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Abstract

When blood flow to the brain stops or slows down, brain cells die because they don't get enough oxygen and nutrients. This
condition is known as an ischemic stroke. It is now the biggest cause of death in the whole planet. Examining the afflicted
people has shown a number of risk variables that are thought to be connected to the stroke's origin. Numerous studies have
been conducted to predict the illnesses associated with stroke using these risk variables. The prompt identification of various
warning symptoms associated with stroke has the potential to mitigate the severity of the stroke. The utilization of machine
learning techniques yields prompt and precise predictive outcomes. Although its uses in healthcare are expanding, certain

research domains have a stronger need for more study. We think that machine learning algorithms may aid in a deeper
comprehension of illnesses and make an excellent healthcare partner. The textual dataset of numerous patients, which
includes many medical variables, is gathered for this study. The missing values in the dataset are located and dealt with
during processing. The dataset is used to train machine learning algorithms including Random Forest, Decision Tree
classifier, and SVM. The method that delivers the greatest accuracy for our dataset is then selected once the accuracy of the
algorithms has been determined. This aids patients in determining the likelihood of a brain stroke and ensuring they get the

right medical attention.
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1. Introduction

The patient, their social network, their family, and their place
of employment are all impacted by stroke. In India, it is the one
of the leading reasons of death. Because of changes in medical
science, it may now be possible to anticipate a stroke using
machine learning [1]. Machine learning algorithms are helpful
for assessing data and producing precise predictions [2]. The
majority of earlier stroke research concentrated on foretelling
heart attacks. Brain stroke has gotten little to no attention [3].
Machine learning algorithms are useful for providing accurate
analysis and making accurate predictions [4]. Heart rate
prediction has been a major focus of previous study on the
subject of stroke [5]. Stroke research hasn't been studied much.
The idea behind the study is to use machine learning to
anticipate the incidence of strokes [6].
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Machine learning is one of the effective testing technologies
founded on training and testing [7]. Al includes machine learning
as one of its subsets, a broad learning discipline in which automata
imitate human abilities. This combination of technologies is
referred to as machine intelligence [8]. On the other hand, machine
learning systems are trained to comprehend data analysis and
utilization [9].

According to the concept of machine learning, which learns from
natural phenomena and objects, the biological parameters used in
this project as testing data include hypertension, heart disease, sex,
age, and others [10]. A dataset containing a range of physiological
traits has been chosen as. These characteristics will be examined
subsequently and utilized to make concluding predictions [11].

For the purpose of understanding the machine learning model, the
dataset is first cleaned up. Data preparation is the procedure at this
point. The zero values in the data record are verified and input to
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accomplish this. The dataset is divided into training and test
data after pre-processing [12].

Then, a model is created utilizing this fresh data and a variety
of classification techniques [13]. To choose the best trained
model for the prediction, the accuracy of each of these
techniques is computed and compared. This model's weakness
is that it was developed using material information rather than
a temporal brain image [14].

2. Related Works

In the Stroke MD stroke grouping and prediction system, the
study talks about how to make an application interface for
neurologists to use to manage and see related medical data [15].
The goal of the system is to make it easier to use a forecasting
model to get information and add visible data. The precision of
the exhibited data, the arrangement of the scrutinized data
(including risk factor groups, clustered groups, data alerts,
conclusions, etc.), and the efficacy of user software interaction
were significant factors that influenced system design
determinations, specifically the design of the user interfaces for
doctors and patients, input modalities, and user software
interaction techniques. These factors ultimately led to the
development of a hybrid interface configuration. [16].

The objective of this study was to develop a mathematical
model for predicting stroke incidence. To this end, a sample of
367 stroke patients was selected for the purpose of conducting
a regression analysis. 500 individuals who had not previously
had a stroke and had been monitored for 2 years made up the
control group [17]. Based on data pertaining to a number of
well-known modifiable risk variables, it created a logistic
regression model [18].

In 65% of instances, the proposed model was able to distinguish
between healthy participants and stroke patients [19]. By using
the model used in this work to predict the likelihood of having
a stroke within a year, high-risk individuals' stroke prevention
methods may be improved [20]. The method used to create the
algorithm for preventing strokes may be utilized to create
analogous models for the early identification of other illnesses
[21].

Ghosh et al's 2023 study focuses on "Water Quality
Assessment Through [22] Predictive Machine Learning",
highlighting the use of machine learning for analyzing and
predicting water quality parameters. In "Unraveling the
Heterogeneity of Lower-Grade Gliomas," Rahat, Ghosh, and
colleagues (2023) delve [23] into deep learning-assisted
segmentation and genomic analysis of brain MR images,
offering new insights into this medical condition. Potato Leaf
Disease Recognition and Prediction using Convolutional
Neural Networks," by Ghosh,[24] Rahat, and team (2023),
showcases the application of convolutional neural networks in
accurately identifying diseases in potato leaves. Mandava,
Vinta, Ghosh, and Rahat's 2023 research presents "An All-
Inclusive Machine Learning and Deep [25] Learning Method
for Forecasting Cardiovascular Disease in Bangladeshi
Population", integrating advanced Al techniques for health
predictions. The 2023 study by Mandava [26] et al., titled
"Identification and Categorization of Yellow Rust Infection in
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Wheat through Deep Learning Techniques", applies deep learning
methods to detect and categorize wheat infections effectively.
Khasim, Rahat, Ghosh [27], and colleagues' 2023 article, "Using
Deep Learning and Machine Learning: Real-Time Discernment
and Diagnostics of Rice-Leaf Diseases in Bangladesh", explores
Al-based solutions for diagnosing rice-leaf diseases. Deciphering
Microorganisms through Intelligent Image Recognition", authored
by Khasim, Ghosh, Rahat [28] and others in 2023, discusses the
use of machine learning and deep learning in identifying
microorganisms through advanced image recognition techniques.
The 2023 study by Mohanty, Ghosh, Rahat, and Reddy [29],
"Advanced Deep Learning Models for Corn Leaf Disease
Classification", focuses on the application of deep learning in
classifying diseases in corn leaves based on a field study. Alenezi
and team's 2021 research, "Block-Greedy and CNN Based
Underwater Image Dehazing for Novel Depth Estimation [30] and
Optimal Ambient Light", investigates novel CNN-based methods
for enhancing underwater image clarity and depth estimation.

The present investigation was employed to formulate a health risk
assessment algorithm for the purpose of forecasting the likelihood
of stroke. The profile outlines various risk factors that may
contribute to the occurrence of stroke. These factors include age,
systolic blood pressure, the use of antihypertensive medication,
diabetes mellitus, smoking, prior cardiovascular disease.[31].

The Cox proportional hazards model was employed to estimate the
likelihood of stroke, utilizing data from 472 stroke incidents that
transpired during a 10-year monitoring period, spanning biannual
examinations 9 and 14. The risk factors present in an individual's
profile, which can be easily detected during a routine physical
examination, may be utilized to compute the likelihood of
experiencing a stroke [32].

The identification of individuals with significantly elevated stroke
risk and the implementation of multifactorial risk factor
modification may be facilitated by the detection of borderline
levels of multiple risk factors, including moderate or borderline
hypertension [33].

3. Existing System

Ayurveda remedies are often used by stroke patients,
although there are no published data on their effectiveness or
safety. Ayurvedic remedies are not very accurate at diagnosing
stroke illness. Through the use of machine learning algorithms,
this accuracy may be increased [25]. Until they have one, people
cannot foresee getting one or their risk of having one. Very few
applications use clinical data that already exists to make
predictions, and even those that do are limited by the many link
rules that are already in place. The doctor's professional opinion
and the patient's medical background are the only things that can
be used to figure out the issue.

4. Proposed System

A forecast system for illness awareness is absolutely necessary to
cope with an issue. The area of artificial intelligence known as
machine learning, which gets its training from real-world
occurrences, offers excellent assistance in anticipating any form of
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event. Machine learning methods such as Logistic Regression,
Random Forest, and SVM are employed in the suggested
system to make predictions. To choose the approach that offers
the greatest accuracy for the dataset, train the models and
determine their accuracy. This device may determine how
probable it is that a person will get sick by looking at their
medical background, including their age, blood pressure, sugar
levels, and other things. Classification algorithms are used to
predict illness when there are a lot of things to consider.

5. Working Methodology

The SVM model, which was trained with the dataset, is applied
to the data provided to the GUI for stroke risk prediction, and
the user's new data is compared to the trained model. As
depicted in Figure, this enables us to determine the optimal
method for receiving user input during GUI implementation.

5.1 Homepage
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Ischemic Stroke
Predictor
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Figure 1. Predictor Homepage

5.2 Stroke

This GUI presents the user with an HTML form where, after
entering the necessary information, the user may determine
if they are at risk of having a brain stroke or not.
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Figure 2. Stroke Condition Prediction

The following page will appear if the user is expected to have
no stroke, i.e., if the user is determined to not be at risk of
having a stroke.

5.3 No Stroke
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Opps! You have Stroke Disease.

Figure 3. No stroke Prediction

This GUI presents the user with an HTML form where, after
entering the necessary information, the user may determine if
they are at risk of having a brain stroke or not. The following
page will appear if the user is projected to have a stroke, or is
determined to be at risk of developing one:
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This GUI presents the user with an HTML form where, after
entering the necessary information, the user may determine if they
are at risk of having a brain stroke or not. The following page will
appear if the user is projected to have a stroke, or is determined to
be at risk of developing one:

Congratulations ! You DON'T have Stroke Disease.

Figure 4. Predictor Output

6. Conclusion

The suggested approach uses a few user-provided inputs to predict
correct outcomes with the use of trained Machine Learning
algorithms, which helps to forecast brain strokes in a cost-effective
and efficient manner. The project is focused on developing a
machine learning model that evaluates three algorithms (Decision
Tree, SVM, and Random Forest) and uses one of the three to
deploy to a flask application in order to detect patients who are at
risk for strokes. Therefore, the system for predicting brain strokes
has been constructed utilising the three machine learning
algorithms listed above, with the maximum accuracy being
94.30%. In order to provide a user interface that is both
straightforward and effective while also showing empathy for both
users and patients, the system was created in this manner. Utilising
a prediction model, it assists in predicting the risk of stroke and
offers individualized warnings and advice on changing one's
lifestyle. A number of preventative measures, such as quitting
smoking and abstaining from alcohol, are recommended to reduce
the risk of having a stroke.

7. Future Scope

Future expansion of the system has the potential to provide better
outcomes and an improved user experience. As a consequence, the
user will save significant time and be better prepared to act
appropriately in light of the outcomes. The installed system's
potential future use may include improving the model's accuracy.
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To improve the results, it's important to get a sample with
enough traits and more data. More study needs to be done to
improve the current methods to machine learning so that they
can work in real time and make a good model. Additionally, the
performance of the generated model has to be evaluated using
data sets with various data volumes.
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