\
) "’ e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL JUURNAI.
OF INNOVATIVE RESEARBH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 12, Issue 7, July 2023

‘ ‘INTERNATIONAL
STANDARD
.\ SERIAL Impact Factor: 8.423

NUMBER
INDIA

0 9940572 462 (O 6381907 438 = ijirset@gmail.com . WWW.ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬂ1g |e-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRSET || Volume 12, Issue 7, July 2023 ||

| DOI:10.15680/IJIRSET.2023.1207161 |

Survey on Deep Learning for the Detection of
Breast Cancer

Mahesh N, Dr T Vijaya Kumar,
Master of Computer Applications, Bangalore Institute of Technology, Bengaluru, India

Professor and Head, Department of MCA, Bangalore Institute of Technology, Bengaluru, India

ABSTRACT: Breast cancer remains a significant global health concern, with early and accurate detection being crucial
for improved patient outcomes. In recent years, deep learning techniques have shown promising results in various
medical imaging applications, including breast cancer detection. This survey aims to provide a comprehensive review
of the existing literature on the use of deep learning methods for breast cancer detection.

This survey endeavors to present a comprehensive and systematic review of the existing literature pertaining to the use
of deep learning methods for breast cancer detection. The primary objective is to synthesize and critically analyze the
insights provided by a diverse array of research studies in this domain. To achieve this, a systematic search was
conducted across reputable academic databases and medical repositories, encompassing studies published within a
defined time frame.

I. INTRODUCTION

Breast cancer remains a significant global health concern, affecting millions of women and their families worldwide.
Early detection plays a crucial role in combating this disease, as it enables timely interventions and improves patient
outcomes. Conventional methods of breast cancer detection, such as mammography and biopsy, have been pivotal in
diagnosing breast abnormalities. However, they have their limitations, including false positives, false negatives, and the
need for expert radiologists, leading to delays in diagnosis and treatment.

In recent years, the field of medical imaging has witnessed tremendous advancements in artificial intelligence,
particularly in deep learning techniques. Deep learning, a subset of Al, has demonstrated remarkable capabilities in
automatically learning and extracting complex patterns and features from vast amounts of data. In various medical
imaging applications, including identifying abnormalities in X-rays, CT scans, and MRI images, deep learning has
shown great promise in revolutionizing diagnostic accuracy and efficiency.

Despite the growing interest and potential of deep learning for breast cancer detection, there is a need for a
comprehensive survey that consolidates and critically evaluates the existing literature in this area. This survey aims to
fill this knowledge gap by providing a systematic and in-depth review of the literature on deep learning methods for
breast cancer detection. By analyzing a diverse array of research studies, we seek to gain insights into the state-of-the-
art techniques, performance metrics, and challenges faced in utilizing deep learning for breast cancer diagnosis.

Background and Related Works:

Breast cancer, a malignant tumor that forms in the cells of the breast, remains one of the most prevalent and life-
threatening forms of cancer affecting women globally. According to the World Health Organization (WHO), breast
cancer accounts for nearly a quarter of all cancer cases among women and is a leading cause of cancer-related deaths.
Detecting breast cancer at an early stage is crucial, as it allows for more effective treatment options and significantly
improves the chances of survival. Mammography has been the gold standard for breast cancer screening for decades,
aiding in the identification of breast abnormalities, but it is not without limitations, including the possibility of false-
positive and false-negative results.
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Deep Learning Techniques:

Deep learning has emerged as a powerful subset of artificial intelligence, particularly in the field of computer vision
and medical image analysis. The application of deep learning techniques to breast cancer detection has shown
tremendous potential for improving accuracy, sensitivity, and specificity in identifying breast lesions. In this section, we
explore some of the key deep learning techniques commonly employed in breast cancer detection research:

1.Convolutional Neural Networks (CNNs):

CNN s are at the forefront of deep learning in medical imaging tasks. These neural networks are specifically designed to
process grid-like data, such as images, by employing convolutional layers that capture local patterns and features.
CNNs are well-suited for learning hierarchical representations from raw pixel data, enabling them to automatically
extract relevant features without the need for manual feature engineering. In breast cancer detection, CNNs have
demonstrated remarkable performance in classifying mammograms and histopathology images as benign or malignant,
contributing to improved diagnostic accuracy.

2. Transfer Learning: Transfer learning is a technique that involves leveraging pre-trained deep learning models, such
as CNNS, on large and diverse datasets to solve related tasks with limited training data. In the context of breast cancer
detection, transfer learning allows researchers to adapt well-established models that have been trained on generic image
datasets to the domain of medical images. By fine-tuning the pre-trained models using smaller annotated medical image
datasets, transfer learning facilitates the development of robust and accurate breast cancer detection models, even in
scenarios where labeled medical images are scarce.

3. Ensemble Methods: Ensemble methods combine multiple individual deep learning models to make collective
predictions, often resulting in improved performance and robustness. Bagging and boosting are popular ensemble
techniques that have been used in breast cancer detection research. Bagging involves training multiple deep learning
models independently on different subsets of the training data and averaging their predictions during testing. Boosting,
on the other hand, assigns higher weights to difficult-to-classify samples, allowing the ensemble to focus on the
challenging cases.

4. Attention Mechanisms: Attention mechanisms have gained prominence in recent years for their ability to focus on
relevant regions in an image, enhancing the interpretability and performance of deep learning models. Attention
mechanisms can guide the deep learning model's attention to regions of interest in the mammography or histopathology
images that contain critical information for accurate diagnosis.

In the next sections of this survey, we delve deeper into the specific deep learning models used in breast cancer
detection, the datasets and preprocessing techniques employed, and the performance evaluation metrics applied to
assess the effectiveness of these techniques. By understanding the capabilities and nuances of various deep learning
techniques, we can gain valuable insights into their strengths and limitations and their potential for transforming breast
cancer detection in clinical practice.

Datasets and Preprocessing:

1.Breast Cancer Datasets: The availability of diverse and well-annotated datasets is crucial for training and evaluating
deep learning models in breast cancer detection. Several publicly accessible datasets have been widely used in research
to develop and benchmark deep learning algorithms. Notable breast cancer datasets include the Digital Database for
Screening Mammography (DDSM), the INbreast dataset, and the BreakHis dataset, which consists of histopathology
images. These datasets contain thousands of mammograms and histopathology images with corresponding ground truth
annotations, enabling researchers to train and validate their deep learning models effectively.

2. Data preprocessing: Data preprocessing plays a pivotal role in preparing the breast cancer datasets for deep learning
training. Preprocessing steps are applied to standardize the data, reduce noise, and enhance the quality of images,
ensuring that the models can learn relevant features effectively. Common preprocessing techniques include:

IJIRSET©2023 | AnISO 9001:2008 Certified Journal | 10058


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬂ1g |e-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRSET || Volume 12, Issue 7, July 2023 ||

| DOI:10.15680/IJIRSET.2023.1207161 |

a. Image Rescaling and Cropping: Mammograms and histopathology images may come in different sizes and
resolutions. Rescaling the images to a uniform size and cropping them to focus on the breast region of interest helps to
ensure consistency during training and evaluation.

b. Normalization: Normalizing pixel intensity values is essential to account for variations in illumination and improve
model convergence during training. Normalization techniques, such as min-max scaling or z-score normalization, are
applied to standardize the pixel values within a specific range.

c. Data Augmentation: Data augmentation is a powerful technique used to artificially increase the diversity of the
training data by applying various transformations. This includes random rotations, flips, zooming, and translations.
Data augmentation helps prevent overfitting and improves the generalization of deep learning models.

d. Handling Class Imbalance: In medical image datasets, class imbalance may be present, with a significant number
of normal samples compared to abnormal (cancerous) samples. Techniques like oversampling, undersampling, or using
class-weighted loss functions are applied to address class imbalance and prevent models from being biased toward the
majority class.

3. Data Splitting: To evaluate the performance of deep learning models effectively, the breast cancer datasets are split
into three subsets: training, validation, and testing. The training set is used to train the model's parameters, the
validation set is used to optimize hyperparameters and prevent overfitting, and the testing set is reserved for the final
evaluation of the model's performance on unseen data.

The success of deep learning models in breast cancer detection relies heavily on the quality of the datasets used and the
appropriate preprocessing steps applied. Ensuring that the data is well-curated, diverse, and representative of real-world
scenarios is crucial for developing robust and accurate deep learning models for breast cancer diagnosis. As the survey
progresses, we will delve into the specific deep learning architectures used in breast cancer detection, discussing how
these datasets and preprocessing techniques contribute to the overall performance and generalization capabilities of the
models.

Challenges and Future Directions:

1. Interpretability and Explainability: One of the primary challenges in utilizing deep learning models for breast
cancer detection is their inherent black-box nature. CNNs, in particular, are complex models with millions of
parameters, making it difficult to interpret how they arrive at their decisions. Interpreting the predictions of deep
learning models is crucial in the medical domain, where explanations are needed to gain clinicians' trust and ensure
model accountability. Future research must focus on developing explainable deep learning models for breast cancer
detection, allowing clinicians to understand the reasoning behind the model's decisions and fostering greater adoption
in clinical settings.

2. Addressing Dataset Imbalance: Breast cancer datasets often suffer from class imbalance, with malignant cases
being a minority compared to benign cases. This imbalance can lead to biased model performance, as the model may
prioritize accuracy on the majority class at the expense of the minority class. Effective techniques for handling class
imbalance, such as data augmentation, class weighting, or using different loss functions, need to be explored to ensure
fair and accurate predictions for both benign and malignant cases.

3. Integration into Clinical Workflow: To maximize the impact of deep learning models in breast cancer detection,
successful integration into the clinical workflow is vital. This involves developing user-friendly interfaces and seamless
integration with existing medical imaging systems, ensuring efficient and reliable model deployment in clinical practice.
Addressing the technical, regulatory, and ethical challenges of deploying Al-driven systems in real clinical settings is
essential to promote widespread adoption.

4. Multi-Modal Fusion: Integrating data from multiple imaging modalities (e.g., mammography, ultrasound, MRI) and
combining them with other patient information (such as genetic data or risk factors) can enhance the accuracy and
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reliability of breast cancer detection. Exploring multi-modal fusion techniques and incorporating additional patient data
can help develop more comprehensive and personalized diagnostic models.

II. CONCLUSION

Deep learning, particularly convolutional neural networks (CNNs), has demonstrated remarkable promise in breast
cancer detection, surpassing traditional computer-aided diagnosis systems and achieving high accuracy, sensitivity, and
specificity in classifying mammograms and histopathology images. Transfer learning has proven effective in addressing
data scarcity and enhancing model generalization capabilities, while attention mechanisms have facilitated improved
model interpretability.

However, several challenges remain to be addressed. Interpretability and explainability of deep learning models are
essential in the medical domain to gain clinicians' trust and ensure their practical adoption. Moreover, dataset imbalance,
the generalization of models to diverse populations, and the limited availability of annotated data pose significant
hurdles to developing robust and equitable breast cancer detection solutions.

Future research must prioritize the development of explainable deep learning models and effective strategies for
handling dataset imbalance. Addressing generalization challenges and collaborating on the creation
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