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Abstract

The adoption of artificial intelligence (Al) in various sectors, including healthcare, has gained significant popularity due to
its potential to improve services. In the medical field, misdiagnosis has been a major problem, leading to increased mortality
rates. Accurate diagnosis is crucial for effective treatment and management of diseases. This research aims to develop a
machine-learning model for segmenting small blood vessels in magnetic resonance angiography (MRA) and magnetic
resonance imaging (MRI) datasets using bilateral filtering. The research identifies the limitations of existing machine
learning models in blood vessel segmentation, particularly the loss of important edge information due to convolutions that
blur images. To address this issue, a non-linear bilateral filter is introduced to enhance the segmentation of blood vessels
in MRI images. The proposed framework aims to improve the accuracy of the segmentation algorithm by reducing image
blurring and noise through bilateral filtering. The objectives of this research include training and testing a machine-learning
prototype using bilateral filtering, exploring the weaknesses of existing models in blood vessel segmentation, and
developing a machine-learning model specifically designed for segmenting small blood vessels using bilateral filtering.
Various studies have proposed machine learning algorithms, such as convolutional neural networks, for blood vessel
segmentation. The review emphasizes the importance of bilateral filtering in improving classification accuracy by reducing
image blurring. In conclusion, this research aims to contribute to the field of medical image analysis by developing a
framework that utilizes bilateral filtering to enhance the segmentation of small blood vessels in MRA and MRI datasets.
The proposed machine learning model has the potential to improve the accuracy of blood vessel segmentation, enabling
more accurate diagnoses and reducing misdiagnosis-related mortality rates.
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suitable algorithms chosen for this research convoluted
neural network will be deployed. This is simply because
of the high precision in image detection.

INTRODUCTION

Artificial intelligence has become one of the
contested areas simply because of its popularity in
adoption (Walmsley, 2020). Therefore, the adoption of
artificial intelligence in different sectors has increased its
utilization in the provision of service. Therefore,

Problem Statement
In the health sector, there are a lot of
misdiagnoses leading to increased death due to poor

artificial intelligence has been used in different fields
including and not limited to the following health sectors,
big industries, and data analysis environments.
Therefore, it is significant that we implore the utilization
of the machine learning model (Song et al., 2022). Most
algorithms can be used to enhance this but the most

administration of drugs and inappropriate surgery
(Mohammed et al., 2022). The biopsies have produced
inaccurate results due to human error at all times.
Appropriate root causes of the problems need to be
diagnosed to have an appropriate diagnosis; an
appropriate diagnosis needs to be achieved.
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Figure 1: Figure showing death due to misdiagnosis

If the appropriate diagnosis is made no death
can be attributed to some of the problems which are
identified. For instance, it is very difficult to understand
the impacts of cancerous cells if not well identified.
Diagnosis in the medical field is an important sector
simply because it enhances what needs to be done
effectively at all times.

In the year 2021, Alexander provided a database
of all causes of death, this demonstrated that patients
required sufficient details which enhanced the process of
implication (Olson et al., 2021). In Australia, it was
indicated that 8% of the death that normally takes place
annually are caused by poor diagnosis in the hospital.

Therefore, the problem of misdiagnosis has
been bedeviling important sectors. Therefore, we intend
to implement and use some concepts of artificial
intelligence to ensure that accurate prediction has been
predicted and this is done through the used algorithm
which can help us in making predictions. The
segmentation of MRI images for a blood vessel. The
research identified due to numerous convolutions; the
prediction was not possible. Therefore, the research
intends to apply bilateral filters to enhance the
segmentation of blood vessels through MRI

These convolutions normally lead to the loss of
very important edge information. This is because they
are characterized by blurring everything. Irrespective of
being noisy or an edge. To counter all these problems,
we introduced a non-linear bilateral filter.

Aim: To develop a framework that enhances efficient
segmentation of blood vessels using bilateral filtering.

Obijectives

i. To train and test implemented machine learning
prototype using bilateral filtering.
To explore the weakness of existing machine
learning models in blood vessel segmentation.
To develop a Machine learning model to
segment small blood vessels using bilateral
filtering.

Hypothesis

The hypothesis has been argued as a wise guess
that has not yet been proven. In this context, we intend.
To have a hypothesis that will guide the research to
completion of the research.

Null Hypothesis: Bilateral filtering will increase the
prediction accuracy of the algorithm used for blood
vessel segmentation of images.

Alternative: Bilateral filtering will not affect the
accuracy of the algorithm used for blood vessel
segmentation of images.

Research Questions

i. To determine
algorithm  was
segmentation.
To identify if bilateral filtering has an impact on
the accuracy of the algorithm being used for
predictions.
How machine learning model for blood vessel
image processing prototype is implemented in
the health sector to avoid misdiagnosis.
How can a machine learning model prototype
developed be trained and tested?

which  machine learning
used for blood vessel
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LITERATURE REVIEW
Background

The emergence of artificial intelligence has
fully made many of the processes easier to achieve
simply because of their ability to perform the best
classification of information. (Sun & Medaglia, 2019)
developed that cancerous cells could be easily identified
using the techniques of machine learning. Therefore

The detection of cardiovascular disease has
made physical to be more innovative to ensure that an
appropriate diagnosis has been made (Slart et al., 2021).
In the appropriate diagnosis cardiovascular disease can
easily kill. There it is important to enhance this through
appropriate and secure predictions. The convoluted
neural network has been used to predict the causes of
cardiovascular diseases.

interestingly, machine learning algorithms and
efficiency have consistently evolved.
Table 1
Author Classifier Accomplished.
Bengani et | Proposed a pre-trained model which was used This achieved an accuracy level of 85.6%.
al., (2020). | from fundus
images.
Dasetal., | Proposed a model that could be used to pre- The accuracy of the classification of new data
(2021) process the fundus images before segmentation | introduced after training was realized to be 68.3%.
of blood vessels could be achieved. The The model illustrated some weaknesses simply
algorithm was employed as a support vector because the data which was used for prediction was
machine. not concise due to blurry issues. This necessitated
the adoption of an appropriate mechanism that
enhanced
Soomro et | Proposed a cross-modality machine learning In this algorithm, the specificity of the algorithm
al., (2021) | algorithm. This involved transforming the retinal | and accuracy scores tells us what needs to be done
image into a vessel map. It made use of a deep to ensure that the prediction and segmentation of
learning algorithm with strong ability inductions. | vessels have heavily been achieved fully.
From this model high levels of accuracy, The accuracy of the model was denoted to be 78.4%
specificity and sensitivity were reported. which was close to convoluted neural
networks.
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