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ABSTRACT

Melanoma is a serious type of skin cancer. It Stiar
skin cells called melanocytes. There are 3 maied
of skin cancer, Melanoma, Basal and Squamous
carcinoma. Melanomas more likely to spread 1
other parts of the body. Early detection of maligr
melanoma in derma@spy images is very importa
and critical, since its detection in the early stagn
be helpful to cure it. Computer Aided Diagnc
systems can be veryelpful to facilitate the earl
detection of cancers for dermatologists. Im
processing is a commonly used method for
cancer detection from the appearance of affected
on the skin. In this work, a computerised methos
been developed to makeeusf Neural Networks i
the field of medical image processing. The ultin
aim of this paper is to implement c-effective
emergency support systents; process the medic
images. It is more advantageous to patients.
dermoscopy image of suspect adeskin cancer i
taken and it goes under various -processing
technique for noise removal and image enhancer
Then the image is undergone to segmentation t
Thresholding method. Some features of image hay
be extracted using ABCD rules. In t work,
Asymmetry index and Geometric features
extracted from the segmented image. These fee
are given as the input to classifier. Artificial iNal
Network (ANN) with feed forward architecture
used for classification purpose. It classifies given
image into cancerous or h@ancerous. The propos
algorithm has been tested on the ISIC (Internati
Skin Imaging Collaboration) 2017 training and f
datasets. The ground truth data of each imac
available as well, so performance of this k can
evaluate quantitatively.
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l. INTRODUCTION

Skin cancers can be classified into melanoma
nonmelanoma. Melanoma is a malignancy of
cells which gives the skin its cwr (melanocytes)
and it can invade nearby tissues. Moreover, itats
through the whole human body and it might caus
patient death and namelanoma which is rare
spread to other parts of the human body. Malig
melanoma is the most aggressive of human skin
cancers and its incidence has been rapidly inarg:
[1] [2] [3] [4]. Nevertheless, it is also the mc
treatable type of skin cancer if detected or diagad
at an early stage [5]. The diagnosis of melanonr
early stage is a challengirand fundamental task fi
dermatologists since some other skin lesions
have similar physical characteristics. Dercopy is
considered as the widely common technique use
perform an invivo observation of pigmented sk
lesions [6]. In early detectitof malignant melanom.
dermoscopic images have great potential, but
interpretation is time consuming and subjectivesre
for trained dermatologists. Therefore, the neec
build a system which can assist dermatologistset
right decision for tkir diagnosis has become wv¢
important.

Image processing is one of the widely used met
for skin cancer detection. Dermoscopy could k
non4invasive examination technique supported

cause of incident light beam and oil immers
technique to form @ential the visual investigation

surface structures of the skin. The detection
melanoma using dermoscopy is higher than indivi
observation basedetection 3], but its diagnostic
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accuracy depends on the factor of training
dermatologist.

The dagnosis of melanoma from melanocytic nev
not clear and easy to identify, especially in tiaglye
stage. Thus, automatic diagnosis tool is more e
and essential part of physicians. Even when
dermoscopy for diagnosis is done with the ex
dermatologists, the accuracy of melanoma diagr
is not more than 75-84%4]. The computer aide
diagnostics is more useful to increase the diagt
accuracy as well as the speed [5].

The computer is not more inventive than human
probably it may be db to extract some informatio
like colour variation, asymmetry, texture featul
more accurately that may not be readily observe
naked human eyes5] There have been ma
proposed systems and algorithms such as even-
point checklist, ABCD ruleand the Menziemethod
[2, 3 to improve the diagnostics of the melanc
skin cancer.

The key steps in a computaided diagnosis ¢
melanoma skin cancer are image acquisition of &
lesion, segmentation of the skin lesion from ¢
region, extraction ofjeometric features of the lesi
blob and feature classification. Segmentation
border detection is the course of action of sepayi
the skin lesion of melanoma from the circumferdr
skin to form the area of interest. Feature extoacis
done to ®&tract the geometric features which -
accountable  for increasing the  accure
corresponding to those viglly detected b
dermatologists, that meticulously characterizes
melanoma lesion.

The feature extraction methodology of m:
computerised melanomaetection systems has be
largely depending on the conventional clini
diagnostic algorithm of ABCDule of dermoscop
due to its effectiveness andsimplicity of
implementation [}. The effectiveness of methodolo
stems from the fact that it incorptea the classi
features of a melanoma lesion such as asymmn
border irregularity, colour and diameter
differential structures), where surveyable meas
can be computed.

Dermoscopy is a diagnostic technique that is 1
worldwide in the recognitio and interpretation ¢
copious skin lesions [4]. Other than dermoscop

computerised melanoma detection using Atrtifi
Neural Network classification has been adapted kv
is efficient than the conventional one and Melan«
detection using ArtificialNeural Network is a mor
effective method compared to ott

. M ethodology

The following steps are implemented for classifma
of skin cancer.

» Image Acquisition

» Pre-processing

» Segmentation

» Feature Extraction

» Classification

The first step is the captuiimage the skin lesion
image is acquired from the IC 2018 database
through MATLAB. The second step is image -
processing, the prprocessing technique can
applied to eliminate the irrelevant data contamghie
image. The skin lesion regions sucl label, marks,
oils, hairs are removed from the original imageng:
median filter techniques. The third step is im
segmentation: the goal of image segmentation
make simpler change the representation of an ir
into something that is more mearful and easier to
analyze. The next step is image enhancemen
improve the quality of the image so that
consequential image is better than the originalgen
In this step, the required region is segmentedaod
detected the edge of the skin ln. The fourth step is
feature extraction and the final step is clasdifcaof
the skin lesion image.

=
\ 4
- \a

Fig. 1System Block Diagra image

A. Pre-processing

In this work, few previous processing techniques
needed. Prior to segmentation, images are pre-
processed in order to minimize undesirable feat
that could affect the performance of the algori
such as reflections, presence of the hair andur
differences between images. The image is
normalized to a unique size and shafThis
normalization allows for the comparison of the ogt
features such as positions and sizes between atif
images.
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B. Skin Lesion Segmentation

Image segmentation is an essential process for
image analysis subsequent tasks. Segmeni
divides animage into its constituent regions
objects. The goal of segmentation is to make sin
or change the representation of an image
something that is more meaningful and easie
analyse.

Image segmentation is the course of action
segregating anmage into multiple parts, which

used to identify objects or other relevant inforioa
in digital images. Background subtraction, alsown:
as blob detection, is an emerging technique in
fields of image processing wherein an imag
foreground is extracted for further processin
Typically, an image’s regions of interest are otgen
its foreground. Segmentation methods can

classified as thresholding, region based, Edged
and clustering. In this workthresholding is use
because of theomnputationally inexpensive and f:
and simple to implement.

C. Post-processing

Once binary image of skin lesion has been obtal

the image then needs to be post processed in tr

resolve any problems there may be as follc

» To prevent edges which adark in many of th
images, from remaining as part of the lesion m

» To reduce any effects of disturbing artifacts as
as possible;

» To set soft edges, to ensure there are not too |
recesses or projections and that there is ce
convexity in the resulting mask

These problems can be reduces by u
morphological operation such as opening, closirg
filling process.

D. Feature Extraction

The foremost features of the Melanoma Skin Le
are its Asymmetric Index, Border features, (ur and
Diameter. Hence, this system is proposed to ex
the (9) Geometric Features, (1) Asymmetry Index
(1) diameter of the segmented skin lesion. Ti
features are adopted from the segmented ir
containing only skin lesion, the image blob of gk
lesion is analyzed to exct the 11 featur.

Asymmetry Features: Major and Minor Asymme
Indices:
Geometric Features:

1. Area (A): Number of pixels of the lesic

2. Perimeter (P): Number of pixels along the
detected boundary

3. Greatest Diameter (QC The length of the lin
which connects the two farthe

4. Shortest Diameter (SD): The length of the |
connecting the two closest boundary points
passes across the lesion cent

5. Circularity Index (CRC): It explains the shg

uniformity.

Irregularity Index A (IrA)

Irregularity Index B (IrB)

Irregularity Index C (IrC’

Irregularity Index D (IrD)

Diameter:Diameter in pixel

© 00N

E. Classification

The main issue of the classification task is toidwng
over fitting caused by the sill number of images of
skin lesion in most dermatology datasets. In otde
solve this problem, the objective of the propo
model is to firstly extract features from imagesl
secondly load thosextracted representations @n
ANN network to classify.

II1.  Performance Evaluation Parameter

The most common performance measures con

the model's ability to discern one class versus

others. The class of interest is known as the ipes
class, while all others are known as negative.

relationship betwen positive class and negative cl
predictions can be depicted as ax 2 confusion
matrix that tabulates whether predictions fall iotee
of four categories:

> True positives (P): These refer to the positi
tuples that were correctly lalled by the
classifier. It is assumed that TP is the numbe
true positives.

» True negatives (TN): These are the negative tt
that were correctly labed by the classifier. It i
assumed that TN is the number of true nega

> False positive (FP): These are thegative tuples
that were incorrectly lalled as positive. It is
assumed that FP is the number of false posi

> False negative (FN): These are the positive tL
that were mislab&dd as negative. It is assum
that FN is the number of false negativ

Accuracy can be calculated by using trquation:

Number of correct predictions

Accuracy = (2)

Total number of predictions
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B TP + TN
" TP+ TN + FP + FN

As indicated in Equation (1accuracy only measur
the number of correct predictions of the classiéird
ignores the number of incorrect predictic

Sensitivity, also known asecall, is computed as tt
fraction of true positive that are correctly identifie

()

Sensitivily =
TP+FN

Precision, which is computed as the fraction
retrieved instances that are relevant.

Precision=

TP+ FP

Specificity, computed as the fraction of true negati
that are correctly identified.

TN
Specificity =
. y TN + FP

IV. Test And Results

A. Results of Segmentation Process

There are three main phasesimely pr-processing,
segmentation and poptecessing in segmentati
part. The input of the system is dermoscopic imaf

skin lesion as shown in Fig. After resizing the inpL
image, this image will convert to tlgeay scal image
in order to get grater separability between théte
and background healthy skin. The resuligray scale
image has been displayed. Most of the dermosc
images have some artifacts such as oil, bubble

noise etc. these artifacts are remd by applying
median filter on grayscale image. After this, tt
Otsu’s thresholding method has been applied or
gray scale intensity image. This gives the des
segmented image.

After these steps morphological operations are ts
enhance the se@nted image. In this research wc
morphological opening, dilation, erosion and clgs
operations are used. A morphological closing of
mask is perfaned using a disk of radius 500 pix
followed by a dilation using a disk of radius 4Qeds.
Theseoperations smooth the border of the mask.
experimental results for this post-pessing phase a
shown in Fig. 3.

Original Image Resize Image

® & o

Median Filter Image Binary Image

e O3

Fig.2. Testingesult of pr-processing and
segmentatic

Gray Image

BW Open Image Border clear image Fill Holes Image

BWclose Image2 Seg Image Final Image

DDG

Fig.3. Testingesult of segmented image after dilat
and erosio

B. Results of Classification

The first stage of the system is to select skimte
images.This can click original image menu item frc
main window GUI of the proposed syst:

After loading the input image, it is needed to segt
the lesion image by using tsu's Thresholding
Technique. The segmented image obtained
Otsu's thresholding has the advantages of sn
storage space, fast processing speed and ec
manipulation, compared with gralevel image which
usually contains 256 levels.

In featureextraction, the standard features suct
Asymmetry Index, Area, Perimeter, Major A
Length, Minor Axis length, Circularity Inde:
Irregularity Index and diameter i extracted from the
segmeted test image as shown in 6. These
standard features areery useful to classify th
melanoma skin cancer more accurat

After extracting the features, these features aren
as input to the classdr. The classifier product
whether the image is Melanoma or not. For
Melanoma condition, the classifieutput is 1 and for
normal skin (not melanoma) the output is O.
pressing the classify button, the classificatioocpss
is performed and the rel is displayed as shown
Fig. 7 and 8.
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4 Figure 1

Upload Image

I Per’\mgter | Area |

1| 2740071 3619

Features

Fig.7. Classification Results of Melano

4 Figure 1

| Perimeter Area | Perimeter | Area

1 748.8082 27876

Fig.8. Classification Results of N-Melanoma

C. Performance Evaluation

To evaluatgoerformance in this system, 4unknown
images from a test data set are tested. The agcaf:i
skin lesion classificatiosystem is calculated. Tak
1 describes the performance of the proposed sy

TABLE | Performance of The Proposed System

Pre Spe
_ cis cific
| on ity
Tes
t 92.£ | 94.7 | 90 | 90.4
1 ing 1812 19| 1 % % % | 7%
Fig.6. Extracted Features from Testing I Set
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V. Conclusions

In this work, the system for melanoma skin car
detection system is developed by using MATL/
Image segmentation is the firsiep in early detectic
of melanoma skin cancer. To analyze skin lesiar
is necessary to accurately locate and isolate
lesions. In this thesis work, the Otsu’s methodhis
oldest and simplest one. It has shown the

segmentation results amonthe three method
Feature extraction is considered as the most ak
state—of-theart skin cancer screening system. In
thesis, the feature extraction is béisen ABCL-rule
of dermatoscopyAlgorithms for extracting feature
have been disused. Althe features have be
calculated based on Otsu’s segmentation me
Using the Neural Network classifier, melanoma ¢
cancer diagnosis with a training accuracy of 1(
and testing accuracy of 93% is achie\
Computational time is around 14 secondr each
lesion classification. For illustration, a grapHhicaer
interface has developed in order to facilitate

diagnostic task for the dermatologist--
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