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Abstract - Skin cancer is the deadliest form of skin
disease. Its incidence has been rising at a rate of 3% per
year. In order to reduce the cost of screening, there is a
need for an automated melanoma screening system.
Segmentation is significant to detect skin lesion from
images. In the proposed method, a novel texture based
skin lesion segmentation algorithm is used and
probabilistic neural network is used to classify the stages
of skin cancer. The feature of the image is extracted by
using GLCM algorithm and its features gives better
classification with probabilistic neural network. The five
different skin lesion is commonly grouped into Basal Cell
Carcinoma (BCC), Actinic Keratosis (AK), Squamous Cell
Carcinoma (SCC), Melanocytic nevus/mole (MC),
Seborrhoeic Keratosis (SK).The system will be used to
classify the queried images automatically to choose the
stages of abnormality. The morphological filter
segmentation is used to detect the skin cancer. The
proposed system has higher accuracy, sensitivity,
specificity, segmentation compared to other systems.

Key Words: Skin cancer, Grey level co-occurrence
matrix, Probabilistic Neural Network, Segmentation.

1. INTRODUCTION

Skin is commonly used primal in image processing and
the applications range from face tracking to signal
analysis for different human interactions. Generally
skin cancers are the most common prevalent form of
cancers in human beings. Surprisingly it is also a
deadly type of cancer. Many of the skin cancers are
curable at early stages. Also with the technology

advancements, early detection is possible [1]. The
American cancer society estimates that more than
70,000 new skin cancers are diagnosed every year in
the United States alone. The skin cancers can be
classified into melanoma and non-melanoma.
Melanoma is the most deadly form and are predictable
76,690 people being diagnosed with melanoma and
9480 people quiet of melanoma in the United States. In
the United States the life time hazard of receiving
melanoma is 1 in 49 [2].

Melanoma reasons for approximately 75% of deaths
related with skin cancer. It is a malignant tumor of the
melanocytic and generally happens on the trunk or
lower extremities. Recent trends have stated that
melanoma can be less dangerous if detected at a
premature stage. L.e. if detected at stage I the survival
rate of the effected person increase to 96% [3]. Due to
the increase in the incidence rate of melanoma,
researchers are more concerned about proposing such
automated systems that diagnose skin lesion correctly.
Also ithas been found thatin order it detect Melanoma
at an early stage screening is very much valuable [4]
but the cost of screening melanoma is too high. So to
reduce the screening cost the automated algorithms
have been proposed to automatically screen
melanoma.

A digital dermoscope acquires images that contribute
to early screening of melanoma [5] and all automated
systems use dermoscopic images. Dermoscope is a
device that is used to capture images of lesion by the
dermatologists. It also magnifies the image and acts as
a filter. With dermoscopy it becomes difficult to
differeniate malignant and benign lesion and in such
case a detailed analysis is needed to be done [6].
Recent work with automated melanoma screening
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algorithms tries adapting the algorithms to analyze
image directly taken by a standard digital camera. The
common approach includes, image segmentation,
feature extraction, classification [7].
Segmentation is the one of the most important steps in
accurately determining a skin lesion.

lesion

Segmentation sub-divides a digital image into several
segments which simplifies the illustration of an image
making it more significant to analyze. Segmentation is a
process in which each pixel in a digital image is
assigned with a label to distinguish among pixels
sharing same label and features. Before classifying the
lesion as malignant or benign and extracting features
from it, a segmentation algorithm must be used to
place and identify the skin lesion. Many segmentation
algorithms for digital images use color informationina
single channel or in three color channels i.e. red, green
and blue.

The proposed method comprises first step is
preprocessing the image to convert the RGB images
into HSV image. After that the features like contrast,
correlation, energy, homogeneity, entropy, and
correlation are extracted while the segmented image
using Grey Level Co-occurrence Matrix (GLCM).The
classification of the lesion as cancerous or normal is
done using Probabilistic Neural Network. After
classification the segmentation is done by
morphological filter. The performance of the system is
figured out with accuracy, specificity and sensitivity.

2. RELATED WORKS

In recent advances, various computer vision based
melanoma detection systems have been implemented
and used in many hospitals. As melanoma is a most
growing cancer, the systems are aiming at detecting the
skin lesions at the early stages so that the chance of
cure is high [8]. Many computer vision-based diagnosis
systems have been commonly used in various hospitals
and by Dermatologist in their clinics to extract and
detect the melanoma at the early stage and mainly the
recognition of malignant tumor. This dissertation
presents new approach to classify and diagnose the
cancerous tumor.

A new method is developed for evaluating and
detecting the textures that visible in the abnormal skin
test image. In the skin images that acquired through
the dermatoscope, these texture features are used to
identify and place the nature of the skin lesion whether
it is cancerous or not. The proposed method uses the
adaptive filter to find the threshold that enthused by
swarm intelligence (SI) optimization algorithms. In
medical image processing, segmentation of skin images
is a significant problem, also plays an importantrole in
computer vision applications. Skin segmentation
subdivides an input image into necessary regions that
segregate the skin regions. This paper proposes a skin
color segmentation method i.e. K-means clustering and
texture feature extraction. Existing skin segmentation
classifiers are improved by combining the extracted
feature of color and texture for segmentation purpose

[9].

Detection is a very effective method and it was used by
the doctors to diagnose the sensitive images or can say
to detect the tumor or cancer regions. In this study, the
methodology consist three color spaces HSV, RGB and
YCbCr; these are used to do experimental comparison
of skin color recognition. HSV color space based skin
color detection has a very essential characteristic [10].

Melanoma is not common like other type of cancers. It
is dangerous if not treated during its early stages.
Someone can get melanoma. However this is
particularly common between the non-Hispanic males
and females. When melanoma found early and well
treated then the cure rate is almost 100% [11].

The Multistage illumination algorithm reduces the
illumination difference in images containing skin
lesions. The first step includes a monto Carlo
nonparametric modelling approach that gives an
approximation of the illumination map. In the second
step parametric modelling approach is used to draw a
final assessment of the illumination map. Improved
segmentation, classification and visual results are
shown by the final illumination map approximation
[12].

The proposed system contains a decision support
component that uses perspective knowledge i. e age,
gender, skin type, etc. and combines it with image
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classification to estimate risk of melanoma. In
proposed method defines a statistical textural
distinctiveness approach that uses sparse texture
model that represents the textural distinctiveness. The
probability of occurrence of all representative textures
computes the saliency of the pixels [13].

3. METHODOLOGY

This algorithm for detecting melanoma lesion involves
three main steps: pre-processing, feature extraction
classification and morphological segmentation. Fig.1
illustrates the overall architecture of the system.
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Fig-1: Flow diagram for proposed system.
3.1. Pre-processing

Before extracting significant information from the
images, it becomes necessary to apply some pre-
The first step in the
computerized analysis of skin lesion images is the pre-

processing procedures.

processing of an image.
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Fig-2: Pre-processing applied in the given input image

The main aim of pre-processing techniques is
image resizing and conversion from RGB illustration
into HSV illustration. H is hue; it is a circle plate of color
is changed in gradient into green and blue respectively.
S is saturation; it is the value of color strength. V is
brightness; it is value of illumination which is light or
dark. This model is important to deal with disclosure
problem in picture brightness (v) image from HSV
model is only taken out to utilize which has arange of 0
to 1.

3.2 Feature Extraction

There is some unique feature that distinguishes
malignant melanoma from benign melanoma. These
descriptions are certain for classification purpose. The
final result of feature extraction assignment is a vector
of features. Three types of feature extracted color,
shape, and texture. One of the early signs of melanoma
is the skin color variations. The descriptors of color are
essentially statistical parameters calculated from
dissimilar color space channels, like variance, mean
and standard deviation of RGB or HSV. In this paper,
color variance of RGB image feature has been
calculated using HSV channel. Feature extraction is
done by using grey level co-occurrence matrix. The
grey level co-occurrence matrices place for the spatial
distribution and the hope of the grey levels within local
area. The important information is taken out from the
matrix as the texture illustration. The texture features
are
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» Entropy

Energy: A feature which measures the overall
probability of having distinctive grey scale patterns in
the image, defined as

S (GLew. ) o

Contrast: A feature which measures the variance in
grey scale levels across the image, defined as

>3-

i=1 j=I

jfGLem(, j)) @)

Correlation: Correlation that brings away how
correlated a reference pixel to its neighbour over an
image, defined as
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(3)
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Homogeneity: A feature which measures the closeness
of grey levels across the image, defined as

b GLCMZ])
4
2% g Y

Entropy: A feature which measures the randomness of
grey level distribution is the entropy, defined as

-3 S (GLeM(i, j))log(GLCM . j)) (5)

i=1 j=I

3.3 Classification

The probabilistic neural network is well suited
for an optimal binary classifier, which classifies the
skin lesions as cancerous or normal. PNN is a feed
forward neural network, which was copied from the
Bayesian network and a statistical algorithm called
kernel fisher Discriminant study. The cancerous region
is separated from the healthy skin by the method of
feature extraction. From the feature extraction neural
network learns skin and lesion pixel values. The
features, the pre-processing images are extracted and
based on the features the images are classified as
cancerous or non-cancerous using neural network
classifier. The proposed system defines an effective

way to detect the skin lesion more accurately and
faster by segmenting the lesions images or different
scales. Moreover, it has got good accuracy and higher
levels of quality. As the proposed system involves
neural network, it achieves higher accuracy.

3.4 Segmentation

Segmentation refers to the partitioning of an
image into displace regions that are homogeneous with
respect to a select property such as luminance, color,
texture. After the classification, the segmentation is
done by using morphological filter. Morphological
filters were used to decrease the number of objects in
the input image.

Morphological dilation operator is practical to fill
up holes and smooth the border. It is a progression of
expands binary, mask image is prolonged is controlled
by a structuring component which is a disc with a
radius of 5 pixels in the morphological dilation. For
each adjacent region in the first segmentation, count
the amount of pixels in the region. The contiguous
region with large number of pixels is assumed to
correspond to lesion class and all the other regions are
transformed into normal class. This gives the final
lesion segmentation.

4. EXPERIMENTAL RESULTS

The aim of this experiment is to measure specificity,
sensitivity and accuracy of morphological filter after the
algorithms classify all pixels as belonging to the normal skin
class or lesion class. A sample test image is given as input to
the proposed system and the features are extracted by
GLCM. The skin lesion affected region is segmented by
morphological filter and finally the type of skin lesion is
displayed and is shown in Fig. 3.
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Fig-3: Skin Lesion Detection
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If anormal skin is given as the input to the proposed system,
the extracted feature doesn’t match with the skin cancer
Image. So the result is displayed normal and it is shown in
Fig. 4.
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Fig-4: Skin Lesion under normal condition

The proposed work compares the detected skin lesion using
morphological filter with other segmentation algorithms.
The three steps involved in the process are to generate a
segmented result. The first step is feature extraction to
extract the features and the second step is to classify the
images as skin or lesion. Finally the segmentation results are
achieved in third step. The morphological filter is
implemented in MATLAB version 2013a on a computer. The
images used for this algorithm have been taken from the
DermQuest database.

4.1 DermQuest Database

A set of 50 images are taken from the DermQuest
database. The goal of DermQuest is to provide reputable and
reliable information and resource for dermatologists and
residents in dermatology. The digital images are collected
from by the doctors working in a hospital and some of the
bench mark images are together from the internet. The
images are classified into normal and lesion by neural
network.

4.2 Performance Metrics

There are several conditions that are commonly used
along with the explanation of Specificity, Sensitivity and
Accuracy. They are True Negative (TN), True Positive (TP),
False Positive (FP) and False Negative (FN). Sensitivity,

Here
TP =True positive i.e. the number of true positive pixel

TN = True Negative i.e. the number of true negative
pixels

FN = False Negative i.e. the number of false negative
pixels

FP = False Positive i.e. the number of false positive
pixels.

Table-1: Segmentation Sensitivity, Specificity and
Accuracy Results for all Lesion Photographs

Segmentation Sensitivity Specificity Accuracy
algorithm

L-SRM[15] 89.4% 92.7% 92.3%
Otsu-R[16] 87.3% 85.4% 84.9%
Otsu-RGB[17] 93.6% 80.3% 80.2%
Otsu-PCA[18] 79.6% 99.6% 98.1%
TDLS[19] 91.2% 99.0% 98.3%
Morphological filter | 100% 66.6% 90%

Table 1 shows the standard sensitivity, specificity
and accuracy for whole set of images on dissimilar
segmentation algorithm. The first algorithm (L-SRM) is
considered for dermatological images, on the other
hand can be applied to lesion photographs as well.
Otsu-R finds the Otsu-RGB uses all three RGB color
channels and finds Otsu threshold with the red color
channel. The next method Otsu-RGB uses all three RGB
color channels and finds Otsu thresholds for all
channels. Otsu-RGB algorithm has better sensitivity.
The Otsu-PCA results in high specificity. The TDLS
algorithm has better Accuracy.

Specificity and Accuracy are described in conditions of TN, 120.00%
TP, FN and FP. 100.00%
TP 80.00% " L-SRM
Sensitivity = m (6) 60.00% B Otsu-R
40.00% 1 Otsu-RGB
TN
TP+ TN Sensitivity Specificity Accuracy
Accuracy = (8)
TP+ FN +TN + FP
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Chart-1: Comparison of different segmentation
algorithms.

Table 1 infer that morphological filter is capable to
achieve well in all five metrics. The above Fig.5 shows
the graph that compares various segmentation
algorithms on the basis of result of sensitivity.
Morphological filter shows the highest result.

5. CONCLUSION

This paper presented various skin classifiers for detecting
the skin cancer. Methods for the early detection of melanoma
have been proposed. Morphological filter along with neural
network is used for the segmentation and classification of
skin lesions. Detection skin cancer precisely by texture based
segmentation is worn. In the proposed system, segmentation
and categorization of skin lesion as cancerous or normal
based on the texture features. This method provides an idea
about how much the disease have been infected in the pre-
screening time. So it helps the dermatologists to start the
suitable checkups and treatments at the first. It will develop
the efficiency of early detection of skin cancer. This method
can be used between general populations as it uses images of
skin lesion captured by digital camera.
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