
medical imaging but also contributes significantly to the fields of computational dermatology and automated
medical diagnosis, where precision and reliability are paramount.

III. FEATURES

To achieve maximum accuracy in predicting skin diseases, it's essential to incorporate a comprehensive
dataset that encompasses a wide range of skin conditions, including rare diseases, along with detailed clinical
information. By utilizing sophisticated machine learning algorithms, such convolutional neural networks
(CNNs), the system can better enhance diagnosis accuracy by extracting complex patterns and data from photos
of skin diseases.

For maximum accuracy in detecting skin cancer using CNN, it's crucial to employ a multi-stage approach that
involves preprocessing techniques like image Resize & Convert to grayscale to enhance data quality and reduce
overfitting. Additionally, fine-tuning the CNN architecture through techniques like transfer learning, where
trained models are adapted to the specific task of skin cancer detection, can significantly boost performance.
Reducing deaths due to late diagnosis of skin diseases requires not only accurate prediction and detection
systems but also seamless integration with healthcare infrastructure. Implementing these systems in primary
care settings can facilitate early detection through regular screenings and timely referrals to dermatologists for
further evaluation and treatment, thus mitigating the risks associated with delayed diagnosis.

A model for a hospital management system should encompass a range of features to streamline administrative
processes, optimize resource allocation, and enhance patient care. This comprises modules for billing and
invoicing, inventory and supply chain management, electronic health records (EHR) administration, patient
registration and scheduling, and analytics and reporting features. Integration with telemedicine platforms can
also facilitate remote consultations and follow-ups, improving accessibility and efficiency in healthcare
delivery.

IV.  DESIGN

In designing the skin disease prediction project, careful consideration was given to data preprocessing
techniques, including Image Resize and Convert to grayscale to ensure robust model performance across diverse
skin conditions and varying image qualities. Convolutional layers were used for feature extraction, pooling
layers for dimensionality reduction, and fully connected layers for classification in the carefully designed CNN
architecture. This allowed the model to pick up on subtleties and complex patterns that are essential for precise
disease prediction. The system is designed in such a way that firstly it takes the user credentials like full name,
address, email, phone number, gender, username and password for the registration purpose and for validation
or login authentication the system takes username and password as inputs and validates the details with the
help of data stored in database.

Then is the process of image selection where the user can select the image of the infected part of the skin. Next
comes the process of applying he algorithm of image processing where firstly there will be the pre-processing
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i.e., the gray scale conversion of the image and then the features of the image gets extracted the features may be
homogeneity, color, etc., and later the Convolutional Neural Networks (CNN) algorithm starts working after
which the disease gets detected.Later the user receives the output on his screen.

V. ALGORITHM

Step 1: Initialize theGUI environment to manage user interactions and display.

Step 2: Render interactive elements on the GUI to facilitate image input, neural network inference, and report
generation.

Step 3: Capture user input through a file dialog to select a dermatological image for analysis.

Step 4: Perform image validation using pre- defined criteria to confirm suitability for CNN processing (checks
image format and content for dermatological relevance).

Step 5: Execute image preprocessing steps including normalization and resizing to match the CNN input layer
specifications.

Step 6: In order to extract features and forecast the type of skin illness, feed the pre-processed image into a
convolutional neural network (CNN).

Step 7: Analyse CNN output to extract the highest probability disease class and calculate the inference time.
Step 8: Compile the CNN predictions and diagnostic information into a structured PDF report.

Step 9: Cycle back to the initial GUI state to allow additional analyses or system shutdown.

VI. IMPLEMENTATION

Skin Discase Daetection Systom
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Fig 1: System Architecture

Skin Disease Detection System using Machine Learning
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Fig 2: GUI after splash screen
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VII. SYSTEM REQUIREMEENTS

Hardware Requirement:

The system's hardware requirements include an Intel Core processor running at 2.80 GHz, 8GB of RAM, and a
500GB SSD. 2GB Graphics Card Additionally, a standard Windows keyboard is recommended for user input.
These specifications ensure smooth operation and optimal performance for the intended tasks.

Software Requirement:

The system’s requirement for the software is an operating system of windows of 64-bit. The extension for
running the program files is Python 3.12.2 which is the latest version of python which has oriented till now.

The software to be used for the system is Anaconda Navigator which provides the best GUI and has a lots of
package versions. We can achieve command line interface through Anaconda Navigator. Through pip install
command we can get the exact packages what we want for the project’s requirement.

There are two powerful scientific environmentwritten in Python they are Spyder and Jupyter. We used the
Spyder environment in our system, which is a special blend of a scientific package's beautiful visualization
capabilities, interactive execution, deep inspection, and data exploration combined with the sophisticated
editing, analysis, debugging, and profiling features of a comprehensive development tool.

VIII. EVALUATION PARAMETERS OR PERFORMANCE MEASURE

Number of Skin

Sr.N P Titl Methodol Techni A
r.No aper Title ethodology/Techniques couracy | . o ces Detected
"A Method for SVM (Linear Kernel, RBF Kernel) 90.47%
[1] Melanoma. Skin (.Iancer Cla5.51fy the le510n.s into benign or (Linear), 2(Benign, Malignant)
Detection Using malignant categories based on the 85.71%
Dermoscopy Images" extracted features (RBF)

"Detection of Skin |GLCM (Gray-Level Co-occurrence Matrix):

[2] Cancer Disease GLCM is used to extract texture features | 92.1% 1(Melanoma)
Using Deep Learning from the skin lesion images.
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Algorithm" Asymmetry, Border, Color, Scope (ABCD)

Feature are used in dermatology for lesion
analysis.

Feature Selection using Principal
Component Analysis (PCA)
Dermoscopy Score Calculation

Differentiation using Convolution Neural
Network (CNN)

o 3(Basal cell

Training: ) Beni

89.5%, carcinoma, .enlgn
keratosis,

" Cancer Two cancer types and one non-cancer type
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Classificati
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Model Based on VGG19 CNN model based on VGG19 and Transfer | Testing: b tofib )
ermatofibroma

and Transfer Learning Learning technique 97.5%

Collecting dermoscopy image database
Preprocessing, segmentation using
thresholding

Statistical feature extraction using Gray
Level Co-occurrence Matrix (GLCM),
Asymmetry, Border, Color, Diameter
Feature selection using Principal
component analysis (PCA), calculating

"The Melanoma
Skin Cancer Detection
[4] and Classification

Using Support Vector

92.1% 2(Benign, Malignant)

Machine"
total Dermoscopy Score and then
classification using Support Vector
Machine (SVM).
Image Preprocessing Feature extraction:
Local Binary Pattern (LBP), Uniform LBP
" Skin Cancer (LBP.u), Rotat-lon Inv:-jlrlant LBP (LBP ri),
o L. Rotation Invariant Uniform LBP, Complete
Classification from LEP. C lidati
Dermoscopic ,Lross vatidation 80.3% 2(Benign, Malignant)
[5] ) The extracted features are then used to
Images using Feature o . o
train different classifiers such as decision

Extraction Method "
tree, random forest (RF), support vector
machine (SVM) and k nearest neighbour

(KNN).
OTSU Thresholding: Used for image
segmentation
Feature Extraction:-
GLCM Features: Texture information
. SVM:
) extracted using Gray Level Co- occurrence
"Skin Cancer . 88.17%,
Classification Using Matrix. QD:
6 . Obiect i i ' 2(Benign, Malignant
[6] Image Processing and HOG Featu.res. (?b]ect 1nforma.t10n 90.84%, (Benig gnant)
. o extracted using Histogram of Oriented
Machine Learning Gradi RF:
radients. 93.89%

Color Identification Features: Extracted to
capture color information.
Dimensionality Reduction: PCA on HOG
Features
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Class Imbalance Handling using SMOTE:
Synthetic Minority Over- sampling
Technique

Feature Standardization and Scaling
Feature selection based on the wrapper
method.

Classifiers including Quadratic
Discriminant, SVM (Medium Gaussian),
and Random Forest are used for

classification.
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Fig 9: Confusion Matrix
IX. APPLICATIONS

1. Clinical Diagnosis and Treatment: Healthcare professionals can use the developed system as an assistive
tool for accurate and early diagnosis of skin diseases, particularly melanoma. The system's ability to analyze
dermoscopy images and provide rapid evaluations can aid in timely treatment decisions, leading to
improved patient outcomes.

2. Telemedicine and Remote Consultations: The system can be integrated into telemedicine platforms,
allowing remote dermatologists to assess skin lesions and provide consultations to patients in underserved
or remote areas. This enhances accessibility to specialized healthcare services and facilitates timely
interventions.

3. Public Health Screening Programs: Governments and healthcare organizations can deploy the system in
public health screening programs for skin cancer detection. By offering free or low-cost screenings using the
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developed technology, individuals can be encouraged to undergo regular skin checks, leading to early
detection and reduced mortality rates.

4. Dermatology Education and Training: Medical schools and training institutions can utilize the system as an
educational tool for dermatology students and practitioners. By providing access to a diverse database of
dermoscopy images and diagnostic insights generated by the system, learners can enhance their diagnostic
skills and improve patient care.

5. Community Health Campaigns: Non-profit organizations and advocacy groups focused on skin cancer
awareness and prevention can use the research findings to support community health campaigns. By
disseminating information about the importance of early detection and promoting the use of screening
technologies, such as the developed system, these campaigns can empower individuals to take proactive
steps towards skin health.

X. ADVANTAGES

1. The project enables early detection of skin diseases, particularly melanoma, which can significantly improve
treatment outcomes and patient survival rates.

2. The system can be deployed in various healthcare settings, including primary care clinics, dermatology
practices, and telemedicine platforms, making skin disease screening more accessible to a wider population.

3. Automated image analysis reduces the time and effort required for dermatologists to evaluate skin lesions
manually, leading to faster diagnosis and treatment initiation.

4. The application provides high security and data will not get corrupted anymore.

5. The project's methodology, based on machine learning and image processing techniques, is scalable and can
accommodate large datasets, making it suitable for population-wide screening programs.

XI. DISADVANTAGES

1. In order to work the application efficiently a lots of training data is required.

2. The quality of the dermoscopy photographs determines how accurate the system is. Poor image quality, due
to factors like lighting conditions or camera artifacts, may lead to inaccurate results.

XII. CONCLUSION

Our Skin Disease Detection System integrates a user-friendly GUI with a sophisticated convolutional neural
network (CNN) to analyse skin images for disease detection effectively. Starting with image selection and
validation, the system preprocesses images to enhance clarity for feature extraction. The CNN efficiently
processes these images, identifying key features to classify skin conditions with an impressive accuracy of 92%.
The results, including disease type and analysis time, are displayed and compiled into a comprehensive report,
making the system an invaluable tool for diagnosing a variety of skin diseases promptly and accurately, thereby
supporting better clinical outcomes. Here using this module we are able to detect three(07) diseases.

XIII. FUTURE WORK

1. Integration of More Advanced Al approaches: To further improve the system's diagnostic accuracy,
investigate the integration of more sophisticated artificial intelligence approaches, such as deep learning
models like Generative Adversarial Networks (GANs) for data augmentation and feature development.

2. Integration of Multimodal Data: To increase the prediction model's precision and resilience, include extra
data modalities such patient demographics, clinical history, and genetic data. Combining data from several
sources can improve diagnostic capabilities and offer a more thorough understanding of the risk factors for
skin diseases.

3. Real-Time Monitoring: Develop real-time monitoring capabilities using wearable devices equipped with
cameras to capture and analyze skin images regularly, allowing for continuous tracking of skin health and
early detection of any changes.

4. Longitudinal Data Analysis: Analyze longitudinal data to track disease progression, treatment outcomes, and
patient survival rates over time. Examine how machine learning algorithms can be used to create tailored
treatment plans and prognostic modeling that take into consideration each patient's unique traits and
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therapeutic response.

5. International Cooperation and Data Sharing: Promote international cooperation and data sharing projects
involving scientists, medical facilities, and tech companies to generate sizable, varied datasets for the
purpose of developing and verifying skin disease prediction models. Promote open science practices and
standardized data formats to accelerate progress in skin disease research and innovation worldwide.
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