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Abstract - Melanoma is a most dangerous form of skin
cancer that develops from the pigment producing cells
known as melanocytes. Most of the melanoma cells
continuously produce melanin. Melanoma skin cancers
are also known as malignant melanoma. Recent studies
show that the death rates of melanoma patients depend
on the various stages of cancer, so early detection and
treatment of melanoma implicate higher chances of
cure. Now most of the existing skin lesion analysis
systems use ABCD parameters for feature extraction.
But these methods have lot of drawbacks. In this paper,
anearlier melanoma detection algorithm is proposed
using colour correlogram.The highlight of colour
correlogram is that, itgives spatial information. The
experimental results show that colour correlogram gives
better results with an accuracy of 91.5%.
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I INTRODUCTION

Nowadays melanoma skin cancer has been
increasingly identified as the major cause of deaths. It
is a condition or a disorder that develops from the
melanocytes, which produce a pigment known as
melanin. So melanoma regions appear as black or
brown in colour. But some of them don’t produce
melanin; they appear as pink, tan or white colour.
Compared to all other skin cancers like Basal Cell
Carcinoma (BCC) and Squamous Cell Carcinomas
(SCC), the malignant melanomas are the most
dangerous form. Since it can easily affect the other
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parts of the body. Normally this malignant melanoma
begins on the skin surface where it is easy to see and
treat. Then it grows deep in to the skin and
reaches at the blood vessels. Finally, it will spread to
other parts of the body and affect various organs.

Melanoma skin cancers have different stages
which are Stage 0, Stage I, Stage II, and Stage III[1].
In Stage 0, tumours will not penetrate below the
surface of skin. In Stage I, tumours invade the skin
but are unulcerated and grow at a slow mitotic rate.
Stage II is considered as intermediate melanoma and
has different classifications. In Stage IIA, tumour is
1-2mm thick, in Stage IIB, it is 2-4mm thick and in
Stage IIC,the thickness is above 4 mm. Stage III is
the most advanced stage of melanoma which affects
various organs and the treatment becomes difficult.
So early detection of melanoma is very essential. The
proposed system provides the possibility of early
detection of melanoma with better accuracy using
colour correlogram.

In the case of melanoma, the characteristics
are summarized by ‘ABCD’parameters [2]. To detect
melanoma skin cancer, most of the existing methods
extract the features like Asymmetry, Border, Colour
and Diameter. But the calculation process of these
features is complex and is not much efficient. From
these 5 parameters, colour variation is the most
powerful factor. Colour histogram is used as the
colour feature extraction technique in the existing
methods. In colour histogram, images are scanned in
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one pass and the number of pixels was calculated
corresponding to each intensity value. But it doesn’t
contain any spatial information. In this paper, colour
correlogram method is introduced to compute colour
correlation. Sometimes histogram of two images may
be same but the correlogram may not be same. The
colour correlogram gives information about the
spatial correlation of colour variation with distance.

II. PROPOSED METHOD

The main components of the proposed
system are image acquisition, hair detection and
removal, active contour based segmentation, feature
extraction using colour correlogram and Bayesian
classifier for classification. The block diagram for the
proposed system is shown in figure 1.
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Figure 1. Block diagram for the proposed system
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A. Image Acquisition

Image acquisition is the preliminary stage of
all image processing systems. The proper way of data
acquisition is very essential for an accurate final
result. In this skin lesion analysis system,
dermoscopes are used to obtain images. Dermoscope
is a battery powered hand held device with a high
quality magnifying lens wused for examining
pigmented lesion. This method is known as
dermoscopy or dermetoscopy [3]. Due to the
presence of optical system with several lenses, the
dermoscope has an ability to provide right
standardised zoom with autofocus. To improve the
picture quality, it has a unique twin light system with
6 polarised white LEDs.

The iPhone can also be used for capturing
image. But it can’t provide satisfactory results
because when the distance between the camera and
skin changes, the size of the captured lesion varies.
The environment light condition also affects the
quality of image, so dermoscopy is the best way to
achieve high quality image. Figure 2 shows a sample
image captured using dermoscope.

L

Figure 2. Dermoscopic image

B.  Pre-Processing

Pre-processing is the first step of any image
processing technique. Hair detection and removal of
dermoscopic image is focused here [4] - [7]. The
presence of hair obstructs the segmentation and
feature extraction. It may affect the classification
results also. So a proper method is needed to remove
hair from the dermoscopic images.

Here some morphological operations are
applied to the original input image. Then a hair mask
is created which is very helpful to find out the
position of hair. By using this, we can reconstruct the
original image. To reconstruct the original image, the
system scans for the nearest edge pixels in 8
directions, considering the current pixel inside the
region to be filled[8]. Now find out the maximum
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value of these 8 edge pixels and replace the hair
pixels with this maximum pixel value. Figure 3
shows a reconstructed dermoscopic image.

& }

Figure 3. Reconstructed image

C. Image Segmentation

Image segmentation is the process of separating
lesion region from the background [9]. This step is
very useful for proper feature extraction. In this paper
active contour based segmentation is applied to
obtain satisfactory results [10]. To perform active
contour based segmentation, a mask is needed to
specify the initial location of the active contour. So
first stage of image segmentation is the creation of
mask. The segmentation steps are shown in figure 4
and are detailed below.
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Figure 4: a. Dermoscopic image, b. Gray scale image c. filtering, d.
Thresholding, e. Mask for active contour, f. Active contour, g.
Final binary Mask, h. Segmented lesion

At first dermoscopic image is converted to
its corresponding gray scale image. After that the
image is filtered. To achieve this, a Gaussian LPF is
generated using the equations land 2. [11]

hy (n;, np) =e 7(n12+n2 ? yzﬁz 1)
h(n;, ny) = hg (0, 1)/ Y n1dn2 hg 2
where sigma is 0.5 and h is a 2D filter of size n;, n,

Then Otsu’s method is applied to the filtered
image to compute the global threshold value[12]. It
can perform clustering based image thresholding.
After thresholding image contains some black
corners. These black corners are replaced with white
pixels using disk shaped mask [13]. Now the edge of
the resultant image becomes irregular. To remove the
irregularities of the edges of the resultant image,
morphological operations are applied. Then a mask is
obtained to initialize the location of the active
contour and it is applied to the gray scale image. now
the image is segmented into foreground and
background region using active contour based
segmentation. This algorithm uses the Sparse-Field
level-set method for implementing active contour
evolution and it also stops the evolution of the active
contour when the maximum number of iterations (i.e.
400) has been reached or if the contour position in
the current iteration is the same as one of the
contourpositionsfromthemostrecentfive iterations.

After applying active contour, the resultant
binary image may contain some small object having
size less than 50 pixels. In order to remove such
small objects, area opening operations are applied.
Then morphological operations are performed and a
final binary mask is obtained which is applied to the
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reconstructed RGB image and the pigmented lesion is
separated from the background.

D. Feature Extraction

Feature extraction is a very important stage
because it has a direct influence on the classification
results. In this study, features of the segmented
lesions are computed by using colour correlogram
analysis.

a) Colour Correlogram

The term ‘Correlogram’ is originated from
spatial data analysis. The results of spatial data
analysis depend on the location of the object being
analysed. Colour correlogram vector indicates colour
correlation of neighbourhood pixels in the indexed
image. Here a user defined distance vector is present,
which indicates the different distances from which
the colour distribution is calculated. In colour
correlogram, feature vectors of each image database
are computed and values are stored as their colour
image [14]. Then the vector value of tested images is
calculated and compared with the feature vectors of
trained images. In this papercorrelogram with small
distance value is selected to reduce computational
cost.

The correlogram stores the index value of pairs
of colours (i, j) in a table, where i and j are two pixels
at a distance d and the d" entry shows the probability
of finding j from i. Let [D] denote a set of D fixed
distances {d1,....dD} Then the correlogram, y* cii (b
of the image I is defined for colour pair (ci,cj) at a
distance d is,
¥ cici (b= pterei Prpoer 7€ 9 ptp2id) 3)

The auto correlation is the spatial correlation between
two similar colours. Auto correlogram of image, I is
represented by

d d
o cicj (I) =Y ci,cj (I) (4)
E. Classification

Bayesian classifier is applied to achieve
efficient classification for large data sets. It is very
useful for statistical classification. The basic idea of a
Bayesian classifier is that it assumes any one feature
of a classifier is that it is not related to any of another
feature. Here the system classifies images into
melanoma, non-cancer and atypical on the basis of
extracted features. Working of Bayesian classifier is
based on Bayes’ theorem. According to Baye’s
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theorem, posterior probability is given by the
equation

p(x/c)p(c) (5)

Posterior probability,P(c/x) = o

where p(x) is predictor prior probability, p(c) is Class
prior probability and p(x/c) is a likelihood function.

111. RESULTS

In this proposed system, PH® dermoscopic
image database is used [15]. The database consists of
200 RGB colour images with a resolution of 768*560
pixels. In the experiment 75% of images are used for
training and 25% are used for testing purpose.
According to clinical diagnosis the database contains
40 melanomas, 82 atypical and 78 normal images.

The lesion region is segmented by using
active contour based segmentation and its colour
features are calculated by colour correlogram.Tables]
to3 show the confusion matrices of melanoma,
atypical and non-cancer respectively. From the 200
PH® dermoscopic image database, 40 images were
correctly identified as melanoma, 70 were identified
as atypical and 73 were identified as non-cancer by
using Bayesian classifier thus providing an excellent
accuracy 0f91.5%.

TABLE 1: CONFUSION MATRIX OF MELANOMA

TP N FP FN

Melanoma 40 143 2 15

Accuracy = 91.5%

TABLE 2: CONFUSION MATRIX OF ATYPICAL

TP N FP FN

Atypical 70 113 5 12

Accuracy = 91.5%

TABLE 3: CONFUSION MATRIX OF NON CANCER

TP ™ FP FN

Non 73 110 11 6
cancer

Accuracy =91.5%
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Iv. CONCLUSION

This paper presents a new method for
detecting melanoma skin cancer by analysing colour
variation using colour correlogram. The main
highlight of this proposed method is that there is no
need of analysing ABCD parameters which makes
the analysis much complex. By using colour
correlogram method, these problems can overcome
and thus it is most suitable for the efficient detection
of melanoma, atypical and normal moles in early
stages. The early detection of melanoma skin cancer
and atypical moles will help us to provide timely and
effective treatment.
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