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ABSTRACT 

Heart is a most important and vital organ in the whole body which performs 

different functions throughout the day. The term heart attack has become the most 

familiar disease for doctors in the medical field today. The need to predict the 

attacks accurately is of major importance as the patients having heart attack are 

increasing day by day because of many reasons like stress, lack of physical exercise , 

bad habits like smoking ,alcohol etc. The efficient method of predicting the heart 

attack using the fusion of both clinical data as well as ECG parameters to increase 

the accuracy. Probabilistic Neural Network is adopted for training and testing the 

data. The comparison of results is done for all the three methods and the fusion 

method is found more efficient. 

Introduction 

The heart is a most significant muscular 

organ in humans, which pumps blood through the 

blood vessels of the circulatory system
1
. 

Cardiovascular diseases are one of the highest-flying 

diseases of the modern world. According to world 

health organization about more than 12 million 

deaths occurs worldwide, every year due to heart 

problems. It is also one of the fatal diseases in India 

which causes maximum casualties
2
. Medical 

diagnosis can be improved by the use of computer-

based systems and algorithms taking decisions at 

the appropriate stages. Application of computer 

data processing in medical domain has been 

witnessing several significant revolutions in recent 

days
3
. In situations where every one of the guts and 

viscera of the body experience the ill effects of an 

absence of supply of blood and qi and are denied of 

sustenance, numerous appearances of brought 

down and debilitated organ capacities can be 

watched. This electrical drive is extremely successive 

in nature and in charge of the systole and diastole in 

the four chambers separately. Unsettling influence 

in the electrical action of the heart prompts a 

condition called Arrhythmia. Arrhythmia is a sick 

state of the heart in which there is an incredible 

variety of the heart's mood from the ordinary sinus 

beat. It might be quick (for example tachycardia) or 

moderate (for example bradycardia) in nature. Some 

of normal sorts of arrhythmias are a) Tachycardia, b) 

Bradycardia, c) Skipped beat or respite, d) Atrial, 

ventricular fibrillation, e) Pre develop ventricular 

withdrawal (PVC) and f) Rhythm and electrical 

conduction issue and so on. For exact and precise 

treatment of arrhythmias we require mix of two 

information's for example ECG information and 

clinical information. The system engaged with the 

information obtaining, handling, examination and 

transmission of this information's is pricey. This cost 

factor extremely influences the quality and models 

of medicinal consideration. Yearly wellbeing reports 
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by W.H.O demonstrate that around 17.3 million 

individuals passed on from heart assaults in 2008 

around the world. Cardio vascular heart infections 

are additionally driving reason for death in India, 

representing an expected 2.25 million passing in 

2010 alone. This demonstrates Heart assaults are 

the main source of death comprehensively and 

more beyond words heart assaults contrasted with 

some other sickness. Measurable and versatile 

learning models are the two principle approaches 

that have been connected to foresee heart 

sicknesses dependent on ECG and clinical databases. 

Information mining and measurable examination is 

an incredible asset for recognizing an infected 

individual from a sound individual. They use the 

concealed restorative data in the immense patient 

databases and characterize the coronary illness into 

different sorts and classes. Along these lines this 

structures the establishment for any treatment or 

treatment to be given. We need a productive 

framework or a model that can foresee heart 

assaults as the data sources are exceptionally 

unsure, non direct and consistently changing 

independent of time. Likewise each info is special 

and unique in relation to alternate sources of info. 

These records for the need of very non direct 

framework that is adaptable and versatile in nature. 

Therefore we utilize Artificial Neural Network (ANN) 

for the expectation and revelation of the outcomes 

dependent on the information sources bolstered to 

it. A portion of the highlights of fake neural systems 

are: a) Non linearity b) Input/output mapping c) 

Adaptively d) Fault resistance e) Uniformity of 

investigation and structure f) Neurobiological 

similarity g) Contextual data. A portion of alternate 

highlights are it is profoundly exact, precise and has 

a decent learning rate. Because of these prevalent 

highlights we have picked fake neural system as the 

best instrument for foreseeing and diagnosing the 

heart diseases. 

Review of Literature  

According to M.Wiggins (2007)
4
 to classify 

patients by age based upon information 

extracted from their electrocardiograms (ECGs). 

M.Wiggins present a methodology for classifying 

patients according to statistical features extracted 

from their ECG signals using a genetically 

evolved Bayesian network classifier. Continuous 

signal feature variables are converted to a discrete 

symbolic form by thresholding, to lower 

the dimensionality of the signal. This simplifies 

calculation of conditional probability tables for the 

classifier, and makes the tables smaller. Two 

methods of network discovery from data were 

developed and compared: the first using a greedy 

hill-climb search and the second employed 

evolutionary computing using a genetic 

algorithm (GA). The evolved Bayesian network 

performed better (86.25% AUC) than both the one 

developed using the greedy algorithm (65% AUC) 

and the naïve Bayesian classifier (84.75% AUC). The 

methodology for evolving the Bayesian classifier can 

be used to evolve Bayesian networks in general 

thereby identifying the dependencies among the 

variables of interest. Those dependencies are 

assumed to be non-existent by naïve Bayesian 

classifiers. Such a classifier can then be used 

for medical applications for diagnosis and prediction 

purposes. 

According to Silvio Barra (2016)
5
 

Physiological measures are widely studied from a 

medical point of view. Most applications lie in the 

field of diagnosis of heart attacks, as regards the 

ECG, or the detection of epileptic events, in the case 

of the EEG. This work proposes a multimodal 

biometric recognition system based on the fusion of 

the first lead (i) of the electrocardiogram (ECG) with 

six different bands of the electroencephalogram 

(EEG). The proposed approach is based on the 

extraction of fiducial features (peaks) from the ECG 

combined with spectrum features of the EEG. A 

dataset has been created, by composing the signals 

of two well-known databases. The results, reported 

by means of EER values, AUC values and ROC curves, 

show good recognition performances. 

Haiti (2014) word explored on improving 

fitness for the post-stroke rehab application is 

investigated. For this purpose, a fusion of the 

Electrocardiographic (ECG) and Electromyographic 

(EMG) biosignals is proposed to produce a 

significant control signal and to achieve a biosignals 

multimodal fusion system. In this work, a 

mathematical approach such as the Bayesian 

network will be applied in order to combine both 
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ECG and EMG biosignals. Furthermore, the 

significant fused elements can be applied to 

manipulate the control of physiological devices (PDs) 

for emulating the classic rehabilitation exerdse (e.g., 

cycling). Consequently, the proposed method for a 

multimodal fusion of muscle contractions for heart 

and lower limbs shall give improvement on 

monitoring the rehabilitation progress with better 

accuracy for signals fusion
6
. 

OBJECTIVES OF THE STUDY 

¶ This paper describes the efficient method of 

predicting the heart attack using the fusion of 

both clinical data as well as ECG parameters to 

increase the accuracy. 

¶ To identify key patterns or features from the 

datasets, using effective feature selection 

techniques to highlight key features and obtain 

higher classification accuracy. 

¶ The main goal of using data mining algorithms 

ƛƴ ƳŜŘƛŎƛƴŜ ōȅ ǳǎƛƴƎ ǇŀǘƛŜƴǘǎΩ Řŀǘŀ ƛǎ ōŜǘǘŜǊ 

utilizing the database and discovering tacit 

knowledge to help doctors in better decision 

making. 

¶ To study the most important applications of 

data mining and knowledge discovery in heart 

patients system includes: diagnosing heart 

attack from various signs and properties, 

evaluating the risk factors which increases the 

heart attack. 

¶ In this article the effort focused on evaluating 

the previous works on discovering knowledge 

using data mining in heart diseases field, and 

also explain the used algorithms in every one of 

the previous works, to help the future 

researchers to gain maximum benefits from 

these abilities. 

¶ The presented research involves three 

development stages; firstly, the development of 

a preliminary classification system for Coronary 

Artery Disease (CAD) using Radial Basis Function 

(RBF) neural networks.  

SIGNIFICANCE OF THE STUDY 

¶ The proposed system for clinical diagnoses 

of heart diseases, contributes to the 

accurate detection of such disease, and 

could serve as an important tool in the area 

of clinic support system.  

¶ The outcome of this study in form of 

implementation tool can be used by 

cardiologists to help them make more 

consistent diagnosis of heart diseases. 

¶ To investigate important concerns 

regarding missing values in a dataset, and 

how it can impact the accuracy of 

classification on the performance of 

machine learning algorithms. 

¶ The proposed deep-learning models 

provide better performance when applied 

on large data sets (e.g., in the case of Sleep 

Apnea), with reasonable performance with 

smaller data sets. 

¶ This thesis uses a dataset obtained from 

patients, and employs normalization and 

feature extraction means to explore it in a 

unique way that facilitates its usage for 

training and validating different 

classification methods. 

EXPERIMENTAL  

Research Methodology: Computer systems for 

Electrocardiogram (ECG) analysis support the 

clinician in tedious tasks(e.g., Holter ECG monitored 

in Intensive Care Units) or in prompt detection of 

dangerous events(e.g., ventricular fibrillation). 

Together with clinical applications (arrhythmia 

detection and heart rate variability analysis), ECG is 

currently being investigated in biometrics (human 

identification), an emerging area receiving 

increasing attention. Methodologies for clinical 

applications can have both differences and 

similarities with respect to biometrics. This paper 

reviews methods of ECG processing from a pattern 

recognition perspective. In particular, we focus on 

features commonly used for heartbeat classification. 

Considering the vast literature in the field and the 

limited space of this review, we dedicated a detailed 

discussion only to a few classifiers (Artificial Neural 

Networks and Support Vector Machines) because of 

their popularity; however, other techniques such as 
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Hidden Markov Models and Kalman Filtering will be 

also mentioned. 

COMPONENTS OF THE ECG PATTERN 

The ECG pattern is composed of 

components or parts that have specific definitions to 

those who work with ECG patterns.  The main 

components are the baseline, the wave, the 

segment, the interval and the complex. 

The Baseline or Isoelectric Line: The baseline(Fig.1) 

is defined as part of the ECG pattern that appears as 

a straight line and is between the waveform of the 

ECG pattern.  The baseline indicates that the 

electrical charges are balanced on each side of the 

line so it does not deflect in either direction. 

 

Fig 1: Baseline (Isoelectric line ) on the ECG 

The Wave: A wave (fig 2-5) is designed as a positive 

(upward) or a negative (downward) deflection that 

generally begins at the baseline and ends at the 

baseline.  A wave is an electric representation of the 

depolarization of one of the large groups of cardiac 

muscle tissue in the heart, such as the atria or the 

ventricles.  Waves can be represent repolarization of 

the chambers of the heart.  Waves are named 

individually depending on their location. 

 

Fig 2: Waveforms on the ECG 

 

The Segment: The segment is defined as the length 

of baseline between two waves.  It is usually named 

by the wave before it and the wave after.   

On the ECG, the baseline indicate a period 

of time in the Crdiac cycle when the electric charges 

are against each other.  The baseline is between 

waveforms and ECG patterns. 

On the ECG waves repreent large changes 

in the electrical activity in the heart.  They can be 

upright(positive) in their deflection as waves A and C 

or download negative in deflection , as waves R and 

D.  They can be also rounded (Waver A and B) or 

peaked (waves C and D) 

 

Fig 3: Segment of the ECG 

 

Fig 4: 

ON the ECG a segment is the short section 

of baselines between two waves.  It is a named by 

the wave before and the wave that ends it.  In this 

example, the PR segment starts at the end of the P 

wave and ends at the beginning of the R waver. 

The QRS complex is series of waveform that 

usually follow shortly after the P wave. The QRs 

wave is therefore the most representative feature of 

the ECG.  Furthermore once the QRS complex has 

been identified other features of interest can be 

more easily detected.  Accurate determination of 

the QRS complex in particular, accurate detection
7
.   

The QRS complex is the most unmistakable 
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waveform within the Electrocardiographic (ECG) 

signal, with ordinary span from 0.6s to 0.1s.  It 

mirrors the electrical action inside the heart for all 

out ventricular muscle depolarization. Its shape 

length and time of event give important data about 

the present condition of the heart. On account of its 

particular shape the QRS complex fills in as a section 

point for practically all mechanized ECG examination 

calculations.  

The QRS recognition is certainly not a 

straightforward errand, because of the changing 

morphologies of ordinary and anomalous complexes 

and on the grounds that the ECG flag encounters a 

few distinct sorts of aggravations with complex 

birthplace. When the QRS complex has been 

recognized a progressively nitty gritty examination 

of ECG flag can be performed. The location of the 

QRS complex is the most critical assignment in 

programmed ECG flag Analysis. The T wave is 

another essential wave in the ECG waveform. It 

creates because of ventricular depolarization. In 

some neurotic conditions the morphology of the T-

wave may change from beat to beat, the least 

complex and most effectively conspicuous change 

being an adequacy change and the time term 

change of the wave. The Q-T interim is estimated on 

the even pivot from the beginning of the Q wave as 

far as possible of the T wave, Since the QRS complex 

speaks to ventricular depolarization and the T wave 

speaks to ventricular depolarization and the T wave 

speaks to ventricular repolarization, the Q-T interim 

indicates the complete span of ventricular systole. 

The Q-T interim indicates the all out span of 

ventricular systole. The Q-T interim incorporates the 

term of QRS complex, the length of S-T sections and 

the width of T wave. Precise measurement is critical 

as QT prolongation is related with the danger of 

ventricular tachyarrhythmia and of abrupt cardiac 

demise
8
. 

RESULT AND DISCUSSION 

The result of this work is a Matlab program 

which analyzes of ECG recordings to get P, Q, R, S, 

and T as well as detect heart rate. The graphical user 

interface is very easy to use and enables to get P, Q, 

R, S and T values from analysis of ECG signal. It is 

necessary for anyone who works on this program 

should select the numbers of samples for one 

cardiac cycle in an ECG signal of the P-QRS-T waves 

are equal to 400 samples. The software tool 

provides the following main features for ECG 

processing and analysis:  

¶ Loading ECG recordings from any source of 

data as text or binary files and excel files.  

¶ Plotting the loaded ECG recordings of every 

lead. 

¶ PQRST detections as individual values and 

also appears on the graph.  

¶ Export graph as (fig, png and bmp types). 

¶ Save data as (txt, mat and xlsx types).  

¶ Print out of any lead of ECG graphs.  

¶ Detecting R peaks and measuring the heart 

rate. 

Initially perused ECG data subsequent to 

choosing which lead you select and kind of data 

from a document and after that expelling low 

recurrence parts after that utilizing windowing filter 

and later thresholding and afterward change filter 

(again windowing filter) and distinguish R peaks to 

recognize pulse and P-QRS-T waves after a 

straightforward scientific estimations by matlab 

equations to compute P, Q, R, S and T. The QRS 

complex is a lot of straight lines, more often than 

not the tallest piece of the tracing. This bit is 

typically the most unmistakable and, as we'll 

discover later, the most vital element of the ECG 

strip. The QRS is the main piece of the tracing to 

have three letter assignment. That since it can really 

have three particular pieces. Its shape doesn't really 

change the beat translation yet may impact other 

ECG wonders. The principal bit of the QRS complex 

is the Q-wave. The Q-Wave is characterized as the 

principal downwards or negative deflection of the 

QRS before any upward deflection. Along these 

lines, it the first QRS deflection is upwards, there is 

no Q-wave. Indeed, even without a Q-wave the 

whole complex is still called a QRS complex.  

The R-wave is characterized as any upward 

or positive deflection of the QRS complex over the 

baseline. In the event that the principal deflection is 

positive there the R-Wave. In the event that the 
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main deflection is negative and the second positive, 

you have both a Q-wave and a R-Wave. Here and 

there you would discover just single positive 

deflection, that a R-wave independent from anyone 

else
9
. 

 

 

 

 

 


