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ABSTRACT 

Cancer poses a significant global health challenge, contributing to a rising number of patients and fatalities. Notably, skin 

cancer has emerged as one of the most prevalent forms of cancer. Enhancing the survival rates of individuals grappling with 

skin cancer and curbing treatment expenses can be achieved through timely diagnosis. However, current diagnostic methods 

within healthcare systems have limitations, including their dependence on extensive human resources, prolonged turnaround 

times, and limited accessibility for all individuals. Hence, there is a pressing need for systems that are user-friendly, yield 

precise outcomes based on scientific methodologies, and are accessible to a broad demographic for early detection of skin 

cancer. Leveraging artificial intelligence techniques can facilitate the early identification of skin cancer. This research aims to 

categorize images of benign and malignant skin conditions and communicate the findings to users via a mobile application. To 

achieve this, various algorithms, including CNN, KNN, and Decision Tree, were employed for image classification. The study 

applied augmentation techniques to the "Benign" dataset within the ISIC: Skin Cancer: Malignant vs. Benign experiments. The 

Transfer Learning algorithm emerged as the most successful, achieving a 94.89% accuracy rate. The proposed system affirms 

the potential of artificial intelligence in detecting skin cancer at an early stage, with the added benefit of notifying users through 

a mobile application. The researchers anticipate that these findings will inspire further investigations into innovative approaches 

for early skin cancer detection. 
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I.     INTRODUCTION 

Cancer, a disease responsible for the highest number of 

fatalities, is becoming increasingly prevalent globally. 

Ranking second only to heart disease in terms of causes of 

death, cancer represents a universal health challenge that 

requires comprehensive attention [1]. Described as a non-

lethal "genetic disorder," cancer is characterized by the 

uncontrolled proliferation of these disorders throughout the 

body. While there are various types of cancer, the common 

initiation of this ailment involves the unregulated expansion of 

cells. If not addressed, cancer has the potential to cause 

significant degeneration and irreversible consequences, 

ultimately leading to death within the human body [2]. 

As per the World Health Organization [3], the incidence of 

skin cancer has risen in recent years within the spectrum of 

cancer types. Additionally, the escalation of environmental 

issues, such as the depletion of the ozone layer, has 

contributed to the heightened prevalence of skin cancer [4]. 

The onset of skin cancer is associated with the deterioration 

and unregulated proliferation of the human DNA structure, a 

consequence of exposure to ultraviolet rays (UV light) in the 

epidermal layer of the skin [5] 

There exist three types of skin cancer, with Basal cell 

carcinoma being the most prevalent, constituting 80% of cases 

worldwide. Basal cell carcinoma typically carries a low 

mortality rate, leading to fatal outcomes only in the absence of 

early diagnosis. Squamous cell carcinoma represents 16% of 

skin cancer cases and is generally treatable, yet it can result in 

death if not detected early due to the nature of the disease. 

While melanoma is the least common type of skin cancer, it is 

the most lethal. Stemming from the deterioration of 

melanocyte cells in the skin, melanoma can become life-

threatening if not identified promptly, potentially spreading 

throughout the body and complicating the treatment process 

[6], [7]. 

Implementing early detection and diagnostic methods plays a 

crucial role in the recovery or prolonged survival of 

individuals grappling with skin cancer. Examining the rates of 

skin cancer and its incidence, it becomes evident that 

detecting skin cancer at an advanced stage imposes a 

substantial economic burden on patients. Although obtaining 

data on global cancer-related expenditures is challenging, 

European Union Countries spent €57.3 million in 2017 to 

combat this disease. Early detection has the potential to reduce 

one-third of the expenses associated with cancer treatment [8]. 
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Dermoscopy is one of the contemporary techniques employed 

for skin cancer detection. In this method, the tumor area 

undergoes analysis through imaging approaches. Various non-

surgical imaging procedures, including photography, 

dermoscopy, ultrasound, fluorescence spectroscopy, optical 

tomography, and multi-photon scanning, are utilized. 

Dermoscopy, involving microscopic examination of skin 

lesions, magnifies moles on the skin 10-20 times, allowing for 

the differentiation between benign and malignant conditions. 

However, this process necessitates access to specialized 

devices and institutions, particularly those with field expertise 

[9]. 

Dermoscopy entails a comprehensive and long-term imaging 

and analysis process. Consequently, delivering prompt 

services to all at-risk patients and conducting ongoing 

investigations on vulnerable age or patient groups using 

traditional imaging techniques pose challenges to health 

institutions [11]. Additionally, considering factors such as the 

universal COVID-19 pandemic, it has become imperative to 

safeguard the health workers, optimize the capacity of health 

institutions, and ensure patient health. Despite the increased 

patient frequency in health institutions during the pandemic, 

the battle against skin cancer remains crucial for public health 

[11]. 

The challenges associated with prolonged imaging procedures 

in the early detection of skin cancer have spurred the 

exploration of innovative methodologies. Additionally, the 

health sector's digital transformation has facilitated the swift 

integration of artificial intelligence techniques. Consequently, 

numerous services in the health sector have experienced 

enhanced efficiency in terms of transaction cost and speed 

through the application of artificial intelligence techniques 

[12]. 

II. LITERATURE REVIEW 

In [14], the authors explored the application of image 

processing and artificial intelligence techniques for early 

detection of skin cancer. The model underwent training on a 

research dataset using Support Decision Machine, K-NN, and 

Ensemble Learning algorithms, with MATLAB employed as 

the programming language. The Support Decision Machine 

algorithm demonstrated the highest performance, achieving an 

accuracy rate of 83.90%. 

Reference [15] employed image processing and machine 

learning approaches for early skin cancer detection. The study 

utilized the ISIC-ISBI 2016 dataset, incorporating OTSU 

image thresholding and Gray Co-occurrence Matrix 

techniques in data pre-processing. Support Vector Machine, 

Discriminant Analysis, and Random Forest algorithms were 

applied, with the Random Forest algorithm attaining the 

highest performance at an accuracy rate of 88.17%. 

In another investigation [16], AI techniques were utilized for 

the early diagnosis of melanoma cancer, employing 23,000 

images from the International Skin Imaging Collaboration 

(ISIC) dataset. The Support Vector Machine algorithm yielded 

an accuracy rate of 83%. 

A study by Ahsraf [17] utilized actual patient data from 

Pakistan DHQ hospital for early skin cancer detection. The 

Convolutional Neural Networks (CNN) algorithm, a deep 

learning model, was employed, achieving an accuracy rate of 

93.29%. 

Arasi's research [18] focused on early detection of melanoma 

cancer using data from artificial intelligence techniques 

(DermIS) and DermQuest databases. Naive Bayes and 

Decision Tree algorithms were implemented, resulting in a 

Decision Tree algorithm accuracy rate of 92.86% and a Naive 

Bayes algorithm accuracy rate of 98.8%. 

The analysis of existing literature reveals a growing number 

of studies focused on the early detection of skin cancer 

through skin image analysis. However, an examination of the 

study outcomes highlights variations in the utilized datasets, 

data pre-processing methods, algorithms for feature extraction 

and classification, as well as the applicability and accuracy 

performance across different studies. The reviewed studies 

predominantly assess algorithm performance and exhibit 

limitations in terms of practical applicability. 

It becomes evident from the surveyed research that the 

emphasis is generally placed on evaluating algorithmic 

performance, with a relatively limited focus on real-world 

applicability. To enhance the development of high-performing 

algorithms and provide valuable support to health institutions, 

there is a recognized need for the creation of applications 

featuring a visual interface. These applications can serve to 

foster the advancement of systems recommended for the early 

diagnosis of skin cancer. 

III. METHODOLOGY 

This section provides comprehensive information about the 

dataset employed in the proposed system for early skin cancer 

detection through a mobile application utilizing artificial 

intelligence techniques. It outlines the dataset features, 

operations conducted on the dataset, the programming 

language could be utilized, and the libraries employed. 

Additionally, Figure 1 offers a concise overview of the 

working method of the system 
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Fig. 1: System Architecture 

The proposed application seeks to enhance awareness 

regarding skin cancer, simplify the diagnosis of various skin 

diseases, including skin cancer in humans, and directly guide 

patients to seek medical attention. 

A. Information of the Dataset 

This research utilized the "ISIC: Skin Cancer: Malignant vs 

Benign" dataset (ISIC, 2019). The selection of this dataset was 

guided by the objective of leveraging algorithms with proven 

high performance, as demonstrated in available academic 

publications. 

The ISIC (International Collaboration on Skin Imaging) 

database represents a collaborative effort between academia 

and industry. Its overarching goals include reducing mortality 

rates associated with late detection of malignant skin cancer, 

minimizing the need for prolonged procedures like 

dermoscopy and biopsy in the skin cancer diagnostic process, 

and promoting the adoption of faster techniques. Since 2016, 

ISIC has consistently organized competitions focused on the 

classification of malignant skin cancer. The dataset in the 

archive is freely accessible, and it has undergone review by 

dermatologists, incorporating valuable clinical metadata. 

Consequently, the dataset in the archive is diverse, 

encompassing features of various disease types and images. 

B. Features of Dataset 

The dataset employed for model training comprises 3,297 

color images of skin cancer tissue, each having dimensions of 

224x224 pixels. The dataset is split into 80% for training and 

20% for testing. 

Within the training phase dataset, there are 1,440 image data 

instances for benign skin cancer type and 1,197 image data 

instances for malignant skin cancer type. In the test dataset, 

there are 360 image data instances for benign skin cancer 

types and 300 image data instances for malignant skin cancer 

types. 

 

Fig.2: Original pictures in the dataset 

C. Pre-processing of data 

Initially, all chosen images undergo standardization to a 

consistent size of 224x224 pixels for model training. 

Subsequently, following the resizing of the images, data 

augmentation is implemented to enhance the accuracy 

performance of the model. 

D. Augmentation of Data 

The efficacy of data mining techniques in health studies is 

closely tied to the quality of both images and content utilized. 

To optimize the performance of the trained model, we 

augmented the dataset, ensuring that the model learned the 

intended features comprehensively during training. The 

augmented images were incorporated in the training phase to 

enhance the model's overall performance. 

 

Fig.3: Pictures used in training phase 

Figure 3 displays the images from the dataset utilized during 

the training phase, encompassing both benign and malignant 

skin images. 
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Fig.4: Pictures used in training phase 

Figure 4 illustrates the dataset images employed during the 

classification phase, encompassing both benign and malignant 

skin images. 

E. Classification of the disease 

The classification phase involves both feature extraction and 

learning from these features. In this research, skin images 

were classified using the K-NN (K-Nearest Neighborhood or 

K-Nearest Neighbor), Decision Trees, and Transfer Learning 

algorithms. 

F. CNN Architecture 

 

Fig.5: Architecture of CNN 

CNN (Convolutional Neural Network) is a type of neural 

network commonly used for the image recognition and the 

classification tasks, although it is also applicable to the other 

tasks like natural language processing and signals processing. 

CNN reduces the human effort by automatically detecting 

the features. CNNs are the classes of Neural Networks that 

capture images and classify the features, this features are 

widely used for analyzing visual images. Their applications 

range from image and video recognition, image 

classification, medical image analysis, computer vision and 

natural language processing. CNN has high accuracy.CNN 

has a image recognition so this technique is used in various 

industries such as medical image analysis, phone, security, 

recommendation system, etc 

G. KNN Algorithm 

KNN is one of the most basic essential classification 

algorithms in the machine learning. It belongs to supervised 

learning domain and it finds intense application in the pattern 

recognition, data mining, and intrusion detection.KNN is a 

versatile algorithm with its own strengths and the weaknesses, 

and its effectiveness depends on specific characteristics of the 

dataset and the problem at hand. KNN calculates the distance 

between the input data point and the other data points in 

training set. 

1) Step1: Selecting the optimal value of K 

2) Step2: Calculating the distance 

3) Step3: Finding the Nearest Neighbors 

Step4: taking the average 

IV. CONCLUSION 

The performance of the classification achieved in the research 

aligns with the outcomes reported in the literature, affirming 

the consistency of the proposed system. While existing 

literature primarily focuses on classification performances and 

comparisons, our proposed system, equipped with a mobile 

application designed for Android operating systems, 

demonstrates enhanced applicability and holds the potential 

for approval by health institutions. This innovative approach, 

distinct from other studies, suggests that the proposed system 

could streamline the efforts of healthcare professionals by 

minimizing procedures like biopsy and dermoscopy, thereby 

aiding in the early detection of skin cancer. 
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