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Abstract: Image processing is an essential field applied in a lot of applications, as
medical imaging, astronomy, video, image compression and transmission, and so on. In
this paper was proceeded grayscale image converted from RGB (red, green, blue)
system. Mathematical morphology in image processing is applied on binary images so
that is very important to chosen the adequate binary threshold. Both, mean and standard
deviation can determine the optimum binary threshold. The
mathematical morphology and optimum binary threshold can be used with success in

order to study skin lesion.
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1.INTRODUCTION

Skin lesion can growth uncontrolled often developing
the melanomas. A lot of people risk to get skin
cancer if they do not control in time the skin lesions.

Morphology is a mathematic theory where size and
shape of object play an important role. Based on set
theory the images can be processed. An important
variable of the morphological operators

is the structuring element, it can have the different
shape as diamond, disk, line, octagon, rectangle,
square, cube, cuboid, sphere or arbitrary. With the
structuring element the binary images were dilated
and eroded and the area was computed.

Previously of applying of mathematic morphology
the image must be binaries. In this study was chosen
the local thresholding that used the mean and
deviation standard.
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THEORETICAL BACKGROUND

2.1 Local thresholding

Local thresholds can be determined by mean and
standard deviation.

The algorithm is shown hereunder.
l. Computing mean y;

1
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Il.  Computing standard deviation o ;
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Ill.  Computing threshold T;
T=ku+k,o (3)
where ki and k; depend by type of image.

2.2 Mathematical morphology

Mathematical morphology is a tool for extracting
components from binary image, it is useful in the
representation and description of shapes and
contours.

Binary dilation

The binary dilation combines tow element, a binary
image and a strel. The dilation is defined as:

A®b={r|r=a+b foracAbeB} ()
This operation is commutative, thus
A®@b=b® A, were b is a structuring element and
A is original image.
In terms of union operation the dilation can be
rewrite as:

A@szTbl(A)z{rlTr(B)m Az} (5)

Binary erosion

As the dilation the binary erosion is a
morphological operation that is defined as:

A®b={r|r=a+b vbeB} (6)
as a set, the operation can be rewrite:

A@b:blﬂT_bl(A)={r|Tr (b)cs Al @

Binary dilation closing

The closing operation for a binary image is given by
a structuring element b, it is the erosion of the
dilation of that set.

Aeb=(A®b)Gb @)
DESCRIPTION OF THE SOLUTION

The solution was implemented in Matlab R2018 and
the result is shown for each step.

Step 1.Reading of the RGB images

Figure 1. Original image

Step 2.Convert the image from RGB into grayscale
I=imread('l.jpg");
J=rgb2gray (I) ;

Figure 2. Grayscale image

Step 3. Binary images using the mean and standard
deviation

I=imread('l.jpg");

J=rgb2gray (I);

subplot (1,2,1);imshow (J),
title('Original image);
media=mean?2 (J) ;

devstd=std2 (J) ;

k1=1;

k2=1;
level=(kl*media+k2*devstd) /256;

BW = im2bw (J, level) ;

subplot (1,2,2);imshow (BW), title('
Binary images’);


https://en.wikipedia.org/wiki/Binary_image
https://en.wikipedia.org/wiki/Structuring_element
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Figure 3. Binary image

Step 4. Closing image with disk structuring element
Image = imread('l.png');

se = strel('disk',10);

J = imclose (Image, se);

figure, imshow (J);

Figure 4. Closing image with disk structuring
element

Step 5. Closing image with disk structuring element

Image = imread('l.png');
se = strel('disk',10);
J = imclose (Image, se);

figure, imshow (J);

Closing image with square structuring element
Image = imread('l.png');

se = strel ('square',10);

J imclose (Image, se) ;

figure, imshow (J);

CONCLUSIONS AND FUTURE DEVELOPMENT

The mathematic morphology can be wuse in
segmentation and analyses of skin lesion. With

closing operation can be computed correct the area of
the mole in order to monitories of the skin lesion.
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