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1. Abstract 

Skin cancer, an unsettling general wellbeing issue, with over  5,000,000 recently recognized cases 

consistently, simply in the United States. For the most part, skin cancer growth is of two types: Benign and 

Malignant. Malignant also known as Melanoma. Skin cancer is a typical type of cancer growth, and early 

identification expands the survival rate. Lots of research has already been done in this field, the best way for 

the classification is using clustering algorithms. Some of the clustering algorithms are K-means, Fuzzy c 

means, mountain clustering, etc. But the best one is the k-means clustering algorithm. Clustering is used to 

identify and group a similar dataset of the image. K-means clustering is the best way to classify remotely 

sensed imagery. 

Result 
The machine learning model were built and tested on standard dataset with an accuracy of about 86.4% was 

observed. 
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2. Introduction 

Cancer is one of the major healthcare burdens 

across the world. Global statistics suggest almost 

10.0 million deaths. Skin cancer is one of the kinds 

of cancer growths that contaminate people and is 

emerging from abnormal cells. It can spread in the 

parts of the body on the off chance that there is no 

early finding on schedule. Skin cancer, including 

both malignant also, benign skin cancer growth 

(NMSC), are normal diseases in Caucasians and 

their frequency is on the ascent [2]. As per the US 

Skin Cancer Foundation, skin  malignant growth 

influences more individuals in the United States 

every year than any remaining diseases joined. 

Melanoma is the skin cancer with the most terrible 

guess. Whenever analyzed early, it very well may 

be treated effectively with surgeries. Be that as it 

may, when there is metastasis, rates of endurance 

are reduced altogether [4]. Conclusion of 

melanoma relies upon the clinical assessment and 

exemplary discoveries on the sore biopsy. 

Instances of NMSC incorporate basal cell 

carcinoma (NMSC) and squamous cell carcinoma. 

The progress of skin cancer growth depends on 

early conclusion and fitting treatment. Visual 

assessment may not be adequate to separate 

harmless sores from threatening growths. The 

highest quality level system is histopathology 

assessment of the skin biopsy.The intrusive idea of 

the strategy related pain, and the requirement for 

rehashed tests in thought sores with differed 

introductions are a portion of the constraints for 

skin biopsy. Painless devices can likewise aid 

clinical analysis . Mastery, cost, and accessibility 

are the difficulties for the far reaching utilization of 

these instruments. A few headways in science and 

innovation have come about in the accessibility of 

various painless imaging techniques to recognize 

melanoma [4]. The precision of these strategies in 

the conclusion of melanoma and other skin 

diseases is as yet a point of conversation. 

By and large, early identification is key for the 

compelling treatment and better results of skin 

malignant growths. Experts can precisely analyze 

the malignant growth, notwithstanding, thinking 

about their restricted numbers, there is a need to 

foster robotized frameworks, which can analyze 

http://www.ijrti.org/


© 2022 IJNRD | Volume 7, Issue 5 May 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2205163 International Journal of Novel Research and Development (www.ijnrd.org)  

 

1220 

the sickness effectively to save lives and lessen 

wellbeing and monetary weights on the patients. 

Skin growths can be hard to perceive from normal 

harmless skin injuries, and melanoma has an 

especially fluctuated look. Computer based 

intelligence can help with the early location of skin 

disease, bringing down the weight of dreariness 

and mortality related with the sickness [6]. As well 

as lessening the responsibility, AI-based 

frameworks can likewise help by further 

developing skin injury diagnostics. 

Artificial Intelligence (AI), a part of software 

engineering that utilizations machines and projects 

to mirror clever human way of behaving by means 

of a star grouping of advancements, is a key driver 

of the fourth modern transformation. AI (ML) is an 

AI strategy including measurable models and 

calculations that can dynamically gain from 

information to anticipate the attributes of new 

examples and play out an ideal undertaking. In this 
way, the complex calculations are intended to play 

out the errands that generally would be challenging 

for human cerebrums to do. K-means clustering is 

a kind of ML that mimics the handling of organic 

neurons and is the cutting edge network for design 

acknowledgment in clinical picture examination. 

Artificial intelligence is ready to acquire change 

medical services due to its benefits over 

conventional logical strategies. There is rising 

positive thinking with respect to uses of AI in 

medical care, going from help with clinical 

diagnostics, therapy also, regulatory help to 

diminish courses of events of new medication 

advancement. It might likewise be of advantage as 

an adjuvant in clinical decision making [9]. 

Dermatology, as an outwardly escalated field, is at 

the cliff of an AI unrest. The relationship for the 

headway of AI characterizes it as "the logical 

information on the systems hidden mind and 

insightful way of behaving and its execution in 

machines" [10]. Simulated intelligence utilizes PC 

frameworks to achieve undertakings that would 

commonly require human knowledge, for example, 

recognizing the sort of bloom or perceiving an 

individual's voice. To imitate the activities of the 

human mind, Computer based intelligence utilizes 

an assortment of innovations and procedures, 

including advanced mechanics, ML, and the web. 

Simulated intelligence can possibly surpass people, 

because of its unending handling power and 

capacity limit [11]. Apple's Siri, Amazon's Alexa, 

and Google Assistant are the most famous 

examples of AI as of now being used by common 

individuals [12]. 

There are three main steps for automatic 

analysis of dermoscopy  

 Feature selection And extraction 

 Image segmentation 

 Feature classification.  

Image segmentation plays an important role in 

digital image processing.  

This process is organised by different steps:- 

Section 2 - clarifies the relative work of 

different methods.  

Section 3 - digital segmentation methods has 

been discussed.  

Section 4  - provide evaluation criteria  

Section 5  - all results are calculated  

In final section 6 -presenting the discussion.   
 

3. Methodology: 

Figure 1 shows the overview of the proposed 

method and execution of data based on K means 

clustering . The major steps involved :(i) Dataset 

processing ,(ii) Pre processing and (iii) 

segmentation . The result of these steps is 

a  segmented image. 

 

 Figure 1:- Flow of the Proposed 

approach.   
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Dataset 

Kaggle is a great platform containing real time data 

and also gives a balanced data format for the proper 

execution of the process. To make this project 

effective we use  a dataset named as “Skin Cancer 

: Malignant Vs Benign” . This dataset contains two 

folders ”train” and “test” shown in figure 2. 

 

Figure :-2 “Train” and “Test” Folder 

in  Dataset 

Each folder contains two sub folders named as 

“Malignant” and “Benign”, which contains the 

images of malignant and benign skin cancer. 

 

Figure :- 3 “Malignant” and “Benign” 

Folders 

 

Figure :-4  Sample images from the dataset  

Table 1 contains the summarised description of the dataset used for this project. 

 

Dataset Skin Cancer : Malignant Vs Benign 

Type Medical Images 

Image size 224 pixels x 244 pixels  

Number of images 3,297 

Image type JPEG (RGB) 

Class labels 0: Malignant 

1:Benign 
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Table 1 Dataset information   

 

 Pre-Processing 

It consist of three main steps: 

a. Conversion of colour image into grayscale. 

b. Hair Removal 

c. Image Filtering 

d. Image Smoothing 

Conversion of colour image into grayscale  

The initial step is changing over the RGB tone 

picture into a grayscale picture. From that point 

onward, the blue shading channel from the picture 

is picked. It has been tentatively affirmed that the 

blue tone directly in dermoscopy pictures presents 

the best contrast among sores and the skin, along 

these lines getting the best outcome for division. 

 

Figure :- 5 Conversion of RGB into Grey 

 

Hair Removal 

Medical pictures, for the most part, have some hair 

surfaces and intrinsic articles because of human 

nature. These influence division, accordingly we 

first and foremost eliminated these articles from the 

pictures. The morphological close separating is 

generally exact sifting among the rundown, this is 

the explanation that I picked. Morphological Close 

Filtering is utilised on grayscale pictures to 

eliminate the dim detail. 

Image Filtering 

Image filtering is the process of changing the 

apperence and removing the noise from an image 

by altering the colours of the pixels. As filtering is 

one of the important part of image processing we 

choose to use a mean filtering method for this 

project. The mean filter is a basic sliding - window 

spatial filter that replaces the central value in the 

window with the mean of all the pixel values in the 

pixel values in the window. The kernel(window) is 

mostly square but can be  any shape.  

For Example:-  Unfiltered  values 

45 23 56 

78 55 34 

43 35 66 

  

 45+23+56+78+55+34+43+35+66/9=48 

   Filtered values 

* * * 

* 48 * 

* * * 
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Figure :- 6  Filtration Process using mean filtering method 

 

Image Smoothing 

With the expulsion of hair from the dermoscopy 

picture, a few little, dim spots can stay, one reason 

is the hair may not be taken out totally. To resolve 

this issue, I utilised a middle channel to smooth the 

pictures. The middle channel is a non-direct 

smoothing strategy that replaces the first dark level 

pixels with the middle pixels in a predetermined 

region: 

y(i,j)=median {x(m,n),(m,n) 2 z (i,j)} (1) 

In Equation 1, x is the info picture, y is the yield 

picture, and z is a region focused at picture 

facilitates (I, j) . This channel is valuable to 

decrease commotion. In our work, clamour is 

demonstrated by dull focuses. 

4. Segmentation Method 

Image Segmentation is a method that isolates a 

picture into disjoint areas that are comparable 

in certain elements, like force, shading, or 

surface. Every one of the districts that 

association should match to all pictures.  

 K-means Clustering 

K-means clustering is a sort of unsupervised 

learning, which is utilised when you have 

unlabeled data (i.e., information without 

characterised classes or gatherings). The objective 

of this calculation is to track down bunches in the 

information, with the quantity of gatherings 

addressed by the variable K. The calculation works 

iteratively to relegate every information to 

highlight one of K gatherings in view of the 

elements that are given. Information focuses are 

clustered in light of component compatibility.  

Let us consider an image with resolution of x×y and 

the image has to be clustered into k numbers of 

clusters. Let p(x, y) be an input pixel to be cluster 

and ck be the cluster centres. The algorithm for k 

means 

clustering is following as: 

1. Initialise the number of cluster k and centre. 

2. For each pixel of an image, calculate the 

Euclidean distance d, between the centre and each 

pixel of an image using the relation given below. 

d =|| p(x, y) – C|| 

3. Assign all the pixels to the nearest centre based 

on distance d. 

4. After all pixels have been assigned, recalculate 

new position of the centre using the relation given 

below. 

C =1/𝑘(Σ_𝑦𝜖𝐶Σ_𝑥𝜖𝐶 p(x,y)) 

5. Repeat the process until it satisfies the tolerance 

or error value. 

6. Reshape the clustere pixel into an image. 
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Figure :- 7 Elbow graph shows the number of clusters 

 

Figure :- 8  Cluster formation 

Loss Function  

Loss function measures how far an expected worth 

is from its actual worth. A loss function maps 

choices to their related expenses. Misfortune 

capacities are not fixed, they change contingent 

upon the assignment close by and the objective to 

be met. 
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Figure :- 9 Loss curve for train and test 

 

 

5. Evaluation Criteria 

There are various boundaries that are utilised with 

the depiction of responsiveness, particularity 

furthermore exactness. The terms are: True 

Positive (TP) which alludes to the presence of the 

infection, the nonattendance of the illness True 

Negative (TN), TP and TN show a dependable 

outcome between the demonstrative examination 

and the demonstrated infection. False Negative 

(FN), and False Positive (FP),though each analytic 

examination are not right, so when the 

experimental outcome shows an infection that 

doesn't exist in the patient the experimental 

outcome is considered as FP. Furthermore in the 

event that the test neglects to demonstrate the 

illness that exists in the patient without a doubt, the 
outcome is FN. Both FP and FN show that the 

indicative result struggles with the genuine 

circumstance. 

Specificity = TN/TN+FP                           

 (Number of true negative/Number of all negative) 

Accuracy 

Accuracy is defined as the proportion of the 

samples correctly classified out of the total number 

of samples and can be defined as follows: 

Accuracy=TP+TP/TN+TP+FP+FN               

 (Number of positive assessment/Number of all 

assessment)  

 

Figure:-10 Accuracy curve 

5. Discussion and Comparison 

A few segmentation algorithms have been 

recommended to apply to this issue, involving four 

significant kinds of strategy: thresholding, 

edge/contour based, region based, what's more, 

bunching based strategies. Numerous analysts have 

been chipping away at PC vision draws near to 

skin-cancer detection. To segment skin cancer in an 

information picture, existing frameworks utilize 
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manual, self-loader, or completely programmed 

techniques. 

Our work to distinguish skin cancer growth is 

proposed. Two distinct techniques; segmentation, 

also, new proposals inside this work named k-

means clustering technique considering locale 

developing are analyzed. 

 

 
 

Figure :- 11 Table of Accuracy 

 

                    
 

                     
 

(a)                                                  (b)                                            (c) 

Figure :- 12  Result of the project shows three parts (a) Original image (b) the 

region where cancer is present (c) segmented image 

 

6. Conclusion 

Melanoma skin cancer is the most generally 

analyzed kind of malignant growth. As the quantity 

of cases develops every year, powerful, fast, and 

early detection of melanoma is important. If skin 
cancer is recognized in beginning phases, it very 

well might be dealt with without any problem. The 

removal of skin-cancer lesions in the final stages is 

costly, while in beginning phases lesions are simple 

and affordable to treat. 

To repeat, this project was fully intent on creating 

k-means clustering models to analyze and 

recognize skin cancer from sore pictures. It 

moreover investigated the information expansion 

method as a preprocessing step to reinforce the 

grouping strength of the k-means model. The best 
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model, to be specific our machine learning model, 

is working with an accuracy of 86.4%. 
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