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Abstract- Empathy of heart infirmity refined as disorder is real complex in medicinal ground. A standard diagnosis tool 
Electrocardiogram (ECG) signal is picked to distinguish regular and arrhythmias heart weary. This research exertion 
develops a unique sketch for feature extraction technique based on Discrete Wavelet Transform (DWT) and Principal 
Component Analysis (PCA). The objective of this effort is to succeed a resourceful arrhythmia discovery classification that 
can clue to high vibrating early heart diagnosis. Euclidean minimum distance norm is nearly new to find least possible 
distances and k- nearest neighbor classifier is used to classify the heart beats. Faithfully thirteen signals from the MIT-BIH 
arrhythmias ECG Database has been used for the training and testing the k-NN classifier. In the simulation result, DWT 
features works worthy for the classifier with the utmost accuracy of 94.4% whereas the accuracy is solitary 70.8% by PCA 
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I. INTRODUCTION 
 
Heart is the most vital structure of humanoid body. 
Rendering to World Health Organization (WHO) 
Cardiovascular Disease (CVD) is the 
topmajorsickness. This grounds more people to 
expire every single year. In turn every distinct year 
9.4 million demises arise andbesides in this 45 
percentage of deathsarise due to coronary heart 
sickness [1]. The innovative peer group of medical 
cure has been reinforced by Hi-Tech computerized 
progressions. Signals chronicled from the human 
body provide appreciated information about the 
actions of its body portion[2]. Customary practices of 
Clear investigation of ECG for doctors are difficult 
and time overwhelming job [3].Pictorial investigation 
desires knowledge to recognize the attained problems 
in ECG [4]. Electrocardiogram is an investigation that 
is made on the heart to identify the defects in the 
cardiac cycle by exploring the electricalevents of the 
human heart by assigning 12 prime electrodes over 
the human surface. As a result each electrode 
identifiesspecificvital morphological features in the 
ECG gesture.The small fluctuations in amplitude and 
interval of ECG cannot be resoluteprecisely by the 
stark-naked eye andECG patterns may consume to be 
experimentalover numerousperiods,therefore there is 
a requirement for computer assisted diagnosis 
scheme[5].This overlay a fashion for Computer ECG. 
In computerized ECG the programmed classification 
of heart bug into normal and abnormal arrhythmia is 
prepared in an automated mode. 
 
II. ARRHYTHMIA 

 
Arrhythmia is anillness of the heart rhythm [6]. The 
heart can wearyexcessivelywild (Tachycardia), 
excessivelyrelaxed (Bradycardia), or uneven. 
Arrhythmia is caused due to the heart’s electrical 

conduction system during the occurrence of irregular 
contraction and relaxation of the heart, different nerve 
messages signals the heart, blocking of signals and 
also whensignals travel in new pathways through the 
heart. The causes of arrhythmia may be due to heart 
attack, enlarged heart by birth, blood pressure, and 
also due to bad practices like smoking, alcohols and 
drugs. Every so oftendoses used to treat one form of 
arrhythmia will roota different type of strange heart 
rhythm. Indications can be very slight, or they may be 
stark or even dangerous. Specific of the indications 
during arrhythmia are extreme panicking, faintness, 
chest- pain, wooziness, and anemia. 
 
III. ELECTROCARDIOGRAM 
 
Electrocardiogram is an investigation that is made on 
the heart to isolate the flaws in the cardiac cycle by 
discovering the electrical actions of the humanoid 
heart using 12 probes over the body surface. ECG 
also called as Electrophysiology study (EPS) is the 
totality of the electrical motion, when enlarged and 
documented for just a few seconds.Period and voltage 
evaluation of P, Q, R, S, and T waves are the most 
keycharacteristics of an ECG signal. The morphology 
and the time extents of thesefeature bits are real fact 
used for finding the disease as shown in Fig. 1. 
 

 
Fig.1.Sample ECG Signal. 
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The Fig.2 designates the heart activity as normal, 
wild, relaxed and uneven heart beats. During normal 
heart pulse the ECG signal portrays even or equal 
heart rhythm, and when Wild heart beat the signal 
portrays fast heart rhythm called asTachycardia (100 
beats per minute) and  when Relaxed heart pulse 
portrays slow heart rhythm called as Bradycardia(60 
beats per minute) and finally uneven heart beat 
depicts unequal heart rhythm called as Arrhythmia. 

 

 
Fig. 2.Variantin Heart beats 

 
The QRS complex is the most projecting waveform in 
the electrocardiographic (ECG) signal, with standard 
period from 0.06seconds – 0.1 seconds[7]. It mirrors 
the electrical motion inside the heart for complete 
ventricular muscle depolarization. Its figure, period 
and phase of occurrence provide appreciated data 
about the existing state of the heart. In the meantime 
of its definite shape, the QRS compoundaids as an 
access point for nearly all programmed ECG analysis 
algorithms and discovery of the QRS complex is the 
most important task in automatic ECG signal analysis 
[8]. The QRS detection is not a simple task, due to 
the varying morphologies of normal and irregular 
complexes.As soon as the QRS complex has been 
known, an extra detailed analysis of ECG signal can 
be implemented. The T wave is a succeeding wave 
which is generatedowed to Ventricular repolarization. 
In variousextremedisorders the morphology of the T 
wave may display variance from beat to beat with 
amplitude and time change.As the QRS 
compoundsignifies ventricular depolarization and the 
T wave signifiesventricular depolarization, the Q-T 
interimdesignates the completeinterval of ventricular 
systole. These features are the most dynamic features 
inCardiac research. Different techniques are 
introduced in last few epochs for identification of 
distinctivearguments of ECG. Besides, the detection 
must be right fast for numerous cardiac diseases. 
 
Thus for evaluating arrhythmia leads such as II, III, 
AVR and V5 electrodes. Thus for arrhythmia analysis 
the abnormalities of the p wave in the above listed 
electrode are to be analyzed. ECG pattern and heart 
rate variability may have to be observed over several 
hours. Time and voltage reading of P, Q, R, S, and T 
waves are the most important aspects of an ECG 
signal [9]. The attainedmorphology and the time 
durations of these bits are being used to produce 

optimal features of an ECG bit. Every pattern is 
produced by extracting these features [10]. After 
constructing the pattern set, use of k-NN classifier 
provides a very good classification rate. The dataset, 
on which feature extraction and selection are applied, 
is MIT-BIH Arrhythmia. It is one of the most popular 
and useful datasets. 
 
IV. PROJECTEDPROPOSAL 
 
In the Proposed plan, the input ECG signals are 
collected from MIT-BIH Arrhythmia Database. The 
signals arereserved for thirty minutes extent from 
round the clock records of twenty four personalities 
and ensemble filtered at one-hundred Hertz and 
digitized at three hundred and sixty Hertz. The stream 
diagram indicates the progress of proposal as shown 
in Fig. 3. The ECG motions in usage for the dataset is 
thirteen signals for the test set and 11 signals for the 
trained set. From the preprocessed signal is at that 
pointcastoff to abstractmainlythe six features such as 
QRS complexextent,PP interim, PR interim, RR 
interim,QTinterim, and HeartBeat pulse rate 
respectively for every single signals in the dataset. 
The six topographies are indexed from one to six and 
it is organized with two 
progressionsindividuallythrough DWT and as 
wellthrough PCA. 
 

 
Fig. 3.Stream Diagram of the proposed method 

 
In DWT, eight level wavelet decomposition is 
prepared to segregate the high frequency constituent 
and the near to the ground frequency constituent by 
mining the comprehensivefeatures and inexactfactors. 
By means of this time frequency methods and by 
applying thresholding figuresare smeared to 
denoising ECG signals. First the highest amplitude R 
peaks are detectedshadowed by collection of 200 
samples on eachsideways of R peaks titled as slices. 
Heart beat can be set upon view by the discovery of 
thespace between two R-R peaks.The Q and S peaks 
originate by traversing the frame on the left side and 
right side of R-peak walled by the stated frame 
respectively and pinpointing the negative peak 
values. By navigating the window on the left-hand 
side of Q-peak, the supreme peak will be set as P-
peak and on the way to the right-hand side of Q-peak; 
the extreme peak will be T-peak inside the window. 
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In PCA, the feature extraction from ECG signal is 
done by reducing the dimensionality of the dataset by 
finding new set of variables. This set is less 
significant than the original datasets which clearly 
gives the detailed samples information correlated 
with the original variables. The new variables, called 
as Principal Components are uncorrelated and it 
should be ordered by the fraction of total information 
it retains. Now this new axes are orthogonal and 
represents withmaximum variability. Then maximum 
variability components are ordered first and the 
minimum variationcomponent are eliminated and 
form the PC-transformation matrix. Then the 
extracted six features are then trained for 11 signals 
in the trained dataset. Then the 13 test signal 
compares each signal in the trained signals and 
classifies them with k-NN classifier in to normal and 
abnormal distance for classification for different k-
values from one to five neighbors and the 
performance assessment is recognized. 
 
V. RESULTS AND DISCUSSION 
 
The six features such as QRS complex extent, PP 
interim, PR interim, RR interim, and QT interim, 
Heart Beat pulse rate respectively for every single 
signal in the dataset are extracted.Proposed two 
algorithms DWT and PCA algorithms are used to 
extract the mentioned six features and the simulation 
results are shown clearly  in Table .1 and Table .2 
respectively.The Fig. 4 represents the ECG sample. 
The Fig. 5 represents the simulated results with 
extraction of six features of an individual ECG 
Signal. 
 
CONCLUSION 
In this paper, a k-NN Classifier system for ECG 
arrhythmias taxonomy as normal and abnormal 
arrhythmias was proposed. Projected method 
constitutes two phases- Feature extraction and 
classification. Genuinely 13 signals from the MIT-
BIH arrhythmias ECG Database has been used for the 
training and testing our k-NN classifier. In the 
simulation result, DWT features works worthy for the 
classifier with the utmost accuracy of 94.4% whereas 
the accuracy is solitary 70.8% by PCA. Also it is 
observed that the sensitivity and specificity of the 
DWT rests noble and enhanced than the PCAfor the 
k-NN classifier .In forthcoming, additional amount of 
datasets can be enlarged to create quiet praiseworthy 
exactness outcomes. Also Additional specific 
unpredictable ECG waveform owed either to noise or 

Table .1 Simulation results with DWT Algorithm 

 

else probe conflictsand certain precise problematical 
cardiacanomalies exist not tested due to deficiency of 
accessibility of databank 

Table .2 Simulation results with PCAAlgorithm 

 

 
 

 
Fig .4. ECG Sample Signal 

 

 
Fig .5. Extractedsix featuresfrom an ECG Signal 

 
REFERENCES 
 
[1] M.Vijayavanan, V.Rathikaram, “Automatic classification of 

ECG signal for Heart disease diagnosis using morphological 
Features”, International Journal of Computer Science and 
Engg.Technology, Vol 5 No.4, 2014, pp 449-455. 

[2]   Saurabh Pal, Madhuchhanda Mitra, “Detection of ECG 
Characteristic points using Multiresolution Wavelet Analysis  
Based Selective Coefficient Method”. Measurements 43 
(2010), 255-261. 

[3]     Serkan Kiranyaz, Turker Ince, Jenni Pulkkinen, Moncef 
Gabbouj, “Personalized long-term ECG classification” A 
Systematic approach in Expert Systems with Applications, 38 
(2011) 3220–3226. 



International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-5, Issue-2, Feb.-2017 
http://iraj.in 

Performance Appraisal of DWT and PCA Based Cardiac ECG Arrhythmias Diagnosis With K-NN Classifier 
 

35 

[4]    Serkan Kiranyaz, Turker Ince, Jenni Pulkkinen, Moncef 
Gabbouj, “Personalized long-term ECG classification” A 
Systematic approach in Expert Systems with Applications, 38 
(2011) 3220–3226.  

[5]   Manu Thomas, Manab Kr Das, Samit,. “Classification of 
Cardiac Arrhythmias based on Dual Tree Complex wavelet 
Transform” DST Project, SR/FTP/ETA-76/2010. 

[6]  Ritaban Kirtania, Kalyani Mali, “CardiacArrhythmia 
Classification using Optimal Feature Selection and k-Nearest 
Neighbour Classifier”, IJARCSSE, Vol.5, Issue 1, 2015. 

[7]    M. Goldman (Ed.), Principle of Clinical Electrocardiography, 
Eleventh   ed., Lange Medical Publication, Drawer L., Los   
Altos, California  94022, 1982. 

[8]  C. Li, C. Zheng, C. Tai, Detection of ECG characteristic 
Points by wavelet transforms, IEEE Transactions on   
Biomedical Engineering, 42 (1) (1995) 21–28. 

[9] Maedeh Kiani Sarkaleh and Asadillah 
Shahbahrami,”Classification of ECG Arrhythmias Using 
Discrete Wavelet Transform and Neural Networks”, IJCSEA, 
Vol.2, 2012. 

[10]  Amitabh Sharma, Tanushree Sharma, “ECG Beat 
Recognition Using Principal Component Analysis and 
Artificial Neural  Network”, IJEE, 3 91), 2011, PP. 55-58. 

 
 
 
 

 


