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Abstract — Health is one of the most prominent concerns of
an individual due to the fact that good health is highly
comforting and allows the individual to achieve an effective
improvement in all walks of life. A lot of individuals have
become increasingly conscious towards their health and are
taking a lot of care of themselves as evident in the recent
years. The most debilitating of the diseases is cancer which
can have a lasting impact on the patient and can be physically
taxing to recover even after giving the prescribed treatment.
The only remedy for this is the timely detection of the breast
cancer which can lead to a better prognosis and
rehabilitation after the treatment. The use of ultrasound for
the purpose of detection and diagnosis has been one of the
most useful in terms of achieving a non-invasive
identification. But with the increase in the number of patients
and the lack of professionals in the medical field, there is a
need for introduction of computer vision approaches for the
purpose of detection of cancerous cells. For this purpose, an
effective evaluation of the previous researches on the topic of
breast cancer mammography image classification have been
surveyed to achieve our approach for the same which will
utilize the Convolutional Neural Networks and will be
detailed in the next article on this research.
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1. INTRODUCTION

One of the most often identified malignancies in women
is breast cancer. Breast cancer is the second-leading cause of
mortality in women worldwide, a fraction of all women
developing the disease at some point in their lives.
Regrettably, no one knows exactly what develops breast
cancer. Timely detection of breast cancer is necessary to
prevent breast cancer death. Nowadays, digital
mammograms is largely employed to diagnose breast cancer,
although the technology has its own set of drawbacks. Due to
adjacent thick tissues with refractive indices comparable to
breast cancers, it has a high probability of misinterpretation
and raises the danger of radioactive contamination to
victims. Breast early screening percentages have indeed been
greatly enhanced by the use of breast ultrasound imaging in
several prior studies linked to breast cancer classification. As
a preferable alternative to screening mammography,
radiographic imaging technologies have also been used for
the early breast cancer detection.

Furthermore, interpreting ultrasound imaging to
diagnose breast cancer depends on the radiologist's skill, as
he or she must analyze particulate noise and visual
complexity in the image obtained. Prior research suggests
that radiologists may use a computer-aided detection
approach with high responsiveness and selectivity as a
diagnostic tool and create improved clinical assessments.
This lowers the need for a breast cancer determination to be
made by an ultrasonography image analyzer. Alternative
techniques for identifying breast cancer utilizing
ultrasonography have been presented over the last few
generations, spanning from general filtering to complex
learning-based systems.

Examination of follow-up measurements, including the
study of progression of the disease, has long been a hot issue
in healthcare. The goal of a survival estimates based on
several parameters is to estimate the likelihood of a patient's
mortality at a specific moment in time. It is capable of
calculating a fully personalized survivability and probability
factor for each scenario. This is a critical feature that gives
physicians and hospital experts an indication of the patient's
chances of survival. The patient's survivability must be
assessed in order to select the best treatment approach and
technique. This is amongst the most important since it might
be the difference between life and death for a patient who is
depending on the sickness or ailment's management. The
assessment of the patient's survivability is predicated on an
accurate assessment of the client's current situation.

The large number of breast cancer cases that are being
encountered in the recent years can be attributed to the
current lifestyle choices and other problems. This increase in
the incidences of breast cancer can be easily prevented
through constant and regular checkups. The regular checkup
needs to be performed with punctuality and can be done
frequently to reduce the chances of a highly advanced stage
of cancer that will be difficult to recover or provide
successful treatment. Once a particular event is identified, the
doctors need to perform in-depth evaluation and try to find a
mitigating strategy that can be helpful and relieve the
symptoms and pain for the patient considerably.

The process of diagnosis and assessment has been
highly complicated and requires a medical professional such
as radiologist or a specialist to examine the medical images
or the reports. This process is highly problematic occurrence
as it takes a lot to time to analyze the reports and examine
the medical images to determine the presence of any
cancerous cells/ tissue. The manual process is tedious and
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requires a large amount of time to be completed. The manual
analysis could also be the victim of errors that is highly
possible as it is being performed manually. These are the
points that cannot be overlooked as the breast cancer can be
a highly debilitating and a painful experience for the people
suffering from it. Therefore, there is a need for an effective
mechanism for the purpose of automating the process of
breast cancer detection using medical images. For this
purpose, this survey paper evaluates the previous researches
for the purpose of achieving our approach which will be
elaborated in the upcoming editions of this research.

This literature survey paper segregates the section 2 for
the evaluation of the past work in the configuration of a
literature survey, and finally, section 3 provides the
conclusion and the future work.

II. RELATED WORKS

D. Zebari [1] states that cancer is one of the most
deadly diseases that affects living beings especially human
beings quite frequently across the earth. The cancer is a
highly problematic disease that has been effectively been
diagnosed across the world to reduce the fatalities and the
pain and suffering of the patients. The conventional
approaches for detection of breast cancer have been focused
on the mammography where the breast tissue images are
captured and manually examined by the medical
professionals to identify the presence of any cancerous cells
in the images. This is a problematic occurrence as it can lead
to a lot of errors that can be eliminated through the
implementation of the proposed methodology for the
automatic segmentation of the Pectoral Muscle to reduce
diagnostic errors.

Dong Wei [2] explains that the most commonly
diagnosed and frequently occurring type of cancer is the
breast cancer. The incidence of breast cancer is problematic
due to the fatality rates that are associated with the
incidences of cancer. The cancer can be managed effectively
by diagnosis of the cancer at an early stage. This detection
allows the patient as well as the doctor to identify the cancer
and then perform corrective measures to reduce patient pain
and suffering. This is the reason why the authors in this
publication have developed an effective approach to identify
and diagnose the breast cancer through the detection of chest
wall line. The segmentation leads to an effective and localized
adaptation.

Qiqige Wuniri [3] highlights the importance of
precisely and effectively handling the challenge of feature
selection. The current methods mostly ignore the dataset's
hybrid blend of deterministic and probabilistic properties, as
well as the outcomes' understandability. The authors of this
study offer a unique feature selection approach that uses a
kernel-based Bayesian classification to accommodate both

deterministic and probabilistic data with  good
interpretability. Furthermore, as the fitness function, such an
approach employs the most used statistic in the medical
sector for imbalanced datasets that is AUC. Furthermore, the
method can converge quickly thanks to the one-class F-
guidance score's

Yi Wang [4] illustrates how to use a novel 3D CNN
architecture for automatic cancer diagnosis in Automated
Breast Ultrasound to speed up the review process while
maintaining strong detection accuracy and minimal true
positive. Breast cancer incidence rates in women have been
continuously gaining in popularity, but they may be readily
lowered with prompt screening and the application of deep
learning technologies. For this assignment, the writers use
deep learning techniques. A novel threshold map is designed
for the proposed system to provide voxel level limit to
distinguish cancer voxels from healthy tissues areas,
resulting in reduced false negatives. Furthermore, a
substantially deep monitoring is used to improve sensitivity,
primarily through the appropriate use of multi-layer
discriminant features.

Haeyun Lee [5] states that for the supervised
classification of breast cancers in an ultrasound picture, a
novel approach comprising a multichannel awareness
module and multi-scale grid average pooling was developed.
The MSGRAP surpassed other approaches that are commonly
utilized now, according to the findings. This increase in
outcomes has been clearly demonstrated in this research
through evaluations. For the supervised classification of
breast cancers in ultrasound scans, the multichannel
awareness module with multi-scale grid average pooling
allows for the preservation of global and regional details. The
multichannel awareness module with average global pooling,
on the other hand, could only save global info. The ultrasonic
picture segmentation is not the only use for the suggested
channel attention module with multi-scale grid average
pooling. It may also be used with other networks for
semantic segmentation in a variety of situations.

Heather Whitney [6] The purpose of this novel study
was to completely describe and develop on their earlier
research, as well as to evaluate the effectiveness of human-
engineered radiomics and deep learning algorithms in
differentiating among harmless and cancerous tumours.
Human-engineered radiomic characteristics were employed
in the different classifiers, along with two types of transfer
learning: characteristics derived from pre - trained models
CNNs and features extracted after fine-tuning a CNN. Four
distinct related fusion classifications were also examined,
each generated by combining the three sets of retrieved
characteristics. The analysis of these categorization
performance measures in the setting of lesions in both non-
mass and mass enhancing variants is also unique in this
study. This paper has the benefit of collecting all photos at
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the same field strength, which eliminates field strength-
related variations in feature values. The use of year of
collection to choose training and testing data sets minimized
case selection bias.

Pei Liu [7] XGBoost's optimised survival analysis is
presented. It was used by the authors to forecast the
progression of breast cancer. In machine learning, the
suggested EXSA approach is founded on XGBoost, and in
survival analysis, the CPH framework. The authors employed
a more exact estimate of the proportional likelihood function
as a learning goal and created the related mathematical
equation for XGBoost, which greatly improved and
strengthened XGBoost's capacity to evaluate evaluation
metrics with many ties. The researcher’s analyzed risk scores
of illness advancement and derived risk categorization cut-
off values as well as continuous functions connecting risk
scores and disease progression factor in order to use the
predictive strategy in clinical practice. As a consequence, the
researchers were able to outperform their traditional
colleagues.

Bo Fu [8] introduces a study that employed analytics
and machine intelligence to estimate the likelihood of
metastatic disease in people with acute breast cancer. The
authors evaluated and cleansed clinical data gathered from a
Chinese university and hospital for breast cancer. The
proposed method resulted in a significant reduction in the
original number of attributes. The accuracy of the forecasting
model is not considerably affected when contrasting models
in between selecting features on the very same dataset. The
authors were able to achieve their goal of removing
unnecessary or useless variables thanks to the recommended
strategy and action plan. Precision medical therapy is being
developed with the use of machine learning to successfully
treat early-stage breast cancer patients and lower the chance
of relapse.

Chen Chen [9] declares that CEUS, or contrast-
enhanced ultrasonography, is now becoming extremely
important in radiologists' breast cancer detection. The
researchers look at the viability of using neural network
models to diagnose breast cancer using contrast-enhanced
ultrasonography information, and they create two awareness
components to efficiently incorporate radiologists' domain
knowledge on neural network models. The evaluations of the
attention module are also used by the researchers to
opportunity to strengthen in domain knowledge for diagnosis
of breast cancer. This leads to a significant increase in cancer
detection rates, allowing for a lot more precise and
automated application of the strategy, which can help
patients feel less stressed and discomfort.

Hang Song [10] Biomedical imaging approaches,
which do not use ionising radiation, have indeed been
established for breast cancer diagnosis based solely on the

fact that the electrostatic characteristics of breast tumour
tissues deviate from those of healthy tissue. The detection of
breast tumours in complete mastectomy dissected breast
cells was proven using a transportable IR-UWB-radar-based
breast cancer sensor and confocal scanning algorism. The
detector was shown to be capable of detecting numerous
cancers in thick breast tissue. Bright patches in the result
might be seen as one of the early-stage lesions. The technique
yielded reliable and pathologic diagnosis in regards of breast
cancer incidence location. The findings indicate that the
radar-based detector has the capacity to monitor early-stage
breast cancers with respect of breast cancer incidence
location.

Norihiro Aibe [11] explains how radiation to the
preserved breast following breast-conserving treatment
lowers the risk of subsequent and cancer-related mortality in
patients with patients with breast cancer, with a possible
good prognosis. For these circumstances, individuals with
patients with breast cancer are increasingly opting for post-
breast-conserving surgeries. The number of modalities
available for bombarding the preserved breast has grown as
a result of technological advancements in radiation treatment
and a deeper understanding of the clinic-pathological aspects
of breast cancer. For breast-conserving chemotherapy, many
radiation treatments are presently accessible. Advanced
procedures have resulted in increased in dosage distribution
systems, which can have a good influence on the patient
following the surgery.

Gamal G.N [12] Breast cancer is amongst the most
common health issues affecting women throughout the
world, according to the World Health Organization. Breast
cancer has become more common in recent years. Given the
lack of public health knowledge, this is an especially pressing
issue. Due to the white region lying inside the grey area,
doctors have trouble distinguishing between malignant or
benign cells in mammography pictures while reviewing
medical imaging, making a direct diagnosis of breast cancer
problematic. The suggested multi-phase segmentation
approach can assist in resolving this issue, with three
sections handling the grey, white, and backdrop regions. With
a data-theoretic viewpoint, we offered a nonparametric
method to the challenge of mammographic picture
segmentation based on the curve estimate methodology in
this study.

Ravi K. Samala [13] illustrates that information
collected through source tasks from unrelated and related
areas may be used in multi-stage learning algorithms. The
authors demonstrated that by pre-training the CNN utilizing
information from previous auxiliary regions, the authors may
overcome the low accessibility in a particular domain. The
boost in CNN performance from the alternative method of
fine-tuning using supplementary data, according to the
researchers, is directly proportional to the area sizes of the
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accessible training samples inside the targeted and
supplementary domains, as well as the transfer learning
method chosen. In addition, when the training sample size is
limited, the variation in the skilled CNN's efficiency is high.

Xinfeng Zhang [14] combines a linear discriminant
analysis including an Auto-encoder neural net and deep
learning strategies to extract the most typical characteristics
from gene expression profiles. At the classification phase, the
deep training algorithm is used to build an enhanced
ensemble categorization for the predictions. As a
consequence, the proposed system has a higher prediction
capability with deep learning categorization than previous
systems, as evidenced by the performance assessment. This
investigation shown a strong capacity to generalize fast and
explicitly enhance the accuracy of the result forecasting.

Nan Wu [15] construct a neural network capable of
correctly classifying mammography checks The patch-level
analysis, which has been densely deployed to the source
photos to produce heat-maps as extra activation functions to
a breast-level prototype, is credited with this achievement,
according to the researchers. According to the authors,
training this model entirely end-to-end using presently
available equipment is unfeasible. Although the conclusions
are encouraging, it should be noted that the test set employed
in the trials was limited, and the findings need to be
confirmed in the clinic.

III. CONCLUSION AND FUTURE SCOPE

Breast cancer is one of the most often diagnosed cancers
in females. Breast ranked as the second cause of death among
females globally, with a small percentage of women having it
at some time in their life. Unfortunately, no one understands
probably what caused breast cancer to grow. Breast cancer
must be detected early in order to avoid mortality from the
disease. Digital mammography is now often used to identify
tumors, despite the fact that the equipment does have its own
set of limitations. The only method to prevent this is to
discover breast cancer early, which can contribute to a better
expectancy and recovery survival for patients. Amongst the
most helpful methods for attaining a non-invasive
characterization has always been the utilization
ultrasonography for detection and diagnosis. An efficient
assessment of earlier research on the subject of breast cancer
mammogram classification tasks has been investigated for
this intention, and our methodology for the same, which
would use Convolutional Neural Networks and it will be
documented in next manuscript on this research, will be
documented in the next article on this research.
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