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NOVEL MEDICAL IMAGE ANALYSIS FOR BREAST CANCER IDENTIFICATION

V. Jeevitha*
Dr. I. Laurence Aroquiaraj”

ABSTRACT

Medical image analysis has significance in the diagnosis and prognosis of disorders in everyday
life. Computer-aided tools are utilized in a wide range of medical sectors and technologies to give high-
quality diagnostics, including cancer, breast, brain, abdomen, stomach, liver, lung, heart, colon,
pancreas, and cell tissue. To detect CAD, cancer is classed as benign, malignant, or normal for both
invasive and ductal carcinomas. One of the major problems connected with breast cancer is the second
most lethal condition, accounting for eight deaths in one out. The benchmark dataset MIAS was used to
detect and identify tumours. Because the most difficult aspect of identifying malignant and non-
cancerous signs is determining whether they are true positives or true negatives. A graphical user
interface (GUI) application was created to submit imagery and analyse median filtering and edge
detection techniques for tumour diagnosis.
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Introduction

Noncommunicable diseases (NCDs) are the leading cause of mortality worldwide. Cancer is the
leading cause of death among NCDs and a major barrier to enhancing human life expectancy in the 21st
century. Since 2018, an estimated 2.1 million women have been diagnosed with breast cancer worldwide.
Breast cancer is now the second leading cause of cancer-related deaths in women. Tissue biopsy testing
is currently used as the clinical baseline for cancer diagnosis. However, manual histopathological
analysis is time-consuming and limited by specimen quality and pathologist skill. Cancer is a
noncommunicable chronic disease that affects people of all nationalities, races, ethnicities, ages, and
social classes. Because of its unpredictable nature, receiving a diagnosis of this condition is virtually
always concerning for the patient.

Breast cancer, particularly in women, ranks high on this list. However, if detected early, there is a
great possibility of a cure. In this regard, digital technology has advanced at an increasingly rapid speed
to aid in the early detection of disease. Diagnostic imaging is frequently used in the clinical diagnosis of
breast cancer. Mammography is often utilized for the early identification of this type of cancer. This test
uses X-ray imaging to visualize breast tissue. Computational techniques play a crucial role in assisting
medical practitioners in diagnosing the condition, leading to improved prevention and early detection.
This study focuses on using digital technologies, such as image processing and artificial intelligence, to
aid in the early detection of breast cancer. By analysing images at an early stage, medical professionals
can increase their chances of successfully treating the disease. This research highlights how X-rays and
cutting-edge technology have improved disease identification and cure rates. Disease prevention
continues to be a serious concern since the ethicology of breast cancer is unclear. However, successfully
identifying breast cancer at an early stage can enhance the likelihood of a complete recovery.
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Early detection of breast cancer using mammography and other imaging modalities, such as
ultrasound, MRI, and thermal images, can reduce mortality rates and recurrence by detecting benign and
malignant masses earlier. However, professional radiologists continue to overlook a considerable number
of cancer-related anomalies in the early stages. Given the large number of pictures accessible to each
radiologist, the key challenge is identifying lesions or worrisome spots in X-ray images. Mammography is
commonly employed in the early identification of breast cancer to detect presymptomatic cancer cells,
which aids in the prevention of cancer progression to a critical stage by delivering appropriate therapies.
Breast tomosynthesis, computer-aided detection, and digital mammography are among the most recent
mammographic developments. When it comes to radiographic image interpretation, image data must be
evaluated and organized before a diagnosis can be made. These treatments can be challenging to
conduct due to breast parenchymal variability and structural noise generated by thick tissue masking.
These components might cause cancer lesions to be concealed or overlooked. Manual diagnostics
require several subjective choices with increasing variances between and among observers, which can
lead to major mistakes and health consequences.

Research Objective

The study goal is to create a medical image analysis database and dataset that can be used in
one tool with a graphical user interface for Al applications.

Medical visuals identify the file selected images to upload at modifications from processed
images to get the outcome of input upload to get output images.

The application for preprocessing, segmentation, registration, and edge detection has an input-
to-use interface for processing images and obtaining results.

Research Contribution

Research Contribution to the work is the primary goal of medical modality integration into user
interfaces with improved image quality.

The graphical user interface is relevant to image processing, from accurate performance to
better illness diagnosis results. Cancer biology is divided into three categories: normal, benign, and
malignant, based on tumour identification.

Lack of health-related non-identifying diseases not found in people, as well as a lack of testing
for the diagnostic procedure with respect to illness identification in application, challenges to risk factor
and deliver this information also contribute to research.

Problem Statement

Finding the problem for medical analysis into tumour identification with benign, malignant, and
normal is one of the most difficult obstacles to identifying improved outcomes with medical image
analysis.

How might normal tumours be confused for benign or malignant tumours? Challenges in
effectively recognizing and separating benign tumours from other tumour types; necessity of early
discovery and treatment of benign tumours.

Misdiagnosis or late discovery of malignant tumours has serious consequences, and correct
identification of benign tumours is critical in medical analysis. A call to action for more research and
breakthroughs in tumour detection tools.

Related Works

Jeevitha, V., & Aroquiaraj, I. L., 2024 [1]. We present median filtration approaches to reduce
noise in mammography images. The main focus is at the heart of the structure: improving image signal
quality and avoiding noise reduction. The reference database of the MIAS (Mammography Image
Analysis Society) proposed for average, medium, and spatial low-radiation filtration of mammography
images of people is safe to diagnose with better results for tumour detection. The statistical measurement
with these three quality signal evaluations for image quality is PSNR, SNR, and MSE. The results of the
three images with the PSNR best score of "MdB003:13.1400, MdB001:13.1615, and MdB001:12.0670"
evaluate the signal performance image quality in comparison for MSE and SNR. Jeevitha, V., &
Aroquiaraj, I. L., 2024 [2]. Medical Image Modalities (MIM) are a group of technologies that include X-
rays, digital computed tomography (CT), magnetic resonance imaging (MRI), ultrasound, mammography,
and many other applications for diagnosing diseases. However, there are difficulties in identifying
disorders associated with certain medical terminology from health-related problematic approaches on a
daily basis. Medical applications include brain tumours, breast cancer, skin cancer, heart cancer, and
stomach cancer, to name a few. Medical image analysis is integrated into computer-aided diagnostics
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(CAD) systems to detect health-care monitoring in such applications. The pros and cons of medical
imaging technologies include: X-rays and mammograms have low radiation and expenses; CTs have
good resolution but high radiation to people and expense; and MRI images have a high cost and are
altered by high cell radiation. These words illustrate MIM's benefits and drawbacks. Multi databases in
their application to locate and review these studies are X-ray modalities and kinds of illness are 'covid
19', Kaggle database 1400 photos from the COVID-19 health dataset, Normal and Pneumonia. The
Breast X-Ray (Mammogram) database is a benchmark collection of 322 images from the UK National
Breast Screening Programme, including datasets including breast cancer. Databases, applications, and
medical image analysis disorders serve as the foundation for feature extraction methodologies in 2019—
2021. Texture features, the combination of fractal and statistical aspects, shape features, and colour
features are used in the algorithm of local binary patterns such as LBP, GLCM, HOG, PCA, DWT, and
IMF, as well as statistical measures such as PSNR, MSE, SNR, Entropy, Skewness, Kurtosis, Mean, and
Standard Deviation. Key machine learning and deep learning approaches, including SVM, VGG 16,
Logistic Regression, Naive Bayes, DT, RSDA, FSVM, CNN, Adam Optimize, Bayesian optimization,
thermal exchange optimization, CBMIR, and ANN, are utilized to enhance disease detection and
evaluation accuracy. Makandar, A., & Halalli, B. (2017) [3]. Mammogram images are used to compare
the image clarity histogram with improved contrast to the original image and the histogram equations
between the two imageries. The statistical measurements of the peak signal-noise ratio (PSNR), signal-
to-noise ratio (SNR), and average square error (MSE) when evaluating these three picture quality signal
characteristics are quite good. PSNR performs better than others. The proposed methods for histogram
alignment comprise translating the intensity to the pixel intensity level. The zero-intensity level
represented full blackness and whiteness, as well as the appearance of whiteness in this equalization. To
produce intensity ranges, use the S = T (r) intensity transformation at the pixel level. Typical intensity
transformation functions in equation (2) darken and lighten pixels, inverting the grayscales in an image.
The log transform of this image enhances a dark pixel in accordance with the law of power transform,
yielding equations one through seven that reflect image pixel enhancement (HE) histogram equalization.
Jeevitha, V., & Aroquiaraj, |. L., 2024 [4]. Medical image analysis to Laplacian filtering techniques that
enter the reverse transformation for the identification of the edge of the frequency domain. Second-order
Laplacian derivatives using band-pass, high-pass, and low-pass filtering methods. A proposed
methodology that is implemented using three mammogram images to insert and exit the Laplacian
operator from benign, malignant, and normal breast images to the left and right to improve edge
sharpening with this noise-free image to detect smoothness and sharpen images is different from
Laplacian's negative and positive order classification by processing blur identification to the methodology.

Proposed Methodology

The graphical user interface is designing the application to load images for database in these
technologies only one design to implementing the medical image analysis from saved it various data
base to identification of various methods and different medical database integrated with upload the
medical image analysis (MIA). This tool offers a graphical user interface (GUI) for managing large
amounts of images and generating ground truth data for Al applications.

To several methods based on filtering, registration, segmentation and tumour detection
interpretation for that set the values and get the result to identification processing the methods.

The step-by-step process to this GUI application on MIA:

. Step 1: To upload the input image into file open to load the image.

) Step 2: Next step another frame axes2 are that named by median filtering to viewed.

. Step 3: To Edge Detection methods are axes 3 to display below in figure to experimental
analysis.

. Step 4: To drawn axes 4 are tumour detection to the identification of cancer.

. Step 5: Get the result from the output images.

The major approach for proposing the techniques of median and edge detection of the Sobel
operator is the first derivative order in edge detection, which specifies the function of the methods.
Database for medical image analysis of breast mammography pictures to identify cancer or non-
cancerous to detect this sort of categorization from normal, benign, and malignant. The graphical user
interface for these techniques is accomplished by median filters and edge detection methods, which are
then processed by tumour detection.
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Fig 1: Flow Chart Structural Representation Designed in Graphical User Interface

‘ EDGE DETECTION TO ‘

Experimental Analysis

Through graphical user interference, the image load is processed to obtain input for median
filtering, edge detection, and tumour detection. The processed image output is then shown after selecting
median filtering. These methods use a graphical user interface (GUI) to apply background code to input
values and obtain output values' performance. There are four ways to process an upload step-by-step:
edge detection, tumour detection, median filter, and tumour detection.

upload | MEDIANFILTER | EDGE DETECTION _ | TUMOR DETECTION _ |

Fig. 2: Graphical User Interface Design with Four Display Methods

BREAST MAGES

upload | MEDIAN-FILTER | EDGE_DETECTION | TUMOR DETECTION

Fig. 3: Breast Mammography Image Upload and Display
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Fig. 4: Displays Median Filtering and Enhanced Edge Detection Methods
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Fig. 5: Display Four processed Images with Tumour Detection of GUI

The graphical representation of four approaches for applying input and output performance of
breast mammographic images to change the images in order to achieve identified detection and
improved image performance of these methodologies.

Conclusion

The graphical user interface (GUI) design chooses photographs from the MIAS (Mammography
Image Analysis Society) database to upload menus and load images into the viewing image file, then
applies median filtering to each frame to improve the image from another edge detection. Sobel's filtering
at the grey level demonstrated techniques for the next step in identifying tumours to mask with the
identification of a yellow mark, but it is only a sample of that view in terms of application, which is very
difficult to identify and suspicious, but many applications and methods are implementing and detecting
using this method.
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