
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 03, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 1810 

Review of Detection of Skin Cancer Using Image Processing 

Rajbeer Kaur
1
 Ishdeep Singla

2 

1
M.Tech Student 

2
Assistant Professor  

1
 Chandigarh University, Gharurn.

Abstract— This paper presents the introduction to skin 

cancer and many different techniques to develop a texture 

analysis and classification module to improve the decision 

strategy and overall accuracy of the system. Asymmetry, 

Border Irregularity, Colour variation, Diameter is the major 

symptoms which we will use in our processing algorithm. 

By applying multi-level Wavelet Transformation to the 

input image and then choosing a group of sub-bands to be 

restored for best defect detection, the procedure for Skin 

cancer detection and analysis was developed. 

I. INTRODUCTION 

The body is made up of trillions of living cells. Normal 

body cells grow, divide into new cells, and die in an orderly 

way. During the early years of a person’s life, normal cells 

divide faster to allow the person to grow. After the person 

becomes an adult, most cells divide only to replace worn-out 

or dying cells or to repair injuries. Cancer begins when cells 

in a part of the body start to grow out of control. There are 

many kinds of cancer, but they all start because of out-of-

control growth of abnormal cells [6]. Not all tumors are 

cancerous. Tumors that aren’t cancer are called benign. 

Benign tumors can cause problems – they can grow very 

large and press on healthy organs and tissues. But they 

cannot grow into (invade) other tissues. Because they can’t 

invade, they also can’t spread to other parts of the body 

(metastasize).These tumours are almost never life 

threatening. 

II. BASAL AND SQUAMOUS CELL SKIN CANCERS 

To understand basal and squamous cell skin cancers, it helps 

to know about the normal structure and function of the skin. 

A. Normal skin 

The skin is the largest organ in your body. It does many 

different things, such as: 

 Covering the internal organs and helps protect them 

from injury 

 Serving as a barrier to germs such as bacteria 

 Preventing the loss of too much water and other 

fluids 

 Helping control body temperature 

 Protecting the rest of the body from ultraviolet 

(UV) rays 

 Helping the body make vitamin D 

The skin has 3 layers: the epidermis, the dermis, and the 

subcutis (see figure 1). 

 

Fig. 1: Skin Structure [9] 

B. Epidermis 

The top layer of skin is the epidermis. The epidermis is very 

thin, averaging only about 1/100 of an inch thick [2]. It 

protects the deeper layers of skin and the organs of the body 

from the environment. Keratinocytes are the main cell type 

of the epidermis. These cells make an importantprotein 

called keratin that helps the skin protect the rest of the body.  

The outer part of the epidermis is composed of flat 

keratinocytes called squamous cells that are constantly shed 

as new ones form [7]. The lowest part of the epidermis is 

called the basal layer, and the keratinocytes here are called 

basal cells. These cells constantly divide to form new 

keratinocytes to replace the ones that wear off the skin’s 

surface [12]. Cells called melanocytes are also found in the 

epidermis. These skin cells make a brown pigment called 

melanin, which gives the skin its tan or brown color. It 

protects the deeper layers of the skin from some of the 

harmful effects of the sun. For most people, when skin is 

exposed to the sun, melanocytes make more of the pigment, 

causing the skin to tan or darken.  The epidermis is 

separated from the deeper layers of skin by the basement 

membrane. This is an important structure because when a 

skin cancer becomes more advanced, it generally grows 

through this barrier and into the deeper layers. 

C. Dermis 

The middle layer of the skin is called the dermis. The dermis 

is much thicker than the epidermis. It contains hair follicles, 

sweat glands, blood vessels, and nerves that are held in 

place by a protein called collagen, which gives the skin its 

elasticity and strength. 

D. Subcutis 

The deepest layer of the skin is called the subcutis. The 

subcutis and the lowest part of the dermis form a network of 

collagen and fat cells [4]. The subcutis helps the body 

conserve heat and has a shock-absorbing effect that helps 

protect the body’s organs from injury. 
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III. TYPES OF SKIN CANCER 

A. Keratinocyte cancers 

These are by far the most common skin cancers. They are 

called keratinocyte carcinomas or keratinocyte cancers 

because when seen under a microscope, their cells look like 

early forms of keratinocytes, the most common type of skin 

cell. Most keratinocyte cancers are basal cell carcinomas or 

squamous cell carcinomas.   

B. Basal cell carcinoma 

This is not only the most common type of skin cancer, but 

the most common type of cancer in humans. About 8 out of 

10 skin cancers are basal cell carcinomas (also called basal 

cell cancers) [11]. When seen under a microscope, the cells 

in these cancers look like cells in the lowest layer of the 

epidermis, called the basal cell layer. These cancers usually 

develop on sun-exposed areas, especially the head and neck. 

Basal cell carcinoma was once found almost entirely in 

middle-aged or older people. Now it is also being seen in 

younger people, probably because they are spending more 

time in the Sun [10]. These cancers tend to grow slowly. It’s 

very rare for a basal cell cancer to spread to other parts of 

the body. But if a basal cell cancer is left untreated, it can 

grow into nearby areas and invade the bone or other tissues 

beneath the skin. After treatment, basal cell carcinoma can 

recur (come back) in the same place on the skin. People who 

have had basal cell cancers are also more likely to get new 

ones elsewhere on the skin. As many as half of the people 

who are diagnosed with one basal cell cancer will develop a 

new skin cancer within 5 years. 

C. Squamous cell carcinoma 

About 2 out of 10 skin cancers are squamous cell 

carcinomas (also called squamous cell cancers) [3]. The 

cells in these cancers look like abnormal versions of the 

squamous cells seen in the outer layers of the skin. These 

cancers commonly appear on sun-exposed areas of the body 

such as the face, ears, neck, lips, and backs of the hands. 

They can also develop in scars or chronic skin sores 

elsewhere. They sometimes start in actinic keratoses 

(described below). Less often, they form in the skin of the 

genital area. Squamous cell cancers are more likely to grow 

into deeper layers of skin and spread to other parts of the 

body than basal cell cancers, although this is still 

uncommon. Keratoacanthomas are dome-shaped tumors that 

are found on sun-exposed skin. They may start out growing 

quickly, but their growth usually slows down [5]. Many 

keratoacanthomas shrink or even go away on their own over 

time without any treatment. But some continue to grow, and 

a few may even spread to other parts of the body. Their 

growth is often hard to predict, so many skin cancer experts 

consider them a type of squamous cell skin cancer and treat 

them as such. 

D. Melanomas 

These cancers develop from melanocytes, the pigment-

making cells of the skin.  Melanocytes can also form benign 

(non-cancerous) growths called moles. Melanoma and moles 

are discussed in our document Melanoma Skin Cancer.   

IV. LESS COMMON TYPES OF SKIN CANCER 

These less common types of skin cancer are different from 

keratinocyte cancers and melanomas and are treated 

differently. They include: 

 Merkel cell carcinoma 

 Kaposi sarcoma 

 Cutaneous (skin) lymphoma 

 Skin adnexal tumors (tumors that start in hair 

follicles or skin glands) 

 Various types of sarcomas  

 Together, these types account for less than 1% of 

all skin cancers.  

V. WAVELET ANALYSIS & SUB-BAND DECOMPOSITION 

The ABCD system requires a lot subject judgment on the 

part of the practitioner. Since firm clinical inspection rules 

do not exist, it is not possible to make a good rule based 

detection system. If clearly defined description existed for 

what constitutes features such as border irregularity or color 

variability, it would be relatively easy to extract the 

necessary features and make an accurate diagnosis. 

Considering such features we must rely on a detection 

system requiring less domain knowledge where original 

image is submitted and the system “figures out” the cancer 

affected area required to draw a reasonably accurate 

conclusion. Variability appears to be what most separates 

malignant cancerous part from background therefore the 

best approach at image manipulation and feature extraction 

would retain as much of the data variability as possible. 

Previous systems have focused on collecting numerous data 

points hoping to best represent the lesion. Wavelet analysis 

by its very nature looks at variability within a signal, in this 

case color indexes in an image. Since images are only 

composed of color values, changes in texture, granularity, 

and color are all represented by the same value system. 

Wavelet analysis looks at these changes over different scales 

which should detect whole lesion changes such as texture 

and color, and local changes like granularity. 

A. Image Preparation 

Digital images of skin cancer were collected in BMP or 

JPEG format from different sources. Matlab’s Wavelet 

Toolbox only supports indexed images with linear 

monotonic color maps so the RGB images were converted to 

indexed images. The next step in the process was to segment 

the lesion from the surrounding skin. Since a clear color 

distinction existed between lesion and skin, thresholding 

was very suitable for this task. A black and white image was 

produced and its size was adjusted in order to include the 

entire border region in the segmented image. 

B. Wavelet Transformations 

Wavelets are a mathematical tool for hierarchically 

decomposing functions in the frequency domain by 

preserving the spatial domain. This property can be 

exploited to segment objects in noisy images based on their 

frequency response in various frequency bands, separating 

them from the background and from other objects [1]. 

Plenty of modern images provide various information of 

patient, but for many reasons, the use of this information is 

very limited. In medical image processing applications, we 
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usually deal with discrete data. Therefore we will focus on 

the Discrete Wavelet Transforms for our project. Wavelet 

transforms are used in our method for the segmentation 

problems of targets in images. 

C. Discrete Wavelet Transform 

Wavelet packets provide more flexibility on partitioning the 

spatial-frequency domain, and therefore improve the 

separation of noise and signal into different sub-bands in an 

approximated sense (this is referred to the 

neardiagonalization of signal and noise). This property can 

greatly facilitate the enhancement and de-noising task of a 

noisy signal if the wavelet packets basis is selected properly. 

In practical applications for various medical imaging 

modalities and applications, features of interest and noise 

properties have significantly different characteristics that 

can be efficiently characterized separately with this 

framework. 

The steps needed to compress an image using Wavelet 

transform are as follows: 

 Digitize the source image into a signal which is a 

string of numbers.  

 Decompose the signal into sequence of wavelet 

coefficient w.  

 Use threshold to modify wavelet coefficient w to 

another coefficient w’.  

 Use quantization to convert w’ to sequence q. 

 Apply entropy encoding to compress q into a 

sequence e. 

D. Two-Dimensional Discrete Wavelet Transform 

A 2-D wavelet transform is needed to analyze 2-D signals 

like images. However, separable 2-D transform can be 

implemented using series of two 1-D transforms. As an 

example, two dimensions DWT of images is implemented 

by applying 1-D transforms on rows of the image, followed 

by columns transform applied to transformed row [3]. One 

level 2-D discrete wavelet decomposition and reconstruction 

implemented using filter banks is explained in [Figure 2] & 

[Figure 3]. 

 

Fig. 2: One level DWT Image Decomposition using filter 

banks [7] 

 

Fig. 3: One level DWT Image Decomposition and 

Reconstruction using filter banks [9] 

So, 2-D input signal like digital images is projected on the 

four bases as shown and the results are four different set of 

transform coefficients. 

LL Sub band contains all wavelet coefficients those 

results from applying low pass filter to both rows and 

columns of an image. 

 HL Sub band consists of all wavelet coefficient 

results from low pass filtering of the rows, followed by high 

filtering of the columns. LH Sub band consists of all wavelet 

coefficient results from high pass filtering of the rows 

,followed by low pass filtering of the columns , and mostly 

it Carries information about the vertical details or edges. 

HH Sub band consists of all wavelet coefficient 

results from applying high pass filter to both rows by high 

and columns. This usually captures the diagonal edges or 

details of the original images. 

VI. CONCLUSION 

The rate of patient with skin cancer will be increasing if 

pollution still damaging the ozone layer. The risk of ultra 

violet light is a hidden damage to our body skin. It is hard to 

prevent and the effect can be accumulated. Early detection is 

important to the patients of the skin cancer. 
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