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Abstract 

This study presents a new method to detect various cardiovascular diseases, which are increasing day by day. The devices which 

detect this kind of diseases are less in rural areas; also some of the existing devices are costly and faces the problem of mobility. 

This paper introduces a new and a friendly method for detecting various cardiac abnormalities of the people. The data collected by 

the sensor are sent to a personal computer via GSM. The detected data is then processed using a fast and an accurate analysis based 

on ‘WAVELET TRANSFORM’. After the analysis, if any abnormalities are found then the information is given as warning to 

both authorities and patient. Here Artificial intelligence facilitates accuracy.   

Keywords: ECG, R-peak, wavelet transform, LabVIEW, MATLAB, Daubechies'4 wavelet, cardiac Arrhythmia 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Nowadays technology is running with time, it completely occupied the life style of human beings. It is being use everywhere in 

our daily life to full fill our requirements. By making use of these advanced technologies we can raise the standard of living. These 

technologies are also used for detecting and curing various diseases affected by the people. New technologies are inventing day by 

day. But the benefits of such technologies are limited up to cities and less in rural areas. 

By monitoring different   types of bio-signals   we can detect a variety of physical conditions. Bio-signals useful in this regard 

include, the Electromyography (EMG) from the muscle, the Electrocardiographic (EKG) from the heart, the 

electroencephalographic (EEG) from the brain, and the Electrooculography (EOG) from the eyes. Also by monitoring different 

types of bio-signal   periodically, we can easily find out the diseases which affected to our body. The clinical significance of certain 

cardiac arrhythmias can be understood only with reference to respiration. The normal respiratory cycle is accompanied by changes 

in autonomic tone which modulate heart rate, causing sinus arrhythmia. Arrhythmia may be associated with tachycardia, increased 

ventricular ectopy, or asystole. Stress, congestive heart failure, and chronic lung diseases may result in both tachypnea and 

tachyarrhythmia. Thus, simultaneous observations of the ECG and respiratory cycle over long periods are often clinically useful. 

Method of respiration monitoring, fall into two categories.  

Devices such as spirometers and nasal thermocouple measures air flow into and out of the lugs directly. Respiration can also be 

monitored indirectly by measuring body volume changes. Other techniques require frequent re-calibration but the transducer (belt or 

electrode) do not significantly because burden to a stationary patient. Most of these devices are heavy and some of them are costly. Also, 

only the experienced persons can handle this equipment’s. Due to these problems, the use of such equipment’s is less in rural areas.   

In this paper we introduce a generic real-time wireless communication, which is a new and friendly method for detecting cardiac 

abnormalities of the persons in rural areas by using software called ‘LABVIEW’. This is a simple system for self-health monitoring using 

a fast and accurate acquisition algorithm based on wavelet transform. 

II. METHODOLOGY 

In this we use wavelet transform for fast and accurate acquisition. In mathematics a wave let series is a representation of a square-integrals 

(real or complex valued) function by a certain orthonormal series generated by a wavelet nowadays wavelet transformation is one of the 

most popular candidates of the time frequency –transformations. Wavelet compression is a form of data well suited for image compression 

(sometimes also video compression and audio compression) 

 R-R Peak: 

Electrocardiogram or ECG is the record containing electrical activities of the heart. ECG is widely used to diagnose different heart 

abnormalities [1]. Different patterns of a normal ECG graph are denoted by P, Q, R, S and T. Detection of ECG RR interval and QRS 

complex from the recorded ECG signal is crucial for a sustainable health monitoring scenario, since a wide range of heart diseases like 

tachycardia, bradycardia, arrhythmia, palpitations etc. can be efficiently diagnosed utilizing the resultant RR interval. Many different RR 

interval calculation algorithms have been proposed.  

Characteristics of a normal ECG signal are as follows with figure.  

 Amplitude:  

 P wave: 0.25mV  

 R wave: 1.60 mV  
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 Q wave: 25% of R wave  

 T wave: 0.1 to .5mV  

 Duration:  

 P-R interval: 0.12 to 0.20 sec  

 Q- T interval: 0.35 to 0.44 sec  

 S- T segment: 0.05 to 0.15 sec  

 P wave interval: 0.11 sec  

 QRS interval: 0.09 sec 

 
Fig. 1: A typical ECG signal. 

I am analyzing more than one parameter in this paper. All durations and amplitude in this algorithm. 

 Wavelet Transform: 

Wavelets are a powerful tool for the representation and analysis of such physiologic waveforms because a wavelet has finite duration 

(compact support) as contrasted with Fourier methods based on sinusoids of infinite duration. The Fourier transform is a tool widely used 

for many scientific purposes, but it is well suited only to the study of stationary signals where all frequencies have an infinite coherence 

time. The Fourier analysis brings only global information which is not sufficient to detect compact patterns. Gabor introduced a local 

Fourier analysis, taking into account a sliding window, leading to a time frequency-analysis. This method is only applicable to situations 

where the coherence time is independent of the frequency. This is the case for instance for singing signals which have their coherence 

time determined by the geometry of the oral cavity. Morlet introduced the Wavelet Transform in order to have a coherence time 

proportional to the period. The wavelet transforms or wavelet analysis is probably the most recent solution to overcome the shortcomings 

of the Fourier transform. In wavelet analysis the use of a fully scalable modulated window solves the signal-cutting problem. The window 

is shifted along the signal and for every position the spectrum is calculated. Then this process is repeated many times with a slightly 

shorter (or longer) window for every new cycle. In the end the result will be a collection of time-frequency representations of the signal, 

all with different resolutions. 

When discrete wavelets are used to transform a continuous signal the result will be a series of wavelet coefficients, and it is referred to 

as the wavelet series decomposition. An important issue in such a decomposition scheme is of course the question of reconstruction. It is 

all very well to sample the time-scale joint representation on a dyadic grid, but if it will not be possible to reconstruct the signal it will not 

be of great use. As it turns out, it is indeed possible to reconstruct a signal from its wavelet series decomposition. 

The DWT of a signal x is calculated by passing it through a series of filters. First the samples are passed through a low pass filter with 

impulse response g resulting in a convolution of the two.  The signal is also decomposed simultaneously using a high-pass filter h [16]. The 

outputs giving the detail coefficients (from the high-pass filter) and approximation coefficients (from the low-pass). It is important that 

the two filters are related to each other and they are known as a quadrature mirror filter. However, since half the frequencies of the signal 

have now been removed, half the samples can be discarded according to Nyquist’s rule. The filter outputs are then sub sampled by 2. This 

decomposition is repeated to further increase the frequency resolution and the approximation coefficients decomposed with high and low 

pass filters and then down-sampled. This is represented as a binary tree with nodes representing a sub-space with different time-frequency 

localization. The tree is known as a filter bank. 
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Fig. 2: Wavelet transform decomposition diagram 

III. IMPLEMENTATION 

 
Fig. 3: Signal transmission unit 

First the bio signals are sensed by an ECG sensor and is given to a signal acquisition module. The ECG sen-sor measures the 

electrical potential produced by the heart (electrocardiogram). The small voltages are measured at the skin of the wrists and elbow 

through electrode. The ECG sensor can also be used to meas-ure the electrical potentials generated by muscles cells when these 

cells contract and relax. 

Signal acquisition is the process of sampling signals that measure real world physical conditions and converting the resulting 

samples into digital numeric values that can be manipulated by a computer. Signal acquisition systems typically convert analog 

waveforms into digital values for processing.GSM is used for the transmission of detected bio-signals. By evaluating these signals 

the doctor can find out the disease of the patient. 

 
Fig. 4: Reception and analysis unit 

In the recevier section the analysis is doing.Here LabVIEW[5] is used for implementation of wavelet transform based  algorithm. 

Subsequently wavelet denoising, Six leveles of decomposition is done using Db4 wavelet and level 3 to level 5 is reconstructed 

for R peak reconstruction.R peak is detected and R to R interval is also finding out.from the wavelet decompositions I also find 

out the PR intervals.The obtained results are used to compare with the data base using back propagation algorithms of artificial 

neural network[2] in that way finding out the jeopardy.we have used phsiyonet data base for verification purposes.The results are 

found good and anticipative. 

 
Fig. 5: labVIEW Results 
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IV. CONCLUSION 

Implemented a real time ECG feature extraction system using multiresolution wavelet transform in LabVIEW for diagnosing various 

cardiac diseases. The detection of R peaks and QRS complex in the ECG signal provides information about heart rate, conduction velocity 

as well as various cardiac abnormalities. Early revealing is very vital and helpful for providing appropriate treatment and managing 

disease-related snags. But this early detection is very difficult for the peoples dwell in rural areas. By this project our aim is to reduce the 

difficulties for early detection at low cost. I hope this project will reduce the death rate due to cardiac diseases. Also the module which 

we going to prepare is helpful for the doctors. Because they can easily carry this to medical camps. 
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