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Abstract— Heart disease is one of the most significant causes 

of mortality in the world today. Prediction of cardiovascular 

disease is a critical challenge in the area of clinical data 

analysis. Machine learning (ML) has been shown to be 

effective in assisting in making decisions and predictions 

from the large quantity of data produced by the health care 

industry. We have also seen ML techniques being used in 

recent developments in different areas of the Internet of 

Things (IOT). Various studies give only a glimpse into 

predicting heart disease with ML techniques. In this paper, 

we propose a novel method that aims attending significant 

features by applying machine learning techniques resulting in 

improving the accuracy in the prediction of cardiovascular 

disease. The prediction model is introduced with different 

combinations of features and several known classification 

techniques. We produce an enhanced performance level with 

an accuracy level of 88:7% through the prediction model for 

heart disease with the hybrid random forest with a linear 

model (HRFLM). 
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I. INTRODUCTION 

It is difficult to identify heart disease because of several 

contributory risk factors such as diabetes, high blood 

pressure, high cholesterol, abnormal pulse rate and many 

other factors. Various techniques in data mining and neural 

networks have been employed to find out the severity of heart 

disease among humans. The severity of the disease is 

classified based on various methods like K-Nearest Neighbor 

Algorithm (KNN), Decision Trees (DT), Genetic algorithm 

(GA), and Naive Bayes (NB) [11], [13]. The nature of heart 

disease is complex and hence, the disease must be handled 

carefully. Not doing so may affect the heart or cause 

premature death. The perspective of medical science and data 

mining are used for discovering various sorts of metabolic 

syndromes. Data mining with classification plays a 

significant role in the prediction of heart disease and data 

investigation. 

 Various methods have been used for knowledge 

abstraction by using known methods of data mining for 

prediction of heart disease. In this work, numerous readings 

have been carried out to produce a prediction model using not 

only distinct techniques but also by relating two or more 

techniques. These amalgamated new techniques are 

commonly known as hybrid methods [14]. We introduce 

neural networks using heart rate time series. 

 This method uses various clinical records for 

prediction such as Left bundle branch block (LBBB), Right 

bundle branch block (RBBB), Atrial fibrillation (AFIB), 

Normal Sinus Rhythm (NSR), Sinus bradycardia (SBR), 

Atrial flflutter(AFL), Premature Ventricular Contraction 

(PVC)), and Second degree block (BII) to find out the exact 

condition of the patient in relation to heart disease. The 

dataset with a radial basis function network (RBFN) is used 

for classification, where 70% of the data is used for training 

and the remaining 30% is used for classification. 

II. LITERATURE REVIEW 

There are numerous works has been done related to disease 

prediction systems using different data mining techniques and 

machine learning algorithms in medical centres.   

 K.  Polaraju et  al, [7]  proposed Prediction  of Heart  

Disease using Multiple Regression  Model and it proves that  

Multiple Linear Regression is appropriate for  predicting 

heart disease chance.  

 The work is performed using training data set 

consists of 3000 instances with 13 different attributes which 

has mentioned earlier. The data set is divided into two parts 

that is 70%  of  the  data  are  used  for  training  and  30%  

used  for testing. Based on the results, it is clear that the 

classification accuracy of Regression algorithm is better 

compared to other algorithms.   

 Marjia  et  al,  [8]  developed  heart  disease  

prediction  using KStar, j48,  SMO, and Bayes  Net and 

Multilayer  perception using WEKA software. Based on 

performance from different factor SMO and Bayes Net 

achieve optimum performance than KStar, Multilayer 

perception and J48 techniques using k-fold cross validation. 

The accuracy performances achieved by those algorithms are 

still not satisfactory.  Therefore, the accuracy’s performance 

is improved more to give better decision to diagnosis disease. 

S.  Seema  et  al,[9]  focuses  on  techniques  that  can  predict 

chronic  disease  by mining  the  data  containing in  historical 

health  records  using  Naïve  Bayes,  Decision  tree,  Support 

Vector Machine(SVM) and Artificial Neural 

Network(ANN).  A comparative study is performed on 

classifiers to measure the better performance on an accurate 

rate.  From this experiment, SVM gives highest accuracy rate, 

whereas for diabetes Naïve Bayes gives the highest accuracy.  

 Ashok  Kumar  Dwivedi  et  al,  [10]  recommended  

different algorithms  like  Naive  Bayes,  Classification  Tree,  

KNN, Logistic Regression, SVM and ANN. The Logistic 

Regression gives better accuracy compared to other 

algorithms. 

III. TASK TO IMPLEMENT 

For this application firstly the user has to connect his phone 

to the internet. Then after login the user must register into the 

application using his basic personal details like username and 

email. Now to predict heart disease, user enters the values of 

various parameters on the basis of which risk factor will be 

calculated. After clicking predict button the result will be 

shown. If result is 1, user has risk of heart disease, if 0 then 

user does not have the risk. 
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Fig. 1: Experiment workflow with UCI dataset. 

 HRFLM makes use of ANN with back propagation 

along with 13 clinical features as the input. The obtained 

results are comparatively analyzed against traditional 

methods. The risk levels become very high and a number of 

attributes are used for accuracy in the diagnosis of the disease. 

The nature and complexity of heart disease require an 

efficacious treatment plan. Data mining methods help in 

remedial situations in the medical Fifield. The data mining 

methods are further used considering DT, NN, SVM, and 

KNN. Among several employed methods, the results from 

SVM prove to be useful in enhancing accuracy in the 

prediction of disease. The nonlinear method with a module 

for monitoring heart function is introduced to detect the 

arrhythmias like bradycardia, tachycardia, atrial, atrial 

ventricular flutters, and many others. The performance 

efficiency of this method can be estimated from the accuracy 

in the outcome results based on ECG data. ANN training is 

used for the accurate diagnosis of disease and the prediction 

of possible abnormalities in the patient. Diverse data mining 

approaches and prediction methods, such as KNN, LR, SVM, 

NN, and Vote have been rather popular lately to identify and 

predict heart disease. The novel method Vote in conjunction 

with a hybrid approach using. 

 LR and NB is proposed in this paper. The UCI 

dataset is used for conducting the experiments of the 

proposed method, which resulted in 87.4% accuracies in the 

prediction of heart disease. The Probabilistic Principal 

Component Analysis (PPCA) method is proposed for 

evaluation, based on three data sets of Cleveland, 

Switzerland, and Hungarian in UCI respectively. The method 

extracts the vectors with high co-variance and vector 

projection used for minimizing the feature dimension. The 

feature selection with minimizing dimension is provided to a 

radial basis function, which supports kernel-based SVM. 

 The results of the methods are 82.18%, 85.82% and 

91.30% of UCI data sets of Cleveland, Switzerland and 

Hungarian respectively. The hybrid method combining linear 

regression (LR), Multivariate Adaptive Regression Splines 

(MARS) and ANN is introduced with rough set techniques 

and is the main novel contribution of this paper. The proposed 

method effectively reduced the set of critical attributes. The 

remaining attributes are input for ANN subsequently. 

 The heart disease data sets are used to demonstrate 

the efficiency of the development of the hybrid approach. The 

heart disease prediction with multilayer perception of NN is 

proposed. This method uses 13 clinical attribute features as 

the input and trained by back propagation are very accurate 

results in identifying whether the patient has heart disease or 

not. The results of the classification method have proved a 

higher degree of accuracy and performance in the prediction 

of heart disease compared to the other existing methods. The 

feature selection plays a prominent role in the prediction of 

heart disease. 

 ANN with back propagation is proposed for better 

prediction of the disease. The results obtained from the 

application of ANN are highly accurate and very precise. The 

genetic algorithm with fuzzy NN known as Recurrent Fuzzy 

Neural Network (RFNN) is introduced for the diagnosis of 

heart disease. In the UCI data set 297 instances of patient 

records, in total, are considered of which 252 records are used 

for training and the remaining for testing. 

 The results have been located to be satisfying based 

on the assessment. Heart disease prediction with SVM and 

ANN is proposed. In this approach, two methods are used for 

the premise of the accuracy and time of testing. The proposed 

model arranges the data records into two classes in SVM as 

well as ANN for further analysis as shown in. The Back 

Propagation Neural Network (BPNN) with classification 

method is introduced, where the hypertension gene sequence 

is generated and then, thereafter the exact gene sequence. The 

performance of the BPNN techniques has been measured in 

the training phase as well as the testing phase with the various 

numbers of samples. The accuracy of this technique has 

improved in correspondence to the number of records. 

IV. ARCHITECTURE 

 
Fig. 8: Architecture Methodology 

A. Algorithms 

 Algorithm 1 Decision Tree-Based Partition 

Require: Input: D dataset – features with a target class 

for ∀features do for Each sample do 

Execute the Decision Tree algorithm 

end for 

Identify the feature space f1, f2, . . . , fx of dataset UCI. (9) 

end for 

Obtain the total number of leaf nodes l1, l2, l3,. . . , ln with its 

constraints (10) 

Split the dataset D into d1, d2, d3,. . . , dn based on the leaf 

nodes constraints. (11) 

Output: Partition datasets d1, d2, d3,. . . , dn 

 Algorithm 2 Apply ML to Find Less Error Rate 

Require: 
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Input: Datasets with partition – d 1, d2, d3,. . . , dn 

for 

∀apply the rules 

do 

On the dataset R(d1,d2,d3,. dn) 

end for 

Classify the dataset based on the rules C(R(d1),R(d2) 

. . . . . .R(dn)) (12) 

Output: Classifified datasets with rules C(R(d1),R(d2) 

. . . . . .R(dn)) 

 Algorithm 3 Feature Extraction Using Less Error 

Classififier 

Require: Input: Classifified datasets C(R(d1),R(d2). R(dn)) 

for ∀Find out min error rate from the input do 

Min(C(R(d1),R(d2). R(dn))) (13) 

end for 

Find out max(min) error rate from the classififier. 

Output: Features with classifified attributes F(d1, d2, d3, 

. . . , dn) 

 Identifying the processing of raw healthcare data of 

heart information will help in the long term saving of human 

lives and early detection of abnormalities in heart conditions. 

Machine learning techniques were used in this work to 

process raw data and provide a new and novel discernment 

towards heart disease. Heart disease prediction is challenging 

and very important in the medical field. However, the 

mortality rate can be drastically controlled if the disease is 

detected at the early stages and preventative measures are 

adopted as soon as possible. 

 Further extension of this study is highly desirable to 

direct the investigations to real-world datasets instead of just 

theoretical approaches and simulations. The proposed hybrid 

HRFLM approach is used combining the characteristics of 

Random Forest (RF) and Linear Method (LM). HRFLM 

proved to be quite accurate in the prediction of heart disease. 

The future course of this research can be performed with 

diverse mixtures of machine learning techniques to better 

prediction techniques. Furthermore, new feature selection 

methods can be developed to get a broader perception of the 

significant features to increase the performance of heart 

disease prediction. 

V. SOFTWARE AND HARDWARE REQUIREMENTS 

A. Hardware and Software requirements Hardware: 

Processor: Pentium 4. 

RAM: 16GB. 

Hard disk: 16 GB or more. 

Sphgmomanometer, Thermometer, Stethscope, Pulsemeter, 

ECG Report. 5. 

B. Software: 

Xampp, VSCode 

Apache, Tomcat. 

Python Emulator, python, PHP, MYSQL. 

VI. CONCLUSION 

By using different types of data mining and machine learning 

techniques to predict the occurrence of heart disease have 

summarized.  Determine the  prediction  performance of  each 

algorithm  and  apply  the  proposed  system  for  the  area  it 

needed.  Use  more  relevant  feature  selection  methods  to 

improve  the  accurate performance  of  algorithms.  There are 

several treatment methods for patient, if they once diagnosed 

with the particular form of heart disease. Data mining can be 

of very knowledge form such suitable dataset.  

 In  conclusion,  as  identified  through  the  literature  

survey, believe only a marginal success is achieved in the 

creation of predictive model for heart disease patients and 

hence there is a need for combinational and more complex 

models to increase  the accuracy of the predicting the early 

onset of heart disease. With the more amount of data being 

fed into the database the system will be very intelligent. 

 There are many possible improvements that could be 

explored to improve the scalability and accuracy of this 

prediction system. Due to time limitation, the following 

research / work need to be performed for the future. Would 

like to make use of  testing  different  discretization  

techniques,  multiple classifier  voting technique  and  

different decision  tree  types namely  information gain  and  

gain ratio.  Willing to explore different rules such as 

association rule, logistic regression and clustering algorithms. 
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