
EasyChair Preprint
№ 2611

A survey on Classification of malignant melanoma
and Benign Skin Lesion by Using Machine
Learning Techniques

Varun Sharma, Ananth Garg and S. Thenmalar

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

February 9, 2020



A survey on Classification of malignant melanoma and 

Benign Skin Lesion by Using Machine Learning 

Techniques 

Varun Sharma, Ananth Garg, Dr. S. Thenmalar 

Student, CSE Department, SRM Institute of Science and Technology, Chennai, Tamil Nadu 

Faculty, CSE Department, SRM Institute of Science and Technology, Chennai, Tamil Nadu 

ag4429@srmist.edu.in, sharmavarun_rakeshkumar@srmuniv.edu.in , thenmals@srmist.edu.in 

 

ABSTRACT 

Malignant cancer is one of the many skin most cancers types. Melanoma treatment relies upon the 

stage of detection. Several techniques which includes clinical and automatic are popular in 

prognosis of melanoma. Image-based digital diagnosis systems facilitate early cancer detection. 

The kingdom of the artwork in pc aided analysis device look at recent practices of the above cited 

systems the use of different processes which includes k-clustering, fuzzy good judgment etc. 

Research demanding situations related to the different processes concerned in computer aided 

prognosis of pores and skin cancer are also highlighted. Statistical traits of the dermoscopy picture 

may be used as efficient discriminating features for detection. Different parameters like texture 

capabilities, coloration space, form and asymmetry can in addition the expertise of upcoming 

researchers in the discipline of digital skin prognosis. 

Keywords— Skin cancer detection; dermoscopy; laptop aided diagnosis; category; melanoma 

detection; 

1.INTRODUCTION 

Machine learning strategies are extensively used in photograph tagging programs and spam 

detection. Detection of skin lesion and its classification is the application needed here. In today’s 

era, pc structures prepared with the excessive resolution cameras, superior multi middle 

processors, innovative working structures form portable platform to run complicated software like 

in case of healthcare. Advancement in pc technologies research has the eye of the hundreds focused 

closer to the computerized healthcare structures. Majority of the world’s population lives in 

backward regions having little to no access to pores and skin professionals but they'll avail get 

entry to to a laptop based era easily in this technological age. 

 

Skin most cancers usually happens in center age groups. Moreover, its probabilities of prevalence 

in males are higher than females. Various methodologies for its detection and treatment were 

implemented previously consisting of surgical treatment and radiation. Usually, the Epidermis, 
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epidermis and hypodermis layers come beneath the affected region. Types of skin most cancers 

lesions consist of benign and malignant lesions. Melanin deposits of epidermis layer constitute the 

benign lesions whereas melanin reproduced at an bizarre rate forms malignant lesion. 

 

Machine learning strategies used in collaboration with laptop aided diagnosis machine facilitate 

the conducted studies and provide us with useful observations. Every such diagnostic device 

follows the equal sequence of tactics. Research challenges encountered throughout the survey 

include slow convergence rate, numerous schooling datasets, slower operation, excessive 

computational complexity etc. Which can be in addition illustrated in the methods involved in the 

work define given below. 

 

2. ASPECTS OF EXISTING CLASSIFICATION SYSTEMS 

 

 

 

 

 

 

 

 

Figure 1: Outline of survey 

 

2.1 FEATURES 

Skin lesion classification involves various capabilities. These functions are coined into color 

functions, ABCD rule capabilities, dermal features, geometric capabilities (2015, [2]), contour 

capabilities (2014, [23]), and texture functions (2014, [23]). Color is one of the leading and most 

used feature for figuring out the pores and skin disease. Accurate color assessment and its 

distribution has its own significance for the best pigmented skin lesion diagnosis. The 

pigmentation diploma and the color distributions in the skin lesion are major factors in dermoscopy 

examination. It has been used in pigmented networks (2015, [42]), lesion segmentation (2104, 

[41]). In dermoscope pictures, dermis is associated with white coloration. Melanin, the most 

crucial color in determining one of a kind structural/chromatic patterns. Pigmented pores and skin 

lesion having distinctive distribution depend on the location of specific skin layers of melanin 

(2016, [13]). It seems black for upper epidermis, mild -dark brown for dermo epidermal layer, 

slate blue for papillaral epidermis, metallic blue for reticular dermis. We may have some 
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exceptional colors such as various sunglasses of pink and white. Red sun shades are commonly 

related to multiplied vascular tumor, bleeding lesion and improved variety of capillarious vessels. 

Continual bleeding and crust development expands the shade range from blue-black to purple-

black leading to one of a kind shade spaces being used in skin prognosis. Conspicuous colour areas 

consist of RGB (2011, [27].), CIE L*a*b*(2011, [27].), CIE L*u*v*, HSV (Hue Saturation Value) 

(2011, [27].) and HSL (Hue Saturation Luminance). ABCD features prominently encompass major 

axis length, border irregularity, shade and depth. They had been used for medical image processing 

(2017, [43]), mobile automated and computerized systems (2017, [44]). Dermal functions involve 

dermis volume, skin elasticity and collagen densities. Mean value, popular deviation, entropy etc. 

encapsulate histogram functions. 

 

2.2 DATASETS 

Details of a number of the publically to be had datasets are as follows. 

PH2: It is dermoscopy picture database containing around 200 pictures received Dermatology 

Service of Hospital Pedro Hispano, Matosinhos, Portugal. Papers coping with lesion segmentation 

(2014, [41]) cancer classification (Mendonca, Ferreira, Marques, Marcal, & Rozeira, 2013) and 

medical image processing make use of this specific dataset. It is available on 

http://www.Fc.Up.Pt/addi/ph2database.Html (PH2 Database, 2013). 

DermIS and DermQuest: A freely accessible cancer picture dataset for academic purpose. 

ISIC project dataset: The International Skin Imaging Collaboration (ISIC) objectives for 

improvement of cancer diagnosis. It carries 900 pix for schooling and 350 photos are for trying 

out purposes. This precise dataset has been used for photo processing and skin most cancers 

detection. 

 

2.3 CLASSIFICATION 

 

Classification section is in rate of making the inferences from the extracted information. Prominent 

type techniques consist of ABCD rule of Dermatoscopy ([14]-[17]), the 7-point checklist ([18]-

[20]), Menzies method (2012, [21].) etc. Researchers have tried and tested one-of-a-kind gadget 

learning strategies for computerized skin lesion category. Implemented strategies encompass assist 

vector gadget, artificial neural networks and k-nearest neighbor. Statistically, the schooling and 

check paradigm are comparable in each case. In accordance with the paradigm, data is separated 

into wonderful independent schooling and testing sets. One set carries out algorithmic training and 

the alternative for testing the developed set of rules. 

Ganster et al. advanced computerized device for automated melanoma recognition. Applying 

greyscale morphological remaining operation to diminish noise and hair influence made it less 

complicated for coloration clustering set of rules, dynamic thresholding and worldwide 

thresholding to fuse and ensure pores and skin lesion. Features numbering round 122, numerically, 



containing however not constrained to shape, local and international parameters had been 

calculated for lesion malignancy description (2001, [12].). 

Fuzzy logic picture evaluation strategies proposed by using Lingala et al used blue sunglasses in 

dermoscopy pics for melanoma prognosis. Construction of the bushy set for distinct blue 

coloration shades applied an additional set of 22 melanoma pictures and the fuzzy-shade 

representation turned into decided. The derived 150 unique features the usage of SVM have been 

classified into classes like contour, color and texture functions (2014, [23].) even as Ten-fold cross-

validation changed into used for end result evaluation. 

Jain et al. Used photograph processing strategies for melanoma detection. Proposed method 

includes three important steps that are pre-processing, image segmentation and part detection. 

Firstly, the image was resized after adjustment of its comparison and brightness. Secondly, Otsu 

thresholding implemented in each R, G and B aircraft created paired masks which later produced 

a very last lesion mask. Thirdly, the segmented picture containing many blobs changed into 

analyzed and the most important blob was picked. Geometric features such as perimeter, greatest 

diameter and irregularity index were extracted. Predefined thresholds cause the very last 

classification of the image into ordinary or melanoma type (2015, [2].). 

Cudek and Hippe’s computerized approach for melanocytic pores and digital lesion images used 

color identification to convert the picture into CIE L*a*b* coloration space after which k-means 

clustering changed into applied colored classification. Difference between colors become 

determined the usage of city block distance. The clustered color records shaped the shade 

parameter in ABCD formula (2015, [24].). 

Many sample recognition techniques were proposed by extraordinary researchers. One of them 

utilized histopathological picture analysis via SVM over 150 pics (2015, [25].) with the intention 

of malignancy tissues’ identity. 45 extracted features due to autoregressive imitation and 

demographic intensity evaluation the use of gray stage co-occurrence matrix. Dimensionality 

discount used differential evolution based function selection approach. 

 

2.4 EVALUATION 

Evaluation of the entire set of features fed to the classifier or some of them, say, 5 features from a 

total set of 11 features can compared on basis of their accuracy to check the validity and 

performance of the prognosis. In case of pigment network based system, where the pigment 

network extracted features are fed to neural network classifier to train it. This results in obtaining 

classification accuracy with less false detection rates (2015, [42]). Sometimes, we may use more 

than one classifier either in combination or to compare their confuse matrix results to gauge their 

respective accuracy values. One such example uses one level and two level classifiers where the 

latter outperforms the former. In the one level classifier, classification of common, anomalous and 

tumour images resulted in certainty readings of 90.3%, 92.1% and 90.6% separately whereas two-

level classification of the dermoscopy images gave individual values of 90.6%, 91.3% and 97.7% 



independently (2014, [41]). These examples show that confusion matrix, comparison tables on 

basis of sensitivity are few methods for evaluation of skin lesion classification systems. 

 

3. CONCLUSION 

Early melanoma detection reduces mortality rates. In this paper, examination of new practices in 

different digital prognosis systems steps have shown us the various methods employed for 

preprocessing, partition, feature extraction and abrasion analysis. SVM is the most prominent of 

predictive analysis techniques. Trained, validated data from literature on contrasting datasets 

makes fitting comparison a taxing task due to varying dataset sizes, implementation of different 

image procurement techniques in each case. Thus, a set of accepted methods and datasets must be 

on hand, readily available to contemporary researchers. Appropriate filteration methods, noise-

removal and segmentation are hot research topics. 
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