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Abstract—Breast cancer is one of the leading causes of mortality between
women, with one in eight women diagnosed with the disease, but early detection
can reduce death rates. Therefore, continuous effort is being made to advance
more effective methods for the early and effective diagnosis of breast cancer with
high accuracy without human intervention. Classical attempts were manual, time-
consuming and ineffective in many situations. The purpose of this work is to de-
tect and locate the presence of malignant tissues in the breast using the morpho-
logical technique in mammogram images to diagnose breast cancer because mor-
phology is one of the most reliable methods for early detection of breast cancer.
The proposed algorithm is developed using watershed segmentation after the pre-
processing is completed by the median filter to eliminate any expected noise, and
contouring the tumor by morphological techniques to take the best diagnostic for
breast cancer in a mammogram image. Good results are obtained for the meas-
urements used like MSE, PSNR, SNR, entropy for the mammogram images.

Keywords—Breast cancer, Mammogram images, Morphological operation,
Watershed transforms, Image Processing.

1 Introduction

Cancer is a type of disease in which the cells are changed a propagate out of control.
Cancer cells mass called tumor, which is name “tumor” after a part of the body where
the tumor starts for the first time [1]. Breast cancer occurs when breast tissues change
and increase rapidly without control, forming a mass of additional tissues as shown in
Figure (1). These tumors can be either malignant or beginner [2]. The tumors in breast
tissues can be distinguished by their shapes, as the benign tumors are round or oval,
while malignant tumors are round and have a spiky outline that appears to be whiter
than surrounding tissue due to a presence of calcium deposits which is known as calci-
fication [3]. Breast cancer is the second the most hazardous cancer after lung cancer,
with more than 11,000 women die around the world each year due to this disease [4].
Most studies have demonstrated that ladies with a family ancestry of breast cancer,
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regardless of whether the family ancestry of the mother or the father, are more likely to
have the disease than men [5]. Primary prevention of this cancer is not possible because
the underlying reasons for the disease are still unclear. Accordingly, the early
identification of the disease is the basic method to promote diagnosis of breast cancer

[6].
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Fig. 1. Breast cancer

Three main methods of breast cancer screening are self-checking, clinical inspection,
and mammography image. Mammography, also known as a mammogram, is a specific
medical image using a low-dose X-ray system for breast screening and breast cancer
diagnosis and is currently one of the best available ways for primary recognition of
breast cancer [7, 8].

Image segmentation assumes a noteworthy role in a few handy applications, for ex-
ample, medicinal science. Image segmentation means dividing images with different
properties into regions that can be interpreted in a semantic manner so that the proper-
ties of each region can be defined and useful objects extracted [9, 10]. In this paper, the
image is segmented by relying on the concepts of watersheds transformation. Water-
shed is a powerful image segmentation tool to find regions that contain tumors in mam-
mogram images and then perform morphological processes to more precisely recognize
tumor boundaries and diagnose the tumor stage. The accuracy of the results derived
from the algorithm used which has been determined based on the measurement stand-
ards for image errors.

2 Related Work

To our best of knowledge, the study by Samir M. Badawi, et .al. (2017), the authors
mainly focused on The double threshold was used to divide the mammogram, adding
the boundary to the final image contour on the original image, which improved the
detection and analysis of breast cancer easily through mammogram images [7].
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In another study conducted by B. MONICA JENEFER and V. CYRILRAIJ (2014),
the authors focused primarily on enhancing the originality of the image to a higher and
more logical level by eliminating noise and improving image quality by using noise
removers with the EM algorithm respectively. The tumor region is then extracted by
the modified watershed segmentation algorithm to be classified using SVM [6]. An-
other study by Jaya Sharma and Sujit Sharma (2011) suggested the abstraction of wa-
tershed lines from the topography of the input image. A slight modification was made
to the method used to help reduce the number of areas obtained after fragmentation. A
standard mammography database was used in the proposed method [11]. Ranjit Singh,
et. al. (2009) They proposed a way to detect breast cancer by converting mammograms
to a binary image. Then use some techniques to find the granular measurement of the
tissue in the image without segmenting each and every object [4]. WenFeng et al. (2011)
Proposed a different image segmentation method combining fuzzy C-Means (FCM)
clustering technique and watershed algorithm. In this study yields a confirmed result in
fragmentation compared to the conventional watershed algorithm by brain spectra and
actual data [12]. In [13], the Authors established the prediction of diseases.

3 Morphological Image Process

It is a set of image processing strategies that bargain with the form of traits in an
image. Typically, the morphological operation of the image is used to eliminate defects
that are recognized during segmentation.

Mathematical morphology mainly depends on the relative order of the pixel, as well
as a set of theories used to process and analyze images. Structural elements (SE) repre-
sented in the form of matrices that are used in the mathematical morphological process.
SE is an image shape measurement feature that is used to perform different image pro-
cessing operations. The morphological processing dependent on these two basic oper-
ations “Dilation” and erosion” [14] [15]:

L In the morphological dilation, the object becomes larger or larger than its orig-
inal size and its growth relies on the essence and shape of the structural element (SE).
Morphological dilation process is used mainly to fill the gaps (missing pixels) in the
continuous object because it adds pixels to the object boundary affects the intensity
in this location and as a result blurring effect can be recognized.

II.  The morphological erosion process is inverse of the dilation process. Erosion
operation removes a layer of pixels from both the inner and outer boundaries of areas
of the image, resulting in the loss of the object to its size or shrinkage. The noisy
‘connection’ among the two objects can be also eliminate using the morphological
erosion.

II.  The open morphological process is an erosion after dilation, and the close mor-
phological method is performed by dilation after erosion.
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4 Watershed Transforms

The watershed is a methodology of alternative choice for image segmentation sup-
ported by the operation of mathematical morphology [12] [16][17]. Watersheds are one
of the classified regions that rely mostly on segmentation. This segmentation method-
ology is wanted to reveal F [1some of the annoying and multiple parts of the images.
The idea behind watersheds is directly taken from Earth science. When the terrain of
the image is processed, the area is thought to be filled with a landscape or a flooded
landscape by water. Watersheds can be the dividing lines for rain falling on the area.
Another way is to assume that the landscape is immersed in a lake, with holes at perfo-
rated in native minima. The operation is turned off when the water level reaches the
highest peak within the landscape. Therefore, the landscape is divided into areas or
dishes parted by dams. These areas are defined as basins known as watershed lines that
divide the input image into a group of areas [11].

Therefore, Watershed is considered a powerful means of segmentation because of
its many benefits as being uncomplicated and fast, fully dividing the image and ena-
bling complete detection of the boundaries of the objects in the image.

5 Proposed Work

Here, the authors explain the proposed algorithm utilized to diagnose breast cancer
in which ultrasound images were used with a gray level value. different images with
different stages of breast cancer examined by the algorithm and finally a diagnosis of
the disease.
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Short Paper—Using Morphological Operation and Watershed Techniques for Breast Cancer Detection
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Fig. 2. Flowchart of Proposed Work.

5.1 Input mammogram image

A mammogram is medical imaging that helps in the early identification of breast
cancer. The images size used in this paper 256 x 256 pixels. Figures (3), (4) and (5)
show samples of the images used to determine the tumor in the proposed method.

5.2  Image preprocessing

In pre-processing, the input image is improved first by removing the noise to get an
accurate result. The noise represents the unwanted area in the mammogram which is
condensed by the median filter. The median filter better than a mean filter to eliminate
the noise from the image without reducing the accuracy since it shows less sensitivity
than the mean filter.
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53 Watershed transform

It Calculates a frontal object that connects pixels from within each of the foreground
objects which is utilized for morphological operation open and close for reconstruction
and refining the image.

5.4  Segmentation

The principal objective of the segmentation is to clarify or improve the image illus-
tration to obtain a significant and more proper image in the analysis. In the mammogram
image, the backdrop objects can appear more luminous, so the preparation stage is nec-
essary to enhance image feature and generate segmentation results more precise. The
first step in Segmentation is to convert the image into a binary image and extract the
object into the image from the background using the threshold value (after many of the
trials we have chosen the threshold value is 0.70), which removes any object connected
to the border using the MATLAB imclearborder function, to finally settle of the object,
to make the segmented object appear natural.

The final process that is used to detect breast cancer is a morphological process
which uses the close process followed by an open process to extract the area that has a
tumor of the image, then identifies the tumor area in the breast image and detects the
stage of the tumor (If tumor is beginner, malignant, or normal).

5.5 Result and discussion

The proposed Approach gives a viable way to deal with breast cancer for the type of
medical images namely mammography. The final images determine the accuracy of the
algorithm applied in identifying areas containing tumors in the mammogram image,
which help doctors detect breast cancer easily. Two types of segmentation algorithm
used for identifying the tumor first by the watershed then followed the morphological
operation, to obtain more accurate and error-free results. About 35 mammography im-
ages are examined to identify the tumor correctly. Figures below show the result of
different Mammogram images with different stages of cancer, the performance of the
suggested process is assessed using a set of evaluation metrics such as MSE, Entropy.
PSNR, SNR which has shown good results. Table (1) illustrates some of the measure-
ment results obtained from testing the proposed algorithm on a number of images.
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Table 1. Measurements of different Mammogram images

= 7.05 0

- 5.75 0
-2.602 7.19 0.813
-3.63 6.163 0.8135
-11.58 6.503 0.247
-9.58 8.50 0.24

The use of accuracy and sensitivity measures were a criterion for assessing the per-
formance of the proposed approach and was calculated using the following equations:

Sensitivity = TP / (TP + FN) €]
Accuracy= (TP+TN)/N 2)

TN represents the number of real pros, false negatives FN, false positives FP, and N
is the total number of images. In the proposed algorithm 35 images were used to test
positive real images were obtained, 24 True Negative 9, False Positive 01 and False
Negative 00, and then:

Sensitivity (%) = TP / (TP + FN)
=24/ (24/0) =100%
Accuracy= (TP+TN)/N = (24+10)/35=97%

6 Conclusion

The image processing methods are utilized to identify breast cancer in mammogram
images using MATLAB, which needs careful processing to obtain an accurate diagno-
sis of the disease without error. The proposed approach with image enhancement by the
median filter for noise remove, the features of mammograms images have been ex-
tracted using Watershed Segmentation, and then extract tumor by Morphological oper-
ation (close and open operation). This proposed algorithm helps to know the stage of
the tumor from mammogram images in emergencies and provide a preliminary result
for the user and not to make a final decision on the existence of cancerous variations in
an image. The system showed better performance when compared to the current algo-
rithms and speed of implementation, so it is very useful for medical personnel in the
discovery of the tumor. The proposed approach similarly obtained breast tumor diag-
nosis in all medical image types and the results obtained are good for the measurements
used, for this reason, breast cancer has decreased due to better diagnostic facilities and
effective treatments.
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