International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 15,2025
https://theaspd.com/index.php

Automated Detection Of Breast Cancer From Mammography
Images

Dr. F Rahman!, Sarvaree Bano?,Harish Kumar’®

'Assistant Professor, Department of CS & IT, Kalinga University, Raipur,
India.ku.frahman@kalingauniversity.ac.in,0009-0007-7167-188X

?Assistant Professor, Department of Chemistry, Kalinga University, Raipur, India.

JAssistant Professor, New Delhi Institute of Management, New Delhi, India.,harish.kumar@ndimdelhi.org,
https://orcid.org/0009-0006-8553-4096

Abstract

Breast cancer stands as the most prevalent cancer among women and ranks as the second leading cause of
cancerrelated deaths in this group. Currently, we lack effective methods for both preventing and curing
breast cancer, largely because its exact causes remain unclear. However, early detection plays a vital role in
diagnosing and managing the disease, significantly improving the chances of a full recovery. Mammography
has emerged as the most reliable tool for spotting breast cancer in its earliest stages, and it remains the go-to
method for screening and diagnosing this condition. Additionally, this technique can help identify other
issues and may indicate whether a tumor is normal, benign, or malignant. This thesis aims to clarify how to
extract features from mammogram images to pinpoint areas daffected by cancer, which is a critical step in
the detection and wverification process. Various algorithms were employed to locate cancerous regions within
the mammogram images, directly processing the original grayscale images through a series of image processing
techniques. The first step in this identification process is image segmentation, which involves distinguishing
the foreground areas of the image from the background.
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INTRODUCTION

Mammography is a powerful tool that can spot abnormalities that might look like cancer but are
actually normal, which we refer to as false positives. Cancer is a growth that is malignant and
should not be thought of as a disease that can be transferred, but a collection of over a hundred
problems that leads to a collection of cells to become unusual and separate without control and
invade other tissues [1]. The cells may spread to other parts of the body via the bloodstream or
lymph system. The body consists of many types of cells that are basic units of life and these cells
grow and segregate in a regulated way to maintain the healthy body. When cells get old or
damaged, they die and are replaced by new cells in an altered way; this process is referred to as
apoptosis. But sometimes this personalized process goes wrong. The genetic material (DNA) of a
cell controls the normal cell growth and cell division [9]. On the off chance that DNA get
damaged or altered, forming changes, cells can't be killed and cells keep on dividing when the
body don't require them, these extra cells structure a mass of tissue which is referred to as tumor.
These tumors are of various kinds such as; there is a considerate tumor, and there is a dangerous
tumor [3]. Considerate tumors are not cancerous, they do not spread to various parts of the body
but dangerous tumors are cancerous, cells of these tumors can metastasize to various parts of the
body. Most of the effects of cancer are not caused by the direct effect of an irreplaceable organ
by an encroaching harmful tumor. It is merely due to contamination with microscopic life forms,
diseases, and tumors - microbes that would normally be destroyed by the immune system([2].

BACKGROUND OF THE STUDY
The toxic body is generally seriously resistant by virtue of basic by the cancerous growth measure
and primarily because of the adverse, toxic effects of normal therapy - chemotherapy, surgery,

969


mailto:ku.frahman@kalingauniversity.ac.in

International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 15,2025
https://theaspd.com/index.php

and radiation. Grave state of health or emaciation may affect as much as 90% accounting by
whole development disease patients and account for half of all cancerous death [4]. It can
sufficiently traverse the whole human body's power spends and it can depart in the form of the
desperate state of cell functions called cachexia. Remember the cells are in the favor of glucose
as the primary source of energy instead of oxygen. Therefore, the protein-calorie deficiency of
healthy food is commonly associated with frail children in developing nations. It is not
spectacular among hospitalized in-patients, on the whole, inducing typically insufficiency,
indifference, increases in mortality and decreased insusceptibility, and ineffectual treatment
response [10].
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Figure 1: Types of cancer genes

Detecting breastrelated problems early is crucial. Thanks to improvements in imaging
technology, we've seen a significant increase in the successful detection of breast cancer cases. In
this light, mammography is essential for identifying lesions at their earliest stages, which can lead
to better outcomes [5]. During fetal development, a depression formed by the epidermis creates
what we call a mammary pit, where the mammary glands will eventually grow. These glands
usually develop on both the left and right sides of the upper front part of the torso. While both
men and women have breasts, the mammary glands are typically more pronounced in females,
except in certain situations involving hormonal imbalances [6]. The nipple, a small cone-shaped
structure, is surrounded by a circular area of pigmented skin known as the areola, which has
large sebaceous glands that are often not visible to the naked eye. The base of the female breast
is roughly circular, stretching from the second rib above to the sixth rib below. Medially, it
borders the lateral edge of the sternum, while laterally, it extends to the mid-axillary line [11].

MATERIALS AND METHODS

Digital image analysis is all about using computer algorithms to pull valuable information from
digital images. This technique finds its way into various fields, such as restoring images in
observational astronomy, guiding missiles in defense, detecting and tracking small targets for
security, monitoring deforestation through remote sensing, and even diagnosing breast cancer
from microscopic images in the medical field—this last application is the focus of this thesis.
There are numerous techniques involved in digital image analysis, but most aim to extract
quantitative data from images [7].
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Decision Decision

Figure 2: Proposed Methodology

For instance, when it comes to breast cancer diagnosis, relevant quantitative information might
include the size and distribution of irregular cells or the ratio of cells that test positive for a
specific diagnostic biomarker compared to all cells, both positive and negative.
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Figure 3: FS flow

In addition, screening approaches include mammography and other imaging techniques.
Screening can identify cancer in its initial stages. Due to its simplicity, modesty and quickness,
mammography is assigned the most effective approach to early breast cancer detection. Breast
cancer identification in mammography starts with the identification of deviations from the
standard, for instance, masses and calcifications. Furthermore, many modest signs may also be
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identified. Breast cancer is a fundamental disease that affects a wide number of women all over
the world. Detection of this cancer at its initial phases assists in saving lives. Additionally, it has
been reported that mammography has been referred to as the most popular and less demanding
method of cancer detection in its initial stages. Radiologists can predict that a mammography
has a success rate of more than 90%.

RESULT AND DISCUSSION

Anyway, radiologists can lose sight of breast cancer. This false positive aftereffect could be
reduced by twofold review and reading of mammography images. Twofold review entails an
equivalent mammogram being dissected by two different radiologists at different times. Although
two-fold review has been found to increase the accuracy by correcting detection by 15%
compared to single review. Be that as it may, this is a costly and cumbersome procedure. This
cost can be reduced by using computer help determination (CAD) and computer aided detection
(CADe). That is computer structure can be applied in medical discovery. This determination has
some techniques and approaches, such as database, image preparation, machine learning and
data analysis.
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Figure 4: Comparison of proposed framework with state of art models

This paper introduces a fresh approach to preprocessing and isolating the infiltration and tumor
areas from digital mammograms[8]. It employs two techniques that utilize both iterative and non-
iterative algorithms based on Delaunay triangulation. The preprocessing stage focuses on
segmenting the image and enhancing it by adjusting the intensity of the pixels. The iterative
segmentation algorithm helps to outline the shape of the infiltration or tumor in the breast. The
proposed method leverages Voronoi properties to divide the image into similar regions, followed
by applying Delaunay triangulation [12].
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Figure 5: Accuracy and Loss of proposed framework

Breast tumour segmentation and analysis play a vital role for doctors when determining the stage
of cancer and planning further treatment [13]. Image segmentation is a key process in image
processing that aids in classifying images based on the features that are extracted[14]. Most
approaches to segmentation utilize similar algorithms to identify the region of interest[15].

CONCLUSION

Detecting breast cancer early is incredibly important because only localized cancer can be treated
and cured, unlike cancer that has spread. This thesis primarily focuses on enhancing the
detection of cancerous areas in mammogram images. To accomplish this, a new procedure has
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been developed and put into action. This work introduces an innovative method for extending
images to automate the detection of cancer cells using image processing techniques. The
proposed methodology is applied to the entire image to improve the diagnosis of breast cancer
cells. By utilizing various algorithms for both preprocessing and post-processing, we aim to
achieve early detection of breast cancer with enhanced image clarity for analysis. A thresholding
technique is employed to create a segmented image. To distinguish background pixels from
foreground pixels, an improved binarization and thinning algorithm is applied as a preprocessing
step, resulting in a clearer view of the image. These clear viewpoints are invaluable for post-
processing tasks, such as calculating distances between points to gather data on the growth of
cancer cells compared to normal cells.
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