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░ ABSTRACT- Skin cancer is a very dangerous disease that needs to be found early, so that it can be treated effectively. In 

the past few years, classifiers built on convolutional neural networks (CNNs) have become the best way to find melanoma. 

According to the review, the CNN-based classifier is as accurate as dermatologist in classifying skin cancer images, allowing for 

faster and more accurate detection. This article examines the most recent studies on Machine learning and deep learning-based 

melanoma categorization in depth. We provide a comprehensive description of the machine learning and deep learning classifier, 

including details on the accuracy of these classifiers. The primary objective of this research is to analyze and collect current research 

trends, issues, and opportunities for melanoma diagnosis, as well as to investigate the current approach for using deep learning to 

detect and recognize melanoma. The main finding of this review is that the neural network provides high accuracy as comparison 

to machine learning methods. 
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░ 1. INTRODUCTION   
According to research conducted by the WHO (World Health 

Organization), cancer is one of the top causes of mortality 

worldwide. The number of cancer diagnoses expected to double 

over the next 20 years. Cancer mortality rates can be decrease, 

if the disease identified and treated in its early phases. 

Researchers' primary objective is to focus their study efforts on 

creating early cancer detection methods[1]. The most lethal skin 

cancer called melanoma. It is seventh on the list of the most 

common malignancies[2]. There are almost 132,000 new cases 

found annually. According to American Cancer Society 

forecasts, 192,310 new instances of melanoma will be detected 

in the US in 2019 compared to the preceding 30 years. In the 

early phases of melanoma detection, a small surgical procedure 

may increase the likelihood of recovery[3]. It enlarges the skin 

lesion's surface, making the dermatologist's inspection of it 

easier to see the lesion's structure. However, the results are 

entirely dependent on the specialist's level of clarity of vision 

and years of practice, trained healthcare professionals can only 

properly use this method[4]. These challenges motivates 

researchers to develop cutting-edge techniques for melanoma 

imaging and diagnosis[5]. The diagnosis of melanoma cancer is 

facilitated through the utilization of a Computer-Aided 

Diagnosis (CAD) system[6]. The utilization of computer-aided 

diagnostic (CAD) instruments can serve as a supplementary 

diagnostic tool for the identification of melanoma cancer. In this 

study, we cover a variety of CNN-based models and standard 

datasets for melanoma detection, both published and 

unpublished. The objective of this work is to present a thorough 

examination of the existing body of literature relevant to the 

utilization of deep learning techniques in the context of 

identifying skin cancer. The present paper provides an overview 

of the proposed classification and model for melanoma 

detection by analysing several deep learning techniques. In 

addition, this review highlights current research directions, 

unresolved problems, and difficulties in the area of melanoma 

diagnosis.  
 

There are six sections in this paper. In section 1, we give an 

Introduction and discuss of our objectives. The research methods 

for literature reviews are presented in section 2 by outlining the 

research questions for the study, the scope of the literature 

survey, the source of knowledge, search procedure, search 

pattern and classification of different classifier for detection skin 

diseases. Section 3, present discussion about results of the 

research questions and relevant datasets.  In section 4 lays out 

the classification methodology used for melanoma detection. 

Opportunities and difficulties are discussed in section 5 and the 

key points of finding result or future work are discuss in section 

6. 

 

░ 2. RESEARCH FRAMEWORK 
This study identified the top deep learning melanoma 

classifiers, methodologies, and datasets. It helps to find and 

assess relevant study domain research after review. The 

categorization of related studies within the study's findings 

provides empirical support for the outcomes. This study 

comprises publications sourced from specific research sources 
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that employ convolutional neural network (CNN) techniques or 

utilize pre-trained CNN models for the purpose of melanoma 

detection. 
 

2.1 Review Method 
A comprehensive investigation can be defined as a systematic 

and thorough examination aimed at developing a review 

procedure. The study strategy is the methodical process of 

formulating a search strategy to extract relevant data from the 

data that is accessible. Search parameters, research questions, 

information sources including conferences, journals and criteria 

for incorporating and excluding material are all provide in this 

method for reviewing the literature. A systematic literature 

review goes through the steps depicted in figure 1.  

 

Figure 1: Review Method [14] 
 

2.2 Objectives of the Article 

The following are the highlights of this article: 

• To recognize the current challenges, opportunities, and 

trends in melanoma classification and diagnosis studies. 

• Examine different methods that currently applied for 

melanoma classification or detection and give an in-depth 

look at the differences and similarities between these 

techniques' precision and flexibility. 

• To develop a framework that focuses upon effective deep 

neural system methods for cancer diagnosis 

• Worked on innovative research into deep learning methods 

applied for detection or classification of melanoma 

diagnosis. 
 

2.3 Research Question 
A systematic review is required to conduct an in-depth study of 

the major research issues. Following the formulation of research 

questions, the analysis step comprises developing search 

strategies to discover and extract relevant papers. The answers 

to these requests were located in the published literature, 

according to the methods provided. The primary goal of this 

study is to provide a comprehensive overview of the most recent 

methodologies for melanoma diagnosis using CNN-based 

models. As can be seen in the following illustration, the research 

questions that were generated in order to evaluate the 

importance of the study are provided below figure 2. 
 

2.4 Search Strategy Followed 

A rigorous and well-planned search is essential to find relevant 

domain data. This stage involves a thorough search to identify 

relevant and important facts. We created an automatic search 

method to exclude target domain data from all sources. We 

carefully analyzed all pertinent research publications, case 

studies, American Cancer Society reports, and book reference 

lists. Skin illness, hazards, causes, and Neural Network 

detection websites have been thoroughly searched. We searched 

for relevant data using the following criteria. The search has 

expanded to include synonyms for different keywords like 

Cancer, Skin disease, Machine Learning method, CNN, SVM 

and Skin Lesion etc. Additionally, the logical operators "AND" 

and "OR" were used between terms during the search. 

 

 
Figure 2: Research Question

https://www.ijeer.forexjournal.co.in/
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2.5 Resources Explored 
Firstly, author used reliable search engines like IEEE, Scopus, 

Springer, and Google Scholar to find information about 

machine learning methods for diagnosing skin cancer. 
 

 
Figure 3: Research Resource 

 

The chosen study articles and conference proceedings looked at 

more closely according to the assessment standards. In past, 

most researchers have used a variety of classification methods 

for detection of skin diseases in automatically, quickly, and 

accurately way. Authors searched for relevant information 

using a hand search method from Science Direct, PubMed, and 

then consulted a list of key words relating to skin lesions. 

Authors went through the abstracts, and if the abstracts looked 

promising, the items obtained. 
 

We employed the criteria for high quality literature to selecting 

paper from past studies. This study did not limit the outlet of 

publication to a specific country or area. This study illustrates 

the cause of skin cancer and by applying suitable algorithm. 

Authors exclude unpublished books and paper. Based on the 

criteria we selected 60 papers and out of these only 56 papers 

found to be suitable for the main citation of the study shows in 

figure 4.   

 

░ Table 1: Skin Disease Detection Using SVM 

 

After the reviewed, we classify the paper according to the used 

techniques and describe the skin disease classes and dataset 

used for experiment.  
 

 
Figure 4: Flow chart of selected paper 

 

The review was further subdivided into different parts 

according to classification method that is SVM, ANN, CNN and 

other classifier. 
 

 
Figure 5: Algorithms used for selected papers 

 

2.5.1 Skin Disease Detection using Support Vector Machine 

(SVM)  

The following table highlights the papers reviewed which used 

SVM as major algorithm. 
 

 

 

 

 

Ref. Skin Disease Dataset Used by 

researcher 

Work done Classification 

Method Used 

Outcome 

[7] Melanoma and 

Seborrheic keratosis 

ISIC 2017 Proposed an automatic computerized 

method with help of pre-trained deep 

model i.e., AlexNet, VGG16 and 

ResNet18.    

SVM ROC value for 

melanoma -83.83% 

and for seborrheic 

keratosis- 97.55% 

[8] Melanoma, Eczema, 

Corn, Psoriasis, 

Onychosis, Acne 

Cairo University 

Hospital, Beni-Suef 

University Hospital 

and various websites 

Described the challenges of medical 

infrastructure and medical facility by 

proposed a system that used SVM, 

CNN, and MAA for detection skin 

disease.  This model used only six type 

skin diseases and with comparing the 

result from other approaches, it 

concludes that SVM algorithm gave 

highly accurate result 

SVM

  

92.1% 

[9] Herpes, Dermatitis, 

and Psoriasis 

NA Proposed a method for recognition the 

skin images with Image Color and 

Texture Feature and it provided the 

different recognition rate. 

SVM Recognition rate for 

Herpes-80% 

Dermatitis – 90 and 

Psoriasis- 95% 

Search 
Items

• Skin 

• Cancer

• Machine Learning

• Melanoma and Non Melanoma

• Basal , Eczeama

• Artifical 

• CNN

• ML Algorithms

Set of 
Keywords 

• Skin Lesion, Skin Disease and Skin Treatment

• Cancer Type, Cancer dignosis

• Machine Learning 

• Melanoma Skin Cancer, Melnoma dignosis, Melanoma Causese, 

Symptoms of Melanoma

• Basel Cell carcinoma skin cancer and symptoms, Eczeama, SCC

• ANN, BPNN

• Convolutional Neural  Network ,CNN

• Support Vector Method

https://www.ijeer.forexjournal.co.in/
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[10] Melanoma NA In this paper various image feature like 

area, perimeter and mean (R), mean 

(G), mean (B) and texture features 

extract that used to detect spot of 

cancer and guides for the direction of 

spread of the cancer with help of SVM 

classification. 

SVM Good accuracy 

[11] Skin cancer images ISIC-2016 This paper proposed a system that 

apply SVM for cancerous and non-

cancerous cell in the input image. 

GLCM was use for extract feature 

from input image and SVM for 

classification. 

SVM 95% 

[12] Melanoma Kwait Incp ISIC 2016 

and Skin Vision BV 

Proposed a method for classify the 

dermoscopy image whether it is 

melanoma or benign. From the 

experiment with the SVM 

classification, it shows the 92.1% 

accuracy for classification of 

melanoma skin image. 

SVM 92.10% 

[13] Eczema, Fungal 

infection, Urticarial. 

Capture image 

through smart-phone 

camera 

The disease predicted by the system 

for a new image of a skin disease 

collected by the user using an Android 

application. This study emphasized 

the need of dermatologists increasing 

diagnostic time and intervention 

accuracy. 

SVM, C4.5 Good accuracy 

[14] 3 different skin 

disease  

From online Developed a simple system for 

detection of skin disease in Saudi 

Arabia. SVM classifier performs 

classification with 100-skin image 

dataset from numerous dermatological 

patients from web application and 

internet 

SVM 100% 

[15] Melanoma From skin disease-

specific websites  

Developed a simple system for 

detection of skin disease in Saudi 

Arabia. SVM classifier performs 

classification with 100-skin image 

dataset from numerous dermatological 

patients from web application and 

internet. 

SVM, BPAN and 

CNN. 

SVM has provide 

accurate result than 

other 

[16] Bacterial infections, 

fungal infections, 

eczema and Scabies 

NA This paper Proposed a model with 

SVM &ANN. This model 

implemented using MATLAB14 with 

neural network toolbox with both 

classification model calculates the 

confusion matrix for accuracy. 

SVM 95.39% 

[17] Melanoma Digital dermoscopy 

images and collected 

from various medical 

sites 

This research described a CAD system 

that employed the SVM model to 

detect Melanoma skin cancer. HOG 

feature analysis for Melanoma skin 

cancer diagnosis. 

SVM 97.32%. 

[18] Melanoma https://www.kaggle.c

om/drscarlat/melano

ma 

 

Objective of this paper to classify the 

melanoma & non-melanoma by 

applied SVM & image processing 

technique. From the experiment, it 

shows that SVM gives the better 

result. 

SVM Good accuracy 

[19] Melanoma, Basal 

Cell Carcinoma, 

Eczema, and 

Impetigo. 

Online repositories 

Dermis dataset and 

Dermatology 

Information System. 

The improved automated skin 

diagnostic model uses deep learning 

CNN for feature extraction and SVM 

for classification and performed well 

in sensitivity, specificity, and 

accuracy. 

SVM 94% 

https://www.ijeer.forexjournal.co.in/
https://www.kaggle.com/drscarlat/melanoma
https://www.kaggle.com/drscarlat/melanoma
https://www.kaggle.com/drscarlat/melanoma
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2.5.2. Skin Disease Detection Using Artificial Neural Network (ANN)  

The following table highlights the papers reviewed which used ANN as major algorithm. 
 

Table 2 Skin Disease detection using ANN 

 

2.5.3 Skin Disease Detection Using Convolutional Neural Network (CNN)  

The following table highlights the papers reviewed which used CNN as major algorithm. 
 

░ Table 1: Skin Disease detection using CNN 
 

Ref. Skin Disease 

Name  

Dataset used by 

Researcher 

Work Done Classification 

method used 

Outcome 

[26] Melanoma  ISIC A methodology presented for the 

categorization of skin cancer images 

into malignant and benign categories 

using color and texture-based feature 

extraction approaches. From the 

comparing both techniques SVM and 

CNN to diagnoses the skin cancer 

image, it manifests that CNN gives 

better accuracy then SVM 

SVM and CNN CNN gives better 

accuracy then Support 

Vector Machine 

[27] Melanoma ISIC 2017 Proposed an automated system with 

help of CNN model i.e., Inception- V3 

CNN (Inception –

V3) 

82.50% 

Ref. Skin Disease 

Name  

Dataset used by 

researcher 

Word done Classification 

method used  

Outcome 

[20] Melanoma NA Described the detection of early skin 

cancer but only an expert 

dermatologist can classify which was 

benign or malignant. 

Artificial Neural 

Network (ANN) and 

MATLAB 

84% 

[21] Skin Disease 

Analysis of normal 

and abnormal skin 

Dermatlas The finding of the study clearly 

reveled that with the help of algorithm 

and root method on data images the 

error rate is 0.0099627170 and 

detection rate is 96.50. 

MLP algorithm 

(feedforward neural 

network) 

96.70% 

[22] Foot ulcers, 

Vitiligo, Tinea 

Corporis, Pityriasis 

Rosea, Leprosy, 

Scabies, and 

Psoriatic arthritis 

Dermatology 

Department, 

Mitford Hospital, 

Sir Salimullah 

Medical College, 

Dhaka, 

Bangladesh. 

The experiment used 775 color skin 

images from 128 dermatological 

disease patients and gave high 

accuracy, demonstrating that 

supervised systems operate better than 

semi-supervised and unsupervised 

systems. 

Feed-Forward back- 

propagation neural 

network with tenfold 

cross validation 

process. 

90% 

[23] Eczema Disease Dermnetnz This paper introduced Eczema disease 

detection with cloud computing 

model. For diagnoses of ED used 

BPNN (backpropagation neural 

network) in cloud computing. 

BPNN, ANN Good accuracy 

[24] Skin Diseases 

Diagnosis 

Machine Learning 

Repository 

Dermatology Data 

Set 

This paper presented a comprehensive 

examination of the artificial neural 

network (ANN) algorithm employed 

in the medical field for diagnosing 

skin diseases. The study also utilizes 

MATLAB, together with the Neural 

Network toolbox, to model ANN for 

medical decision-making purposes. 

ANN  93.70% 

[25] Pediculosis captis, 

Pityriasis 

versicolor, 

Seborrheic 

Dermatitis, 

Vitiligo, Warts, 

Folliculitis, 

Leprosy, Lichen 

Planus, Warts, 

Herpes Zoster 

Department of Skin 

and G. S. M. C. 

KEM Hospital, 

Parel Mumbai 

A novel multiclass system has been 

developed to diagnose skin illnesses 

by detecting the condition based on 

user input symptoms. The classifiers 

employed in the classification task 

were evaluated and it was determined 

that Artificial Neural Networks 

(ANN) and Random Forest (RF) 

yielded superior outcomes. 

ANN & RF 90% 

https://www.ijeer.forexjournal.co.in/
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From the experiment, system achieved 

high accuracy   i.e., 82.5% &81.4% on 

4000th iteration and the AUC score of 

this system 65.8% achieved with 

validation set in ISBI Challenge. 

[28] Melanoma, 

Impetigo and 

Eczema 

From surveys 

and websites. 

This study introduced a diagnostic 

system for three types of skin diseases 

using image processing and deep 

learning methodologies. Due to its 

mobile-based nature, this technology 

has the potential to use in even the most 

distant places. 

 SVM & CNN CNN gives accurate and 

efficient result as 

compared to SVM 

Classifier 

[29] Atopic dermatitis, 

Acne vulgarizes & 

scabies. 

Four Sunyani 

Municipality, 

Ghana, medical 

centers 

Provided a web-based system for skin 

disease detection i.e., Medilab-plus with 

CNN classifier with TensorFlow 

framework for three different diseases 

i.e., atopic dermatitis, Acne vulgarizes 

& scabies. 

CNN classifier   Dermatitis- 88%,  

Acne- 85% 

vulgaris and scabies -

84.7% 

[30] Benign Nevus and 

Melanoma 

International 

Skin Imaging 

Collaboration 

(ISIC) archive  

For experiment, it takes input image 

from ISIC data i.e., 50% image of 

melanomas & 50% image of benign 

lesions. After that enhance the image 

with pre-processing procedures for 

classification CNN used with 14 layers 

and achieve good accuracy 

CNN classifier   97.70% 

[31] Melanoma ISIC A comparative analysis of the use of 

Convolutional Neural Networks (CNN) 

to analyze melanoma images presented 

in this article. The ResNet50 

convolutional neural network (CNN) 

architecture used in this research. 

ResNet50  CNN achieves high 

sensitivity- 82.3 and 

specificity-77.9%. 

[32] Lichen, Acne, 

planus and sjs ten  

NA This research explores the use of a 

machine-learning algorithm on three 

distinct types of skin diseases, namely 

Acne, Lichen planus, and SJS-TEN. 300 

skin images were use in the 

development and validation of the 

proposed framework. 

logistic regression 

kernel SVM, 

Naive bayes, RF 

and CNN 

CNN provide best result 

with accuracy 96% and 

error rate 0.04% 

[33]  Benign or 

Malignant                          

[ BCC: basal cell 

carcinoma; MM: 

malignant 

melanoma; SK: 

seborrheic 

keratosis; H/H: 

hematoma/hemang

ioma; SL: senile 

lentigo] 

Dermatologic 

Oncology 

Department, 

National Cancer 

Center Hospital 

Japan 

In the conducted experiment, a group of 

20 dermatologists examined and their 

accuracy has compared with the 

performance of the Faster R-CNN 

(FRCNN) model. The results indicated 

that the accuracy of the Faster R-CNN 

model was superior to that of the 

dermatologist. 

CNN For six-class FRCNN, 

86.2%- s and TRNs-

79.5% and 75.1%, 

respectively;  

 For two-class accuracy-

91.5%, sensitivity-83.3%, 

and specificity-94.5%. 

[34] 6 diseases (Acne, 

Actinic, psoriasis, 

Tina ringworm, 

eczema and 

seborrhea) 

Dermoscopic 

images were 

collected from 

Internet 

This paper develops android application 

that help to patients for diagnosis the 

diseases. 

 CNN (MobileNet 

Model) 

81% 

[35] Nevus and 

Melanoma  

ISIC 2017 and 

PH2 

Different approaches applied to selected 

image data augmentation during 

training image test time augmentation 

during inference stage with brittleness 

on artificial & natural CNN architecture 

decrease the brittleness of image that 

vary the degree of image with respect to 

maintain the performance. The discover 

refinement was greater for the artificial 

than natural set. 

ResNet 50, 

Densenet121, 

VGG16  

Good Accuracy 

https://www.ijeer.forexjournal.co.in/
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[36] Dermatofibroma, 

Basal cell 

carcinoma, actinic 

keratosis, vascular 

lesions, and 

melanocytic nevi  

HAM10000 

dataset 

Developed a Deep Learning model for 

identification the health and unhealthy 

skin 

CNN  93% 

[37]  skin lesion Dermoscopic 

images were 

collected from 

Internet 

Main objective of this paper to 

recognition the different skin lesion in 

timely detect to help cure the patients 

due to diabetes from the skin cancer 

Deep CNN and 

SVM 

CNN+SVM-91% 

[38] Benign and 

Malignant 

ISIC  This paper proposed a model with CNN 

for classification of skin lesion for 

benign and malignant from experiment, 

it take data from ISIC archive.  

BP-CNN, BN-

CNN 

CNN provides good 

accuracy  

[39] Glaucoma 

diagnosis, 

Alzheimer’s 

disease, bacterial 

sepsis diagnosis  

NA  From the survey on ML algorithms, it 

stated that ANN, SVM algorithm and 

deep learning model like CNN used for 

high accurate result and performance. 

ANN, SVM and 

CNN algorithm 

 CNN has provided good 

evaluation performance 

and accurate result 

[40] Benign Nevus, 

Melanoma or 

Seborrheic 

Keratosis, 

ISIC 2017, PH2 From comparing the result of different 

dataset, it showed that proposed model 

CSARM-CNN has provide higher 

accuracy result. 

CSARM-CNN Accuracy-95.0% 

Sensitivity-80.22%, 

Specificity-99.40%  

[41] Skin images NA This system used ResNet152v2 method 

for feature extraction and SoftMax 

image classifier for diagnosis. CNN 

method used for classification of images 

and provide better accuracy that another 

classifier. 

ResNet152v2 Good Accuracy 

 

2.5.4 Skin Disease Detection using Hybrid Classifier  

The following table highlights the papers reviewed which used hybrid classifiers as major algorithm.  
 

░ Table 2: Skin disease detection using Hybrid Classifier 
 

Ref.  Skin Disease 

Name  

Dataset used By 

Researcher  

Word Done Classification 

method used 

Outcome 

[42] Shingles, 

Squamous cell 

Melanoma, 

Bullae, 

Seborrheic 

keratosis, 

ISIC  After comparing SVM, K-NN and 

fusion based SVM, k-NN classifier, it 

exhibits that Fusion based SVM, k-NN 

classifier gave 61% accurate result 

SVM + k-NN 

classifiers   

F-measures for SVM and k-

NN models of 46.71% and 

34%, respectively, and 61%-

SVM and k-NN fusion. 

[43] Melanoma International 

Skin Imaging 

Collaboration 

(ISIC) archive  

From the testing the different 

classification, it provided the different 

score value for classification accuracy, 

sensitivity & specificity i.e. (0.826, 

0.533, 0.898, 0.780) with better result 

than other approaches 

AlexNet 

combined with 

SVM 

Accuracy-0.826, Sensitivity-

0.533, Specificity- 0.898 and 

AOC-0.780 

[44] Bacterium, fungi, 

and virus 

NA A mobile application developed for the 

Android platform, employing the 

nearest neighbor method for 

classification and leveraging the HSV 

color space as a means of image 

processing. 

Nearest Neighbor 

using HSV 

80% 

[45] Psoriasis, lichen 

planus, rosea, 

rubra, and 

seborrheic 

dermatitis 

UCI machine 

repository  

A study that focused on five distinct 

data mining techniques—namely as 

DT, RF, GBDT, CART, SVM carried 

out. By using all five approaches 

together, we were able to achieve the 

greatest accuracy of 98.64% and 

significantly minimize the error rate. 

DT, RF, GBDT, 

CART, SVM 

98.64% 

https://www.ijeer.forexjournal.co.in/
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[46] Melanoma  Wollongong, 

New South 

Wales, Australia 

location of the 

Southern 

Pathology 

Laboratory. 

An automated method utilizing a hybrid 

approach of Particle Swarm 

Optimization and SVM (PSO-SVM) 

was developed. 

Particle Swarm 

optimization & 

SVM 

WPT-SFS- SVM - 77.4 % & 

WPT-PSO-SVM Accuracy - 

87.1%, Sensitivity- 94.1%  

& Specificity- 80.2%. 

[47] Melanoma  Dermoscopic 

images were 

collected from 

Internet 

For feature, extracting as color shape 

and texture calculate by different matrix 

MNN and BP used for training the 

image of the data from the experiment it 

showed the 89% accuracy for detection 

the Melanoma or non-Melanoma skin 

disease. 

 

Matrix MNN and 

BpNN 

80% 

[48] Melanoma From Clinic 

images 

An artificial intelligence algorithm has 

developed to identify melanoma in 

pigmented skin lesions, both those that 

were biopsied and those that were not. 

Artificial 

Intelligence 

Algorithm 

AUROC 95.8% and 100% 

sensitivity with specificity of 

64.8%,  

[49] Vascular tumors, 

Actinic 

Keratosis, 

Benign keratosis, 

basal cell cancer, 

melanocytic nevi, 

dermatofibroma 

Medical 

University of 

Vienna's ViDIR 

Group, 

Dermatology 

Department 

(HAM10000 

dataset) 

By applying the fine-tuning and 

ensemble learning model, it provided 

accurate result for classification of skin 

lesion 

Fine-tuning and 

ensemble 

learning model 

Good Accuracy with Fine 

tuning method 

[50] Melanoma 

 

HAM10000 

dataset 

With the help of the Discrete Cosine 

transform and Discrete Wavelet 

Transform, different skin disease and 

Classification model for detection skin 

cancer classified. 

Ensemble 

learning methods  

85% 

[51] Melanoma ISIC-2016 This study proposes a segmentation 

methodology using a CNN-based U-net 

architecture, including local binary 

pattern, Edge Histogram, Histogram of 

Oriented Gradients (HOG), and Gabor 

method 

CNN 85.19% 

 

2.5.5 Comparative review on parameters used in research  

The following table highlights the comparative study of papers 
 

░ Table 3:Comparative review on parameters used in research 
 

Ref. Techniques Used Accuracy Sensitivity Specificity Area 

Under 

Curve 

Precision F1 Score 

[9] Image Color and 

Texture Features 

✓ ✓ ✓ ╳ ╳ ╳ 

[31] Deep neural networks ✓ ✓ ✓ ╳ ╳ ╳ 

[32] Machine Learning 

Algorithms 

✓ ╳ ╳ ╳ ╳ ╳ 

[33] Deep Learning ✓ ✓ ✓ ╳ ╳ ╳ 

[35] CNN ✓ ╳ ╳ ╳ ╳ ╳ 

[40] CNN ✓ ✓ ✓ ╳ ╳ ╳ 

[43] Combining Deep 

Learning 

✓ ✓ ✓ ╳ ╳ ╳ 
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[44] Data Mining ✓ ✓ ✓ ╳ ╳ ╳ 

[45] Ensemble Data Mining 

Techniques 

✓ ╳ ╳ ╳ ╳ ╳ 

[46] PSO-SVM hybrid 

system 

✓ ✓ ✓ ╳ ╳ ╳ 

[48] Artificial Intelligence 

Algorithm 

✓ ✓ ✓ ✓ ╳ ╳ 

[49] DCNN ✓ ╳ ╳ ╳ ╳ ╳ 

[52] Convolutional Neural 

Network 

✓ ╳ ╳ ╳ ╳ ╳ 

[53] VGGNet model ✓ ╳ ✓ ╳ ✓ ╳ 

[54] 

 

XAI-based skin lesion 

classification 

✓ ╳ ╳ ╳ ╳ ╳ 

[55] Ensemble- based 

Genetic Algorithm 

✓ ╳ ╳ ╳ ╳ ╳ 

[56] Deep learning technique ✓ ╳ ╳ ╳ ✓ ✓ 

[57] VGG16 and XGBoost ✓ ╳ ╳ ╳ ╳ ╳ 

[58] FrCN-DGCA ✓ ╳ ╳ ╳ ✓ ╳ 

 

░ 3. DISCUSSIONS 
 

3.1 Search Results 
The findings in the context of the questions of the systematic 

research are discuss in this section. The distribution of 56 

selected papers shown in figure 6, along with the number of 

articles published by each publishing source and a graphic 

representation of all 56 finalized review papers with various 

publication sources. At the conference, about 60% of the chosen 

papers presented. Whereas each given in the 5% symposium 

and book chapter, and 30% were published in journals show in 

figure 6. 
 

 
 

Figure 6: Detail of Specified Resources [61] [55] 
 

Additionally, Pie-Chart diagrams have been used to show the 

distribution of all sources, including IEEE, ACM, Springer, 

Science Direct, Wiley, and Medline, as well as the total 

specified papers from each source. 

 

3.2 Discussion about Research Question 

The early and accurate identification of this condition is still 

crucial. We have looked over the 56 papers that has finalized in 

light of our study questions. After carefully examining the 

chosen papers, we select the supporting evidence for analysis 

from this extensive research area. To promote awareness of how 

technology detect skin melanoma. Figure 7 shows less skin 

cancer detection research in 2015 to mid-2023. Uses of 

advanced technology to detect cancer and non-cancer 

classification of skin was increase from 2019 to 2023. The 

following important review questions were explored to get 

more depth on skin diseases. 

 

 
 

Figure 7: The total number of papers that were utilized in the process 

model in order to carry out qualitative analysis [67] 

 

A. Which kind classifier based on deep learning used for 

melanoma diagnosis?  

Melanoma is one of the forms of cancer that diagnosed most 

frequently. Deep learning used to diagnose melanoma in a lot 

of recent, in-depth research, new methods, and algorithms. 
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░ Table 4: Details of Pre-Trained Models 
 

Ref. Skin Disease Name Techniques Used Classification method 

used 

Accuracy 

[73] Melanoma Deep CNN Deep CNN 97.3% 

[31] Melanoma Deep Learning CNN (Inception –V3) 82.50% 

[36] Melanoma Deep neural networks ResNet50, CNN CNN achieves high sensitivity- 82.3 and 

specificity-77.9%. 

[40] Nevus and 

Melanoma 

CNN ResNet50, 

Densenet121, VGG16 

Good Accuracy 

[41] Melanoma Convolutional Neural 

Network 

CNN with LeNet 

architecture 

Good Accuracy 

[48] Benign Nevus, 

Melanoma or 

Seborrheic 

Keratosis, 

CNN CSARM-CNN sensitivity-80.22%, specificity-99.40% 

and accuracy-95.0% 

[56] Melanoma PSO-SVM hybrid 

system 

Particle Swarm 

optimization & SVM 

(PSO-SVM). 

WPT-SFS- SVM - 77.4 % & WPT-PSO-

SVM accuracy - 87.1%, sensitivity- 

94.1% & specificity- 80.2%. 

[59] Melanocytic nevi, 

Melanoma, Benign 

keratosis 

DCNN Inceptionv3 and 

DenseNet-201 

Good Accuracy with Fine tuning method 

[67] Melanoma DCNN DenseNet201, 

Res50V2, 

ResNet152V2, 

Xception, VGG16, 

VGG19, GoogleNet 

GoogleNet had the highest accuracy 

 

B. What standards for measuring performance is the 

classification model using to diagnose melanoma?  

The correctness of a number of research evaluated by 

employing a variety of assessment measures, such as 

specificity, sensitivity, accuracy, precision, and the Area Under 

the Curve (AUC). The accuracy of every classifier is 

determined based on how well these requirements are meet. A 

summary of performance measures shown in below table: 
 

░ Table 5: Performance Matrix 
 

Ref. Evaluation 

Matrix 

Classification method 

used 

Outcome 

[19] Accuracy SVM, MATLAB 9.0 94% 

[27] Accuracy CNN (Inception –V3) 82.50% 

[29] Accuracy CNN classifier with 

TensorFlow 

88%-dermatitis, 

85%- arcane 

vulgaris and 

84.7%-scabies  

[30] Accuracy CNN 97.70% 

[31] Accuracy, 

Sensitivity, 

Specificity 

ResNet50 CNN  CNN achieves 

high sensitivity- 

82.3 and 

specificity-

77.9%. 

[34] Accuracy  CNN (MobileNet 

Model) 

81% 

[36] Accuracy CNN with Keras 

application API. 

93% 

[40] Accuracy, 

Sensitivity, 

Specificity 

CSARM-CNN Accuracy-

95.0%, 

Sensitivity-

80.22% and 

Specificity-

99.40%  

[43] Accuracy, 

Sensitivity, 

Specificity 

AlexNet combined 

with SVM 

Accuracy-

0.826, 

Sensitivity-

0.533, 

Specificity- 

0.898 and 

AOC-0.780 

[46] Accuracy, 

Sensitivity, 

Specificity 

Particle Swarm 

optimization & SVM 

(PSO-SVM). 

WPT-SFS- 

SVM - 77.4 % 

& WPT-PSO-

SVM accuracy - 

87.1%, 

sensitivity- 

94.1%  & 

specificity- 

80.2%. 

[47] Accuracy Matrix MNN and 

BpNN 

80% 

[48] AUROC, 

Accuracy, 

Sensitivity, 

Specificity 

Artificial Intelligence 

Algorithm 

AUROC 95.8% 

and 100% 

sensitivity with 

specificity of 

64.8%,  
 

C. What are the classifier's accuracy levels? How accurate 

the framework suggested by taking into account these 

details?  

The current methods for classifying and detecting melanomas 

were thoroughly analysed in this study. A melanoma 
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categorization applied to summarize the results of this 

investigation.  
 

D. What kind of datasets are accessible for melanoma 

diagnosis?  

For the identification of skin lesions, various data sets were 

accessible. Some of them were accessible to everyone, while 

others were not. A summary of the standard datasets shown in 

the following table 8. The datasets below chosen as a standard 

because they were used so frequently in research to find 

melanoma. 
 

░ Table 6: Details of Dataset used by researchers 
 

Ref. Datasets Used  Outcome 

[8] 

 

Cairo University Hospital, Beni-

Suef University Hospital, and 

internet pages 

92.1% (CNN) 

[12] Kwait Incp, "International Skin 

Cancer Collaboration: Melanoma 

(ISIC 2016) and Skin Vision BV 

92.1% (SVM) 

[16] Skin and V.D. Department, 

Shrikrishna Hospital, Karamsad, 

Gujarat, India. 

95.39 %(SVM)  

[18] https://www.kaggle.com/drscarlat

/melanoma 

Good accuracy 

(SVM) 

[22] Sir Salimullah Medical College 

and Mitford Hospital. 

90%(ANN) 

[24] Machine Learning Repository 

Dermatology Data Set 

93.70% (ANN) 

[25] Department of Skin in KEM 

Hospital Mumbai 

90% (ANN & RF) 

[28], 

[48]  

From surveys and websites and 

From Clinic images 

CNN provided 

accurate and 

efficient result as 

compared to SVM 

Classifier[28] , 

AUROC 95.8% 

and 100% 

sensitivity with 

specificity of 

64.8%(ANN) [48]  

[29] Four Sunyani Municipality, 

Ghana, medical centers 

88%-dermatitis, 

85%- arcane 

vulgaris and 

84.7%-scabies 

(CNN) 

[34], 

[37], 

[47] 

Dermoscopic images collected 

from Internet 

 

81%(CNN) [34], 

CNN+SVM-

91%[37], 

80%(BpNN) [47] 

[45], 

[46] 

UCI machine repository and 

Southern Pathology Laboratory in 

Wollongong NSW, Australia. 

98.64% (SVM) 

[45] and WPT-

SFS- SVM - 77.4 

% & WPT-PSO-

SVM accuracy - 

87.1%, 

sensitivity- 94.1%  

& specificity- 

80.2%.(PSO-

SVM) [46] 

[56] 

 

Jimma's Dr. Gerbi medium clinic 

and Dessie's Borumeda General 

Hospital 

Kappa = 0.976, 

Accuracy = 

97.50%, Precision 

= 97.50%, Recall 

= 97.50%, and F1 

= 97.50% 

 

░ 4. PROPOSED FRAMEWORK FOR 

MELANOMA DETECTION 
In this analysis, the majority of the findings focused on deep 

learning for the binary identification     of sickness. The intended 

framework originally classified the skin lesion as either benign 

or malignant after performing two operations on it. There are 

four main kinds of melanoma: letigo maligna, Acrel lentigious, 

Noda melanoma, and superficial spreading. All of these kinds 

come in a variety of sizes, colours, shapes, and locations. 

Lentigo maligna and Acral lentiginous both have irregular 

shapes and fluctuate in size and hue. The outcomes of this study 

have been summarized in below figure 8 by creating a 

framework for melanoma detection using deep learning. 

 

 
Figure 8: Taxonomy of Melanoma [57] 

 

There are different stages for detection of skin lesion as shown 

in figure 9. In first stage, researchers collect dataset from 

different primary and secondary resources. There are different 

online dataset libraries such as PH2, HAM1000, ISIC archive, 

Dermnet, DermIS etc. In stage 2, Researchers perform different 

methods for pre-processing the image. 

 

 
 

Figure 9: Stages for detection of Skin Lesion 
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4.1 Pre-processing Step (Stage 1) 
The goal of the first step of the suggested method is to make the 

images better. Every picture is in RGB format. Before 

segmentation, all pictures should be the same size and have no 

noise. This will help get better segmentation results, which is the 

major goal of our technique's pre-processing step. 
 

4.2 Segmentation (Stage 2) 
The image containing the noise and other artifacts affect the 

performance during the segmentation process.  The term 

"segmentation" means operation of dividing a digital image into 

smaller parts, or "extraction of the area of interest.” [61]. 

Labeled each pixel in an image such that adjacent pixels have 

the same color, brightness, contrast, and texture values. The 

goal of segmentation is to change the representation of an image 

in to a more meaningful representation. Meaningful 

representation to locate objects and boundaries. Image 

segmentation has applications in content-based image retrieval, 

object detection, video surveillance, machine vision, and 

medical imaging. The segmentation process is enhanced by [62] 

using the property of similarity in the spitted region or groups. 

The important information and features extracted from the input 

after segmentation. The objective and purpose of segmentation 

include the extraction of the damaged region, namely the lesion 

area, from the backdrop, which consists of normal healthy skin. 

The process of identifying multiple clinical characteristics, both 

locally and worldwide, in the context of melanoma diagnosis 

may be laborious. The boundary of the segmented melanoma 

provides useful information. Accurate diagnosis can be done by 

correct lesion classification. The efficient melanoma 

segmentation of leads to desired feature extraction and also 

improves the performance of the lesion. The operational 

categorization of segmentation algorithms may broadly group 

into three distinct types: manual segmentation, semi-automatic 

segmentation, and completely automated segmentation. 

 

4.3 Feature Extraction and Classification (Stage 3 

and Stage 4) 
The process of separating the features from the background of 

the segmented images is termed as feature extraction. It is 

essential to extract and calculate the features to categorize the 

classes from one another. The pattern classification plays a 

significant role in classifying and identifying the features that 

was difficult to recognize by the dermatologist. Colour feature 

is a major example for the identification and detection of 

melanoma. It helps to differentiate the melanoma from other 

skin diseases. The goal of melanoma classification is to 

categorize the melanoma images in to different categories that 

help the doctors to diagnose the disease or further research. The 

traditional medical image classification includes two steps. 

They are (i), extracting the effective features from the image 

and (ii), building models using the features that classify the 

image dataset. Classification employs two processing phases 

namely training and testing. In the training phase, image 

features are isolated and a unique description of each 

classification category (training class) created. The labelling of 

the images in to one of the predefined categories is termed as 

image classification. The database in the classification system 

compares the identified object with the predefined patterns to 

classify in to suitable class[63].The classification is the final 

phase that categorizes in to benign or melanoma image. The 

features are broadly classified in to three types namely, low 

level features, mid-level features and high-level features. The 

extraction of feature reduces the time and storage space. 

Following segmentation and feature extraction, classifiers use 

the hybrid feature vector to detect melanoma and nevus. We 

train and evaluate many categorization algorithms at default 

parameters to obtain high accuracy. There are different 

classification methods such as SVM, K-nearest neighbor, 

Decision Tree, CNN, Naive Bayesian etc., According to the data 

presented in figure 10, different diagnostic methods are 

responsible for identifying 36% of cases of melanoma and either 

13% or 14% of cases of dermatitis, herpes, psoriasis, and 

urticarial. Diseases related to fungal infection, impetigo, foot 

ulcer, onychosis, acne, corn, pityriasis rosea scabie, tinea 

corporis, and scabies are regularly diagnosed at a rate of 7%, 5%, 

4%, 5%, 7%, and 11%, respectively. Researchers can have a 

better sense of how to enhance their work in this field by 

referring to this pie chart.  
 

 
 

Figure 10: Different Skin Diseases 
 

4.5 Performance Matrix 
The parameters of accuracy, precision, sensitivity, specificity, 

and score for each given response were analyzed in order to 

assess the classifiers' ability to generalize. True positive (TP) 

refers to instances where malignant examples have been 

accurately categorized as malignant. True negative (TN) refers 

to instances where benign examples have been properly 

identified as benign. However, false positive (FP) and false 

negative (FN) refer to instances in which malignant samples are 

mistakenly classified as benign and benign ones as malignant, 

respectively. The concepts below are included in the confusion 

matrix, which is shown as table 9. 

 

░ 5. CHALLENGES AND OPPORTUNITIES 
Deep learning techniques present both many possibilities and 

challenges for the detection of melanoma. The issues that noted 

in the literature are discuss in this section. 
 

5.1 Variation in Datasets 
There are not many images in the standard datasets that can used 

for training and testing, and it found that there are not many 

pictures in the benchmark datasets that can be used for both 
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training and testing. ISIC declares an annual challenge to handle 

the problem identified in 201 in order to resolve it. Additionally, 

some researchers [18],[10], [30], [31], [35] ,[43], [36], [52] and 

[61] combined the various datasets to create a single, sizable 

image dataset, and then they validated the techniques they had 

suggested.  
 

5.2 Lesion Size  

It has also mentioned that the extent of the lesion is crucial. 

Lesions under six mm are difficult to identify as melanoma and 

have a significantly reduced accuracy of detection; lesions over 

6 mm considered as melanoma.  
 

5.3 Available Classifications about Melanoma  

Models that have trained and handcrafted method-based deep 

learning have both demonstrated promising outcomes for 

classification of melanoma with better precision value and 

accuracy values, according to the literature. 
 

5.4 Effectiveness of the Deep Learning Approach  

Following an evaluation of the chosen studies, it found that deep 

learning techniques work best when 70% of the images carried 

out for training and 30% for testing. 

 

░ 6. CONCLUSION  
The most recent developments in melanoma detection studies 

have covered in this paper. This study also examined deep 

learning-based melanomas detection methods. The study 

discovered following points. 

• Neural networks in AI algorithms extensively studied for 

diagnosing skin lesions and Melanoma detection in 

imaging applications. 

• New databases and obstacles in skin lesion classification 

are always emerging. The best results were obtained by 

integrating the decisions and functions of many Neural 

Networks. 

• The increased interest in neural networks for Melanoma 

detection indicates a desire to apply AI to medical concerns 

and understand their effectiveness. 

• System performance should increase because of the 

evolution of neural networks, which necessitates updated, 

adaptable, and integrated networks. 

 

░ 7. FUTURE WORK 

In future, these technologies could use to identify Melanoma 

under the nails and palm, which is harder to diagnose. If the 

Melanoma affected the nail, then the network training should 

include the nail. To reduce the probability of overfitting, 

increase the dataset and optimize the hyper-parameter. To 

improve outcomes, additional factors like age, gender, and race 

must be included. The task of raising the accuracy rate still 

exists, though while increasing the methods' specificity and 

overall accuracy, the objective must be to achieve the maximum 

sensitivity. 
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