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Abstract—cardiovascular disease is amongby far prevalent fatalities in today's society. Cardiovascular disease is extremely hard to predict
using clinical data analysis. Machine learning (ML) hasproved to be useful for helping in judgement and predictions with the enormous amount
data produced by the healthcare sectorbusiness. Furthermore, latest events in other 10T sectors have demonstrated that machine learning is used
(10T). Several studies have examined the use of MLa heart disease prediction. In this research, we describe a novel method that, by highlighting
essential traits, can improvethe precision of heart disease prognosis. Numerous data combinations and well-known categorization algorithms
are used to create the forecasting models. Using a decent accuracy of 88.7%, we raise the level of playusing a heart disease forecasting approach
that incorporates a88.7% absolute certainty in a combination random forest and linear model. (HRFLM).

Keywords- Modeling heart disease, classifying cardiovascular diseases, and using machine learning and feature selection (CVD).

I. INTRODUCTION Il. LITERATURE SURVEY

blood cholesterol, Due to the numerous conditions that can raise
the risk, like diabetes, pressure, high an increased heart rate, and
many more, it can be difficult to recognise heart disease.In order
to establish To determine the severity of cardiac disease in
patients, a variety of data collection methods, including neural
network algorithms, have been used. The K-Nearest Neighbour
method is one of the techniques used it to classify the illness's
severity.

In this study, a prediction framework was created by doing
several readings, integrating at least two separate procedures,
and applying different methods. The term used to describe these
newly merged processes is hybrid approaches. 30% of the data
are used for categorization and 70% are used for training when
using a Network with radial basis functions (RBFN). In
addition, we go over the application of computer-aided decision
support systems (CADSS) in the scientific and medical
communities. Data mining methods have been used to the
healthcare industry previously, and it has been shown that they
are capable of illness forecasting that is quicker and more
accurate, resulting in lower medical errors and expenses.
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A. Using a random forest classifier, the data mining model may
predict the occurrence of coronary heart disease.

Authors:R. R. Rajalaxmi and A. S. Abdullah ,

Cardiovascular illnesses are a serious public health issue.
Because they are so widespread, these diseases also cause a lot
of fatalities. This study uses a Random Forests Classifier to
examine the factors that lead to Coronary Artery Disease. The
analysis showed that for each element, the suitable
classification ratio and efficiency measure created vulnerability
to coronary artery disease. Results from the performance
measure make the effect of demographic traits on CAD
abundantly obvious. Also, this work demonstrates how the
random forests method may be utilised to process and
categorise medical data like CAD.

B. The PSO algorithm produces the best criteria for heart
disease diagnosis.

Authors: M. Abdar, I. Al Mansoori, M. Z. Moghadam, and A.
H. Alkeshuosh Abstract: A significant worldwide health
problem is cardiovascular disease. In the healthcare system,
limited knowledge and experience in manual diagnosis results
in faulty diagnosis, and the data about various ailments that are
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gathered through different kinds of medical equipment are
either sufficient or lacking in precision. Giving medical science
sophisticated devices for detectingManaging treating disease
can help in reducing medical errors and cost losses because it is
crucial to accurately predict a person's condition. This research
develops principles for heart disease usingamong the most
effective  evolutionary  algorithms is  particle-swarm
optimisation (PSO). The PSO method involves encoding the
random rules first, then optimising them based on how accurate
they are. The C4.5 method is used to compare our outcomes in
the end.

C. neural network with backpropagation for predicting heart
illness

Authors: N. Al-milli, Abstract:

Recently, scholars have offered a variety of software
applications, tools, and diverse algorithms to construct efficient
systems for assisting medical decisions.Also, new instruments
and algorithms are process is defined and represented. Heart
attack detection is indeed a big problem, and many academics
have sought to develop smart healthcare recommendation
systems to assist doctors in prescribing and treating more
accurately. A neural network is a frequently used diagnostic tool
for heart issues. This study presents asystem that uses a neural
network to forecast cardiac disease.13 clinical traits were used
in this proposed method to forecast heart issues.The
experiments conducted for this work have shown its suggested
algorithm'’s strong performance in comparison to other welding
methods.

D.In a medical decision-support system, the chance of
coronary artery disease can be determined using
weighted fuzzy rules.

Authors: P. K. Anooj,

Abstract:The creation of healthcareOne of the most important
study topics has been domain applications. in recent years. Such
a piece of medical research software is a way for diagnosing
heart disease relying on laptop diagnosis methods. In this
method, data is collected from numerous sources and analyzed
using technology. Up until now, turning medical specialists'
knowledge to algorithms has largely been done by hand.
Conversely, systems for clinical decision-making based on
knowledge have been created using computers. This procedure
is lengthy and is mostly based on the expert's subjective
assessment.Algorithms for machine learning have been
developed to automatically discover using example and
unstructured information in order to solve this problem. Two
phases make up a proposed system of clinical decision-support
for estimating risk in cardiac patients: 2.constructing a decision-
support system based on fuzzy rules. 1. creating an automated
process for producing decision tree rules and weighted fuzzy
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sets. Then, the fuzzy system is built using the selected attributes
and weighted fuzzy rules.

111. METHODOLOGY
Module Names:

A.Upload Module: This module will be used to upload patient
data related to heart disease. Process Module Prior to actually:
We will delete all the records which have missing values using
this module.The training and testing portions of the dataset will
be divided into two parts. Using training data, each classifier
will construct a training model, which it will then test using test
data

B.SVM Module:In this session, we will build a training model
to evaluate the SVM algorithm and then use test data to assess
the model's performance. We will construct a train model with
the Nave Bayes method and then evaluate the classification's
precision using test data. Logistic Regression: This analysis will
look at the precision of the train model.

C.Module ANN: The test data can be used to assess the training
model's accuracy for the Transfer Learning neural network.

D.HRFLM: Provide a mixed strategy that utilizes the Random
Forest algorithm and the Linear model. Using both algorithms,
a hybrid approach will be constructed, and the best algorithm
will be chosen using a voting classifier.

E.Extreme Machine ule is based on a potent Advanced
Machine Learning technique that achieves higher Learning
Extension Module: Developed for extension, this additional
modprediction accuracy when compared to other methods. A
cutting-edge method for pattern categorization and function
approximation is called Extreme Learning Machine (ELM).
This approach is just one neural network; it includes one layer
of hidden units and weights among outputs and hidden nodes
that are determined randomly and held constant throughout
training and prediction phases. On the other side, it is incredibly
quick to train the weights that link hidden nodes to outputs.
According to experimental experiments published in the
literature, ELMs can deliver reliable predictive performance at
a significantly lower cost than networks trained using the back-
propagation algorithm.

This module shows a graph of each method's accuracy for
comparison's purpose.
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IV. SYSTEM ARCHITECTURE
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Figl: The system's architecture for recognising facial expressions.
A.MODULES DESCRIPTION

A. Upload Module: This module will be used to submit a dataset
of heart disease information from prior patients. Module after
processing: With this module, All records with missing values
will be deleted.. To achieveclassification sensitivity, all
classifications will first create a method using data for training,
then test that model using test data. A testing and a training half
will be generated from the dataset.

B. SVM Module: With the aid of this module, we will construct
a train model using the SVM method. We will also integrate
testing data into to this model for assessing classification
accuracy.

C. Nave Bayes: We will create a train model using the To
choose Bayes technique and test data in order to evaluate the
precision of a Nave Bayesian classification.

Logistic Regression: Using the Logistic Regression algorithm,
the train model's accuracy will be evaluated.

ANN Module: A Deep Learning neural network train behavior
reflects calculation will be performed using test data. HRFLM:
Propose a hybrid approach that combines the Generalized linear
model and the Random Forest method. A hybrid model that
combines the two methods will be utilised to determine which
method is the most successful to use a voting classifier.

D.Extension Module for Extreme Machine Learning:

For purposes of extension, this contribute module was
developed. It is built on the potent Extreme machine learning
algorithm, which outperforms all other algorithms in terms of
prediction accuracy. An new technique for pattern classification
and linear regression is called the Extreme Learning Machine
(ELM). This approach uses a single human brain with a high
number of hidden nodes, together with constant random
variables that are applied to the input and hidden nodes during
the prediction and training phases. On the other hand, it takes
less time to train the weights that link hidden nodes to
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outputs.studies published in the literature have shown that
network taught using the back-propagation method are
considerably more expensive to run than ELMs, that can deliver
respectable prediction performance.

Graph:This pares module comthe graph-format accuracy of
each algorithm. HealthGraph:The module compares every
algorithm's accuracy by visualising them all as graphs.

B.Medical facilities

The user of the healthcare institution must register for the cloud,
log in, check their biography, look on patient data to use a
keyword in the content (client submits and data will be shown
if access is provided), receive a secret key, and complete the
following activities. These chores include registering the
division (cardiology, urology, many.) and profession (like
Doctor, Nurse, Surgeonetc) and logging in. Provide a download
option only here and list each secret key that the authority is
allowed to offer in response.

Graph: module shows all algorithm levels of accuracy in graph
form for comparison.

Techniques and Algorithms

A. .From the Heart Disease Dataset at the University of
California, Irvine. Gender, age, cp (type of chest pain), lipid tier,
breaking the fast blood sugar levels, workout chest pain, highest
attained pulse rate (thalach), highest attained pulse rate (thal),
as well as the number of main veins are among the 14
characteristics of the collected data that are relatively condensed
and frequently used. These biological traits usually represent
the heart's overall condition, and using them for prediction in a
data-driven way will surely yield positive outcomes. It has
roughly 300 samples.

B. Framingham Heart Disease Prediction Dataset

C .Almost 4,000 records and 15 variables make up the
"Framingham" cardiovascular disease dataset. Predicting the
10-year likelihood of developing coronary artery disease is the
dataset's main goal (CHD).

Dataset for Stroke Prediction

D. This dataset attempts to predict a person's chance of having
a stroke based on 11 input parameters, such as gender, age,
family situation, occupation, predisposition for hypertension, a
person's body mass index (BMI), hypoglycemia, pulse rate,
chest discomfort, and pre-existing medical disorders. This
dataset consists of around 5,000 samples. Go here to obtain the
Kaggle Strike Predictions Dataset.
Heart disease data set, combined

E. Several datasets that were made accessible by the UCI
Cardiovascular Disease Team are combined in one larger
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dataset. It has 75 attributes (far more than the 15 in the set of
data) and over 300 samples, making it much more useful for
train. Download the comprehensive datasetonheartdisease.

PTB ECG Dataset

the risk of numerous heart illnesses using the
Electrocardiogram and private health history information
of 290 individuals. The PTB dataset is available here.
Another dataset used to estimate cardiac risk using ECG
data is MIT-BIH. To apply data science to forecast the
danger of cardiovascular diseases using a wide range of
parameters, there are numerous more cardiovascular risk
prediction datasets that are publically available. The
majority of these data are well-maintained and only need
some basic feature engineering, which we shall discuss in
a moment.

V. RESULT ANALYSIS AND DISCUSSION
A User Registration page:

To upload the heart dataset, select "Upload Heart Disease
Dataset"” from the screen above.

BEo

B. screen | am uploading ‘cleveland.data’ dataset, after
uploading dataset will get below screen

Bo
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C. In above screen, we can see that the dataset comprises
303 entries in total.use pre-processing to weed out all non-
numeric data, click the "Pre-process Dataset" button.

BEo

Pre-processing condensed the dataset in the display above to
297 entries, and we're able to observe how it application
arbitrarily divided the total dataset into two portions known as
train and test.237 records were used in the training application,
while 60 records were used in the testing application. The
application will select 60 records at random, therefore accuracy
of the same method will never be the same because records are
randomly selected for testing.

Selecting "Run SVM Algorithm™ will now generate a Svm
using the training data along with the test datasat to evaluate the
classification accuracy of the SVM model.

= CRE o emaaonmxae=l8 <-covom]

The extension EML algorithm achieved 93% accuracy in the
screen above, which is better than all other algorithms. To view
the graph below, click the "Accuracy Graph" button now
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Algorith names are represented on the x-axis in the graph above,
and algorithm accuracy is shown on the y-axis. Hrflm and
extension algorithms have higher accuracy in all proposed
methods.

VI. CONCLUSION

The long-term saving of human lives and the early
detection of irregularities in heart problems will be made
possible by identifying the processing of raw healthcare
data of heart information. In order to process the raw data
and deliver a fresh and original insight towards heart
disease, machine learning techniques were applied in this
study. Prediction of heart disease is difficult and crucial in
the medical industry. However, if the disease Iis
discovered in its early stages and preventative measures
are implemented as soon as feasible, the fatality rate can
be significantly reduced. In order to focus the research on
real-world datasets rather than only theoretical
frameworks and simulations, further development of this
study is extremely desirable. When using the proposed
hybrid HRFLM technique, the traits of Random Forest
(RF) andLM for linear method. When it came to
predicting heart disease, HRFLM showed to be quite
reliable.

REFERENCES

[1] A.S. Abdullah and R. R. Rajalaxmi, ‘A data mining model for
predicting the coronary heart disease using random forest
classifier,”” in Proc. Int. Conf. Recent Trends Comput. Methods,
Commun. Controls, Apr. 2012, pp. 22-25.

[21 A. H. Alkeshuosh, M. Z. Moghadam, I. Al Mansoori, and M.
Abdar, ‘“Using PSO algorithm for producing best rules in

IJRITCC | August 2023, Available @ http://www.ijritcc.org

(3]

6]

[7]

(8l

[9]

[10]

[11]

[12]

diagnosis of heart disease,”” in Proc. Int. Conf. Comput. Appl.
(ICCA), Sep. 2017, pp. 306— 311.

Mrs. Monika Soni. (2015). Design and Analysis of Single Ended
Low Noise Amplifier. International Journal of New Practices in
Management and Engineering, 4(01), 01 - 06. Retrieved from
http://ijnpme.org/index.php/IINPME/article/view/33

N. Al-milli, <‘Backpropogation neural network for prediction of
heart disease,’” J. Theor. Appl.Inf. Technol., vol. 56, no. 1, pp.
131-135, 2013.

C. A. Devi, S. P. Rajamhoana, K. Umamaheswari, R. Kiruba, K.
Karunya, and R. Deepika, ‘‘Analysis of neural networks based
heart disease prediction system,”” in Proc. 11th Int. Conf. Hum.
Syst. Interact. (HSI), Gdansk, Poland, Jul. 2018, pp. 233-239.
Reddy, A. ., & Waheeb , M. Q. . (2022). Enhanced Pre-
Processing Based Cardiac Valve Block Detection Using Deep
Learning Architectures. Research Journal of Computer Systems
and  Engineering,  3(1), 84-89. Retrieved from
https://technicaljournals.org/RICSE/index.php/journal/article/vi
ew/47

P. K. Anooj, ““Clinical decision support system: Risk level
prediction of heart disease using weighted fuzzy rules,”’ J. King
Saud Univ.-Comput. Inf. Sci., vol. 24, no. 1, pp. 27-40, Jan.
2012. doi: 10.1016/j.jksuci.2011.09.002.

Gadgil, K. S. ., Khampariya, P. ., & Bakre, S. M. . (2023). An
Overview on the Investigation of Power Quality Problems and
Harmonic Exclusion in the Power System using Frequency
Estimation Techniques. International Journal of Intelligent
Systems and Applications in Engineering, 11(3s), 49-62.
Retrieved from
https://ijisae.org/index.php/IJISAE/article/view/2531

L. Baccour, ‘“‘Amended fused TOPSIS-VIKOR for classification
(ATOVIC) applied to some UCI data sets,”” Expert Syst. Appl.,
vol. 99, pp. 115-125, Jun. 2018. doi:
10.1016/j.eswa.2018.01.025.

C.-A. Cheng and H.-W. Chiu, ‘‘An artificial neural network
model for the evaluation of carotid artery stenting prognosis
using a national-wide database,”’ in Proc. 39th Annu. Int. Conf.
IEEE Eng. Med. Biol. Soc. (EMBC), Jul. 2017, pp. 2566—2569.
H. A. Esfahani and M. Ghazanfari, ‘‘Cardiovascular disease
detection using a new ensemble classifier,”” in Proc. IEEE 4th
Int. Conf. Knowl.- Based Eng. Innov. (KBEI), Dec. 2017, pp.
1011-1014. [9] F. Dammak, L. Baccour, and A. M. Alimi, ‘“The
impact of criterion weights techniques in TOPSIS method of
multi-criteria decision making in crisp and intuitionistic fuzzy
domains,”” in Proc. IEEE Int. Conf. Fuzzy Syst. (FUZZ-IEEE),
vol. 9, Aug. 2015, pp. 1-8.

R. Das, I. Turkoglu, and A. Sengur, ‘‘Effective diagnosis of heart
disease through neural networks ensembles,”” Expert Syst.
Appl., vol. 36, no. 4, pp. 7675-7680, May 2009. doi:
10.1016/j.eswa.2008.09.013.

232


http://www.ijritcc.org/

