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Abstract— The problems related to heart are mapped by 

ECG test. Electrocardiogram maps electrical activity of 

heart that changes with time. ECG test is first test to 

determine if a person has heart disease or not. According to 

World Health Organization, nearly 17.9 million people die 

due to heart diseases every single year. An Early detection 

of heart diseases is the only way to avoid and prevent 

diseases related to heart. A well-known MIT-BIH 

arrhythmia database is used here. This paper proposes a 

survey related to automatic analysis and classification of 

ECG recordings and collectively helps to create a system 

that can easily and accurately diagnose typical arrhythmias. 

ECG analysis of larger data is very time consuming, 

therefore machine learning approaches are proposed for 

analysis of datasets in this survey. Construction of 

classification models from a given dataset is easy and their 

overall performance when we use with different parameters. 

The proposed approach achieved high accuracy for 

classifying ECG heartbeats and could be used to assist 

cardiologists. This survey paper presents a study by 

analyzing the performance of machine learning algorithms. 
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Motivation: Electrocardiogram (ECG) is a medical test used 

to detect heart condition and heart problems by measuring 

electrical activity generated by heart as it contracts. 

Different algorithms and techniques were used for detection 

of heart issues but failed to give appropriate results. In 

upcoming days, there will be very good scope for data 

science in the field of health care data processing and 

medical science. In today’s world, heart disease is one of the 

primary reasons for occurrence of most deaths. So doctors 

may recommend ECG test if someone feels breathing 

problems or chest pain. Machine learning algorithms used 

for classifying the datasets of heartbeat signals and this 

concept helps to assist cardiologist spend less time on 

analysis of reports. This machine learning methods used to 

detect heart diseases in early stages, and helps to provide 

better treatment to patients and avoid severe consequences. 

I. INTRODUCTION 

Human heart is the key organ of Human body. The primary 

function of heart is to pump blood around the body so the 

cells can receive oxygen and food and remove carbon 

dioxide. Any kind of dysfunction in the heart results in heart 

diseases such as heart attacks, heart failure and more. If a 

person is feeling chest pain or other problems while 

breathing, a physician may recommend an ECG test to 

check electrical activities of heart and to find the cause of 

unexplained chest pain or pressure. An ECG is simply 

representation of electrical activity of the heart muscles. It is 

a graph of voltage versus time of electrical activity of heart. 

There are ten electrodes in 12 lead ECG and they are placed 

on the patient's limbs and on the surface of the chest.  

The three main components of an ECG are P wave, 

QRS complex and T wave. The P wave represents the 

depolarization of the atria, the QRS complex represents the 

depolarization of the ventricles and T wave represents the 

repolarization of the ventricles. Any sort of disturbance in 

these components results into heart diseases. ECG can be 

recorded as short intermittent tracings or continuous ECG 

monitoring. Continuous monitoring is used for critically ill 

patients. These monitoring is done by using Holter devices. 

Analysis of large number of data, usually collected by these 

Holter devices, is very time consuming. Therefore, an 

algorithm for automatic analysis of such ECG records can 

be helpful for cardiologists. 

Number of Automatic analysis and classification 

models was proposed in many papers and they achieved 

better results. The kth nearest-neighbors rule was used for 

classification of PVC and normal beats [1]. In [2] for 

recognition of heartbeat patterns, Feed-forward and fully 

connected artificial neural networks supported by particle 

swarm optimization technique are employed.  

Hidden Markov Model (HMM) technique with 

apache spark has been used to improve speed of analysis [4]. 

The novel deep learning approach which has been 

developed by using tensor flow and Google deep learning 

library was proposed to classify ECG beats [10].The 

important requirement of classification is features. These 

features are the inputs of the given algorithms. Here, 

Random forest and gradient boosting trees algorithms are 

used using spark-scala firmware and achieved 

comparatively better results.  

II. LITERATURE SURVEY 

In 2005, I. Christov, et al [1] presented an analysis of 

electrocardiographic pattern recognition parameters for 

premature ventricular contraction (PVC) and normal (N) 

beat classification in the paper named "Premature 

ventricular contraction classification by the Kth nearest-

neighbors rule". They have applied Kth nearest-neighbors 

rule with global and local reference sets and achieved 

considerably better sensitivity. But the proposed method 

fails to recognize some of the records as Ns, because they 

are alike to some PVCs, and results in decrease in the 

specificity. 

Turker Ince, et al [2] has proposed a Generic and 

Robust system for automated patient-specific classification 

of ECG signals. These systems were based on an efficient 

formation of morphological and temporal features from the 

ECG data and evolutionary neural network processing of the 

input patterns individually for each patient. They have 



Survey on Analysis, Classification and Early Detection of Heart Diseases Using Heartbeat Features and Machine Learning Algorithms 

 (IJSRD/Vol. 8/Issue 4/2020/014) 

  

 All rights reserved by www.ijsrd.com 57 

achieved an average accuracy of 98.3% and 97.4% for VEB 

and SVEB detection respectively. 

In the research topic, "A Human ECG 

Identification System Based on Ensemble Empirical Mode 

Decomposition" in 2013 by Z. Zhao, et al [3] they proposed 

ECG identification system based on ensemble empirical 

mode decomposition. They used KNN as a classifier tool. 

The system achieved identification accuracy of 95%. 

J. O’Brien proposed a Hidden Markov Model 

(HMM) technique with apache spark has been used to 

improve speed of analysis in 2014. This technique is not be 

complete until the HMM itself is built and can be tested [4]. 

The paper has proven that there is potential for developing a 

fast classifier for heartbeats classification. 

G. Valenza, et al [5] proposed an application of 

inhomogeneous point-process models of heartbeat dynamics 

to assess short term affective haptic perception 

instantaneously. This model automatically recognizes 

caress-like stimuli lasting for 4.3 to 25 seconds. These 

stimuli were administered on the forearms of volunteers 

through ad-hoc wearable haptic devices. 

In the research topic, "Heartbeat classification 

system based on neural networks and dimensionality 

reduction" in 2016 by Rodolfo de Figueiredo Dalvi, et al [6] 

they proposed complete approach for the automatic 

classification of heartbeats to help cardiologist to diagnose 

arrhythmia. They applied PCA technique which was used to 

select best features while retaining other. They have 

generated reports by using their algorithm and further used 

for triage of the patients, so that cardiologists can prioritize 

the diagnosis of the critical cases with the least delay. The 

proposed approach achieved accuracy of 97%. But this 

approach has a limitation related to classification of right 

bundle branch block beats and premature atrial beats. 

In 2017, Li H, et al [7] proposed a novel method 

based on GA-BPNN to classify ECG signals in the paper 

named "Genetic algorithm for the optimization of features 

and neural networks in ECG signals classification". For 

features extraction they proposed method named wavelet 

packet decomposition (WPD) and then GA-BPNN method 

was applied to filter these extracted features and to classify 

ECG signals in 6 types. The GA-BPNN method used in this 

research achieved accuracy of  99.33%. 

S. Celin, et al [8] proposed method that classified 

ECG signals by using various classifiers in the paper named 

"ECG Signal classification using various machine learning 

techniques". The input signals are preprocessed by some 

filtering methods and then extracted features are classified 

by using SVM, ANN, Adaboost and Naive Bayes classifiers. 

Among these classifiers, the accuracy of naive bayes is high. 

The problem of the heart is normally monitored by 

ECG. The comparison of parameters like QRS complex 

duration, RR intervals and heart rates of different ECG 

signals with normal ECG signal was presented by P. 

Tirumala Rao, et al on the research topic "Distinguishing 

Normal and Abnormal ECG Signal" [9]. The aim of that 

work was to determine whether arrhythmia exist are not. 

The Extraction of Q R S complex was done by Pan–

Tompkins algorithm. They have concluded that the analysis 

of QRS complex of an ECG signal is a key point to identify 

physical condition of heart. 

In 2018, G. Sannino, et al [10] presented a DNN 

for the heartbeat classification in the paper named "A deep 

learning approach for ECG-based heartbeat classification for 

arrhythmia detection". From larger datasets, the recognition 

of abnormal heartbeat is an important task. Thus, they 

proposed a novel deep learning approach to classify ECG 

beats. The approach has been developed by using the Tensor 

Flow framework and Google deep learning library in the 

Python programming language. They achieved 

comparatively higher accuracy in all datasets. 

III. CONCLUSION 

From the above conducted survey, it can be concluded that 

use of machine learning algorithms acquired the field of 

health care data processing and medical science and results 

into accurate and precise outputs.  

Automatic classification of heartbeats is nowadays 

a very useful platform for cardiologists to diagnose 

problems related to heart. This survey concludes that the 

machine learning algorithms are very effective methodology 

for classification purpose. The Random forest is 

comparatively the best algorithm which achieves highest 

accuracy among them. In this survey, the proposed system 

helps to save time and helps to detect heart diseases in 

earlier stages to avoid severe problems. 
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