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1. Introduction 

Skin cancer (SC) is a type of cancer that start in the skin. It is caused by the growth of cells that don't 

work right and can spread to other parts of the body. Non-melanoma (NMSC) and melanoma are the two 

main types of SC [1]. 

Sunlight and artificial sources of ultraviolet radiation like tanning beds are the primary culprits in the 

development of SC. More than 1.5 million cases of SC were detected worldwide in 2020, and more than 120 

000 fatalities were attributed to the disease. Children and teenagers who spend too much time in the sun are 

at increased risk of developing SC as adults [2]. 

More than million new cases of NMSC excluding  Basal Cell Carcinoma (BCCs) and 65,000 deaths 

were reported worldwide in 2018, making it the fifth most prevalent form of cancer overall [3]. In 

comparison, approximately 300,000 new cases of melanoma and 60,000 deaths were reported in 2018. 

Extreme proliferation of melanocytes (The basal layer of the epidermis has cells that make pigment) is a 

hallmark of Pigmented Skin Lesions (PSLs). Some PSLs are harmless, whereas others are cancerous [4]. 

BCC and Squamous Cell Carcinoma (SCC) are the most frequent NMSC.  

Because of its poor spreading potential, BCC is associated with low mortality (and is therefore typically 

excluded from general cancer statistics) [5]. Nodal metastases are uncommon in people without SCC, but 

individuals with this disease are at an increased risk of getting them [6]. Malignant melanoma, conversely, is 

the worst kind of SC because it is so difficult to diagnose before spread throughout the body. A 

dermatologist can make a preliminary diagnosis of SC by visually inspecting the PSL for the ABCDE 

(Asymmetry of the mole, Border irregularity, Color uniformity, Diameter and Evolving size, shape or color) 
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Abstract 

Approximately 75% of all cancers are found on the skin. Due to its high mortality rate, Skin cancer 

(SC) must be treated immediately after detection. SC, in fact, results from abnormalities in the skin's 

surface. In spite of the fact that most people who have SC make a full recovery, this disease remains a 

major source of anxiety for the general public. Most SCs develop only locally and invade surrounding 

tissues, but melanoma, the rarest form of SC, may move throughout the body via the bloodstream and 

lymphatic system. in this study k mean algorithm and color space has been used to detect 

melanoma skin cancer. The data set used has been obtained from Kaggle skin cancer collection challenge. 

The input image has been changed to color space, k mean clustering algorithm was used to cluster 

the image into three clusters and return an index corresponding to each cluster then the a’b’ layers have 

been used as image clusters and l layer has been used to detect the exact part of the image.  
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guideline [7]. According  to this evaluation, if the dermatologist has reason to believe the lesion is cancerous, 

a biopsy will be conducted. Once a sample has been collected, it is analyzed pathologically to determine a 

final diagnosis. 

 To help dermatologists in their daily work, numerous technologies have been developed that use 

dermoscopic images and algorithms to implement the ABCD rule (without considering changing 

characteristics) for PSL evaluation and classification [8][9]. However, present methods are not precise 

enough, leading to a number of mistakes in diagnosis. Due to the lack of certainty in existing diagnoses, 

therefore more efficient methods of SC diagnosis is requested to reduce the number of unnecessary surgical 

procedures. 

In the last few years, hyperspectral imaging has become a non-invasive, non-ionizing, and label-free 

imaging modality in the medical field (HSI). This imaging method can combine digital imaging with 

spectroscopy techniques to get more information about a scene's spectral properties, both in the visible range 

of the electromagnetic spectrum and beyond [10]. In a hyperspectral (HS) image, each pixel shows the so-

called spectral signature of the material or substance at its corresponding spatial coordinates. It has been 

shown that spectral signature analysis can be used to get quantitative information about how a tissue works 

[11]. A lot of research has been done on the basics of this technology and the tools used to collect this kind 

of data for in-vivo medical applications [12]. But,  the review by Johansen et al. [13] shows that there isn't 

much research on using HSI to find SC when the person alive. 

For this paper using segmentation of image means breaking it up into distinct regions that share similar 

characteristics.  

Image segmentation is a crucial, technique in digital image processing, and the accuracy of 

segmentation directly influences the effectiveness of a tasks. Considering its complexity present 

segmentation algorithm has achieved particular to varied degrees, but the study on this facet confronts 

numerous problems. Since the clustering analysis algorithm categorizes data sets into subsets according to 

predetermined criteria, it finds extensive use in the field of image segmentation. 

In this study the luminance component in color space is fixed to filter the influence of background. A 

new way to figure out the value of K in the K-means clustering algorithm was also suggested. The image 

segmentation method we proposed in our paper has shown good results in the field of SC images. 

 

2. Literature review 

In the most recent few years, image segmentation approaches based on clustering have been presented. 

The k-means clustering technique is a popular option among the many different clustering algorithms 

available. 

In 2017, Aljawawdeh, Imraiziq and Aljawawdeh. investigated the detection of melanoma in skin images 

and suggested a model for melanoma segmentation and classification. Utilizing the genetic algorithm and 

particle swarm optimization, the proposed method enhanced the segmentation produced by the k-means 

clustering algorithm. Features for classification were retrieved from segmented images, while neural 

networks were employed for categorization. The upgraded k-means algorithm produced the highest accuracy 

of classification [14]. 

In 2019, Roberta, et al. Suggest the use of themes to examine the diagnosis of skin lesions on the 

computer. Four color spaces are used, including CIE , Red Green and Blue (RGB),Hue, Saturation 

and Value (HSV) and CIE L*u*v*. They were used to extract the color and properties of the texture. Six 

distinct classifiers were used with the aim of evaluating this approach, including k-nearest neighbors (kNN), 

Bayes Networks, C4.5 decision tree, Multilayer Perceptron (MLP), Support Vector Machine (SVM), and 

Optimal Power Flow (OPF) [15]. 

In 2020, Ahmad, B., et al. Proposed a model for better dermatological categorization using deep CNN with 

Triple loss function. To fix the issues with facial skin images, ResNet152 and InceptionResNetV2 layers 

were added. In the first of several stages, using a training set, draw out the image's salient elements. 

representations in the Euclidean metric. A subsequent step is to categorize skin disorders. Acne, Blackheads, 

Dark Circles, and Spots were considered as four types of skin problems [16]. 
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3. Methodology 

The aim of this study is to segment color in an image using  color space and k-means clustering.   

Figure (1) shows the block diagram of the proposed system, the entire processes are as follow: 

1-read the input image 

2-convert image from RGB to color space 

3-performe k mean clustering using k=3 to cluster the image into three clusters using Euclidian distance. 

three clusters exist in a’b’ layer 

4-  use l layer to separate the region of interest.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: the block diagram of the proposed system 

2.1 Color Space Conversion 

The broad gamut of  allows it to display not just the whole gamut of colors that RGB and CMYK 

can produce, but also those which can't even come close to [6]. The model is a way to describe how 

the human eye interprets colors. Also, the RGB color model has too much transition color between blue and 

green, but the color model adjusts for this by reducing the amount of red, green, and blue in the 

spectrum. However, the range of colors from green to red is missing yellow. Because we need to preserve as 

much as possible of the original color space when working with skin images,  has been chosen. 

After extensive testing, we discovered that diverse SC images will invariably result in an uneven 

background due to variances in conditions such as the light and the color of the skin itself which may have a 

significant impact on the segmentation findings. In lab color photographs, luminance or lightness (L) of 

white-black and chromatic color components is used to determine how to color each pixel (a) red-green and 

(b) yellow-blue [17]. 
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First and foremost, we must realize the conversion of the image's color space and RGB color 

space. Because RGB cannot be transformed directly into , it must first be turned into MNO and then 

into , represented as RGB to MNO then to  [18][19]. 

As a result, our conversion is divided into two stages: 

First stage is the conversion from RGB to MNO. The RGB format has three channels of pixels, with a range 

(0 to 255) for each channel. 

Equations 1-3 give the conversion formulas: 

 

                                                                                                                  (1) 

                                                                                                               (2) 

                                                                                                               (3) 

 

                                   if z > 0.04045 

Gamma (z) = 

                                                  otherwise                                                                           (4) 

Equation 4 can be used to find gamma function, which is not fixed and it is used for nonlinear tone editing to 

increase contrast in the image. 

Second stage is the conversion from ZUV to . Equations 5-7 represent this conversion [20]. 

                                                                                                            (5) 

                                                                                                 (6) 

                                                                                                    (7) 

Where t represents the calibration function similar to gamma. 
 

The most important calculation to indicate the cluster's compactness is the average intra-cluster distance, 

which can be determined  by using equation 8. 

                                                                                   (8) 

So when two results are being compared, the one with the lower value for this measure is the better choice.  

Where  represents the number of region in the segmented image and N represents the number of pixels in 

the  region [21]. 

Based on the development of a between cluster scatter matrix  and a within cluster scatter matrix , we 

may obtain the scatter matrix j(x). The scatter matrix  between clusters can be calculated by equation 9 

                                                                                             (9) 
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Where is the number of patterns in cluster. , the total number of patterns, is the cluster center of 

cluster  and  is the mean of all patterns. 

The cluster scatter matrix  can be calculated using equation 10. 

                                                                                 (10) 

Where X represents the patterns [21]. the basic criteria based on the scatter matrix can be described by 

equation 11. 

                                                                                                             (11) 

Where tr represents the summation of diagonal elements of the matrix. 

2.2 Image segmentation 

The procedure of isolating the sick area from normal skin based on the uniformity of the pixels is 

known as segmentation. Color and texture characteristics can influence pixel homogeneity. We divided the 

skin lesion sections using color attributes of the affected area. 

 

4. Results and discussion 

 In this paper SC detection has been implemented using color based segmentation with k mean clustering. 

The dataset used have been collected from the Kaggle skin cancer collection challenge [22]. first of all, the 

input image has been converted from RGB color space to  color space. 

In color space image luminosity and color are separated which make regions segmentation by color 

easier and independent of lightness. Moreover, this kind of color space is suitable with human visual 

perception of the regions of image which is distinct with white. 

The color space consists of three layers, luminosity layer L’, the chromaticity layer a’ which indicates 

where a color falls along the red-green axis, and the chromaticity layer b’ which indicates where a color falls 

along the blue-yellow axis. The k mean cluster has been applied with (k=3) to separate the image pixels into 

three clusters, every pixel in the image has been labeled with its cluster index. 

Segmentation has been done to separate the areas in image using a’b’ layer resulting three images (cluster 1 

,cluster 2 , cluster 3) ,  figure (2) shows sample of results , (a) is the input image , (b) refers to image labeled 

by cluster index ,(c) shows segmentation with a’b’ layers and (d) shows segmentation with l layer which is 

the actual affected area. This is one of the technologies used in healthcare and the medical field [23-27]. 

 

  
(a)                                    (b)                                         (c) cluster1 
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(c) cluster2                                 (c) cluster3                            (d) 

Figure 2: Cancer detection (a) input image (b) image labeled by cluster index (c) segmentation with a’b’ 

values (cluster 1, cluster 2 and cluster 3) (d) segmentation with l value 

 

5. Conclusion segment color in an image using  color space and k-means clustering 

In this paper, SC detection using segmentation with k mean clustering was presented,   image  segmentation 

using  color space and  using k mean clustering with k=3 has been used to detect the exact sick area . 

The obtained results proved the effectiveness of this method 
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