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Abstract— Heart’s abnormal activities are analyzed using 

electrocardiogram (ECG). The hearts arrhythmia is 

distinguished using electrical signals from ECG. 

Supraventricular Tachycardia, Ventricular Tachycardia, 

Tachycardia and Bradycardia can be analyzed. Here we use 

neural network to program with analog data and then test to 

validate the data set.  Hyperkalemia and Myocardial Ischemia 

can be found on examining the T-wave and Hypocalcaemia can 

be found on calculating QRS interval. Abnormality detection 

becomes an essential in a Telecardiac system. Data will be 

extracted from MIT-BIH supraventricular database and ECG 

machine of expertise doctor. During the last fifteen years the 

wavelet transform has proven to be a valuable tool in many 

applications area of non-stationary signals such as biomedical 

signals and ECG particularly. Advantage of using wavelet 

transform is that it divides the characteristics of ECG into 

different scales with various resolutions. This helps anyone to 

extract the main features in the ECG signal for the analysis 

purpose by removing the high frequency noise 
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I.  INTRODUCTION   

 Abnormal activities of heart which are called 

arrhythmias can be analyzed by an electrocardiogram (ECG). 

These arrhythmias are classified using details of electrical 

signals and by analyzing PQRST wave properties. Multiple 

data samples of normal ECG characteristics were read and 

analyzed for difference between normal signal and irregular 

signal. Data will be extracted from MIT-BIH supraventricular 

database and ECG machine of expertise doctor. Here we will 

analyze mostly chaotic and stochastic signals, though we 

know that chaotic and stochastic behaviour have limitation. 

Here we will try to classify which are directly or indirectly 

related to heart arrhythmias. Hidden markov model (HMT) 

and Artificial neural network (ANN) is used for signal 

analyzing, for pattern recognition tool in MATLAB will be 

used. 

II.

 

MOTIVATION

 

  
Figure shows the PQRST wave segments of ECG 

  

 ECG detection is the first step in guarantying the 

accuracy of heart-risk alert. For ex. Threshold – based wavelet 

transform method is used to deal with QRS complex detection. 

ECG beat recognition can be done by artificial neural network 

(ANN). If the ECG signals are clean and high fidelity then the 

health information can be understood properly. T wave and ST 

segment contain abundant information about cardiac disease 

like myocardial infraction, high risk CVD’s (Cardiovascular 

diseases) causes changes in ST waveform. Also the diseases 

like sinus Bradycardia, sinus Tachycardia, Respiratory sinus 

Arrhythmia, Sinus Node disease, Atrial Tachycardia. 

 Stress and anxiety during pregnancy can influence 

the development of the fetus. Stress influences the cardiac 

system so ECG helps in detecting it. 

III. LITERATURE SURVEY 

A. Title:  

“A novel multi-resolution SVM (MR-SVM) Algorithm to 

detect ECG signal Anomaly in WE-CARE project”  

PQRST wave gives lot of information like 

P wave- During atrial depolarization the main electrical vector 

is directed from the sino –atrial (SA) node towards the 

atrioventricular (AV) node and spreads from the right atrium 

to the left atrium the turns in to P-Wave. 

QRS-complex- To reflect the rapid depolarization of the right 

and left ventricles, which have a large muscle mass compared 

to the atria, their fore the QRS-complex usually has much 

larger amplitude. 

ST-segment- To connect the QRS complex and the T-wave, 

the ST-segment reflects the period when the ventricles are 

depolarized. It is isoelectric when its morphology is normal. 
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T-wave – To represent the repolarization (or recovery) of the 

ventricles, the interval from the beginning of the QRS-

complex to the apex of the T-wave is reflected to as the 

absolute recovery period. And the last half of T-wave is 

referred to as the relative refractory period (or vulnerable 

period). 

Technique: MR-SVM Algorithm (Multi Resolution Support 

Vector Machine), Basic idea is to decompose signals by 

orthogonal wavelet basis function and get useful information. 

Conclusion: The algorithm suffering from much noise effects 

that is why the performance is downgraded. 

Title: “A novel multi-resolution SVM (MR-SVM) Algorithm 

to detect ECG signal Anomaly in WE-CARE project”  

PQRST wave gives lot of information like 

P wave- During atrial depolarization the main electrical vector 

is directed from the sino –atrial (SA) node towards the 

atrioventricular (AV) node and spreads from the right atrium 

to the left atrium the turns in to P-Wave. 

QRS-complex- To reflect the rapid depolarization of the right 

and left ventricles, which have a large muscle mass compared 

to the atria, their fore the QRS-complex usually has much 

larger amplitude. 

ST-segment- To connect the QRS complex and the T-wave, 

the ST-segment reflects the period when the ventricles are 

depolarized. It is isoelectric when its morphology is normal. 

T-wave – To represent the repolarization (or recovery) of the 

ventricles, the interval from the beginning of the QRS-

complex to the apex of the T-wave is reflected to as the 

absolute recovery period. And the last half of T-wave is 

referred to as the relative refractory period (or vulnerable 

period). 

Technique: MR-SVM Algorithm (Multi Resolution Support 

Vector Machine), Basic idea is to decompose signals by 

orthogonal wavelet basis function and get useful information. 

Conclusion: The algorithm suffering from much noise effects 

that is why the performance is downgraded. 

B. Title: 

“A Journal  of real peak recognition of electrocardiogram 

(ECG) signals using Neural network ” – When ECG signals 

has been chosen by using an ANN method via MATLAB 

software then this approach is useful in real peak recognition 

since it provides valuable information to doctors regarding 

heart diagnosis and also indicate condition of heart. 

Technique: An ECG signal has been chosen by using neural 

network method via matlab software. 

Conclusion: Neural network pattern recognition is suitable 

software with high ability to classify input patterns into a 

corresponding output target with high efficiency. The real 

peak of ECG signals can be identified by training the network 

accordingly. 

C. Title: 

“ECG signal classification using Principal component 

Analysis with Neural Network in Heart Computer Interface 

Applications” – The characteristics features of ECG like QRS-

complex, QRS-duration, R-peak height, T-peak, T-onset And 

T-offset points, T-peak height, ST and QT segment duration 

helps the clinical staff in disease diagnosis. 

Technique: Artificial Neural Network (ANN) is a functional 

pattern classification technique which is trained all the way 

through the error Back-Propagation algorithm. 

Conclusion: Principal classification of input data of neural 

network has been increased by using Principal Component 

Analysis with neural network and using other soft computing 

techniques like Fuzzy logic. 

D. Title: 

“Help system for medical diagnosis of Electrocardiograph” – 

Human heart beats ceaselessly about 60 times a minute until 

the end of his life, the disease can be identifies as Sinus 

Bradycardia (frequency< 60 beats per minutes), Sinus 

Tachycardia (frequency80 to 90 beats per minutes), Sinus 

node disease (ECG signal will be slow and may contain 

pauses), Atrial Tachycardia (Deformation of P Wave) etc. 

 Technique: Average filter Matlab code is used, filter consists 

to remove a linear trend of the vector using Fourier transform. 

Conclusion: Algorithm would be improved so that it can run 

on any type of ECG signal. 

E. Title: 

“Investigation and classification of ECG beat using input 

output additional weighted feed forward neural network”- A 

single normal cycle of ECG represents successive arterial 

depolarization and ventricular repolarization that occurs with 

every heartbeat. These can be approximately associated with 

the peaks and other ECG waveforms, labelled as P, Q, R, S 

and T. 

Technique: Soft computing techniques are used for ECG 

classification, Features are extracted using Discrete Cosine 

Transform (DCT). Radial Basis Function (RBF), Multi-layer 

Perceptron Neural Network (MLP-NN), Multi-layer Feed 

Forward Network (FF-NN) which provides additional weights 

between the input layer and the output layer. 

Conclusion: Using proposed method, the classification 

accuracy is improved up to some extent. Further work needs to 

be done in the area of optimization to select the best learning 

rate and momentum.  

IV. PLAN OF PROJECT WORK 

As per the old work done in this area, lots of work has to be 

done in this area. By my point of view CVD (Cardiovascular 

Disease) can be evaluated perfectly if we use Wavelet 

Transform Method with the help of Hidden Markov Model & 

Artificial Neural Network. 

Rough structure of proposed work has to be done in this area 

are as follows: 
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        Human heart         ECG waveforms 
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                              (CVD Classification) 

 

                                                    APC/ PVC/SVT/VT/VF etc   

 

Electrocardiogram i.e. ECG data for the analysis and 

classification will be obtained from the MIT-BIH arrhythmia 

database, the MIT-BIH Ventricular Arrhythmia database and 

the MIT-BIH supraventricular arrhythmia database or 

necessary signals can be collected from local super-specialty 

hospitals. Various ECG segments will be selected from the 

databases for modeling and classification. The data set 

included around 200 segments each of normal ECG, APC, 

PVC, SVT, VT and VF. The data from the MIT-BIH 

arrhythmia and supraventricular arrhythmia databases may be 

re-sampled so that all the data used in the analysis had a same 

sampling frequency (say 250 Hz).Prior to modeling, the ECG 

signals may be  preprocessed to remove noise due to power 

line interference, respiration, muscles tremors, spikes etc. 

Thus after removing noise, the data will be analyzed and 

features are extracted with the help of wavelet transform. Then 

the classifiers like neural networks and HMM system will be 

used for identification and classification. 

V. CONCLUSION 

If this planed technique for classification and detection has 

been implemented perfectly so, it is very useful for the 

classification of cardiac arrhythmias in critically ill patients 

and aid in the diagnosis of heart disease effectively. This 

technique is suitable for real-time implementations and can be 

used for diagnosis.  
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