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Abstract:- ECG is a standard tool to monitor heart function.  ECG generated waveforms are used to find patterns of 
irregularities in cardiac cycles in patients. In many cases, irregularities evolve over an extended period of time that 
requires continuous monitoring. However, this requires compression of ECG signals. In the past decades, many 
compression methods have been proposed. In this paper a comparative analysis of Fast Fourier Transform (FFT), 
discrete sine Transform (DST), and Discrete cosine Transform (DCT) based approach is carried out with good 
compression ratio and less computation time. To generalize transform based techniques, Tachycardia data base recording 
which have larger information content are compressed .The appropriate use of a block based DCT associated to a 
uniform scalar dead zone quantiser and arithmetic coding show very good results, confirming that the proposed strategy 
exhibits competitive performances compared with the most popular compressors used for ECG compression. 
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I. INTRODUCTION

The practical importance of ECG data compression has become evident in many aspects of computerized 
electrocardiography including: a) increased storage capacity of ECG’s as databases for subsequent comparison or 
evaluation, b) feasibility of transmitting real-time ECG’s over the public phone network, c) implementation of cost 
effective real time rhythm algorithms, d) economical rapid transmission of off-line ECG’s over public phone lines to 
a remote interpretation center, and e) improved functionality of ambulatory ECG monitors and recorders[1]. In a 
medical environment, there are several signals which must be constantly or periodically supervised. Some of the 
most common are the temperature, the concentration of oxygen in blood, the arterial pressure or the 
electrocardiogram waveform. It is under this scenario that this thesis is developed. In this case, there is an 
implemented system of acquisition of electrocardiogram (ECG) signals, which must be wirelessly and error-free sent 
to the required medical location. The volume of ECG data produced by monitoring systems can be quite large over a 
long period of time and ECG data compression is often needed for efficient storage of such data. Similarly, when 
ECG data need to be transmitted for telemedicine applications, data compression needs to be utilized for efficient 
transmission.  
                      A growing area of use for ECG is the 24-hour holters that are leased by consumers. These portable 
ECG devices record and store the data for subsequent interpretation by a doctor. The idea of represent is 
signal/information in fewer bits and any signal that contains some redundancy can be compressed. The main goal of 
any compression technique is to achieve maximum data volume reduction while preserving the significant signal 
morphology features upon reconstruction. Conceptually, data compression is the process of detecting and eliminating 
redundancies in a given data set. Compression relies on the fact that the data is redundant, that till some extent it was 
generated following some rules and that we can learn those rules, and thus predict accurately the Data. A 
compressor can reduce the size of a file by Deciding which data is more frequent and assigning it less bits than to 
less frequent data.
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II. PROPOSED ALGORITHM

A. Fast Fourier Transform (FFT)– 

A fast Fourier transform (FFT) is an efficient algorithm to compute the discrete Fourier transform (DFT) and it’s 
inverse. There are many distinct FFT algorithms involving a wide range of mathematics, from simple complex-
number arithmetic to group theory and number theory. A DFT decomposes a sequence of values into components of 
different frequencies but computing it directly from the definition is often too slow to be practical. An FFT is a way 
to compute the same result more quickly. Computing a DFT of N points in the naive way, using the definition, takes 
O(N2) arithmetical operations, while an FFT can compute the same result in only O(N log N) operations. The 
difference in speed can be substantial, especially for long data sets where N may be in the thousands or millions—in 
practice, the computation Fast Fourier Transform is a fundamental transform in digital signal processing with 
applications in frequency analysis, signal processing etc. The periodicity and symmetry properties of DFT are useful 
for compression. The uth FFT coefficient of length N sequence {f(x)} is defined as: 

                 

And its inverse transform is calculated fro  

Time can be reduced by several orders of magnitude in such cases, and the improvement is roughly proportional to 
N / log (N).

B. Discrete Sine Transform (DST)– 
Discrete sine transform (DST) is a Fourier-related transform similar to the discrete Fourier transform 
(DFT), but using a purely real matrix. It is equivalent to the imaginary parts of a DFT of roughly twice the 
length, operating on real data with odd symmetry (since the Fourier transform of a real and odd function is 
imaginary and odd), where in some variants the input and/or output data are shifted by half a sample. Like 
any Fourier-related transform, discrete sine transforms (DSTs) express a function or a signal in terms of a 
sum of sinusoids with different frequencies and amplitudes. Formally, the discrete sine transform is a 
linear, invertible function F: RN -> RN (where R denotes the set of real numbers), or equivalently an N × N 
square matrix. There are several variants of the DST with slightly modified definitions. The N real numbers 
x0,…, xN-1 are transformed into the N real numbers X0, ..., XN-1 according to: 

        �

C. Discrete Cosine Transform (DCT)- 
The Discrete Cosine Transform (DCT) was developed to approximate Karhunen-Loeve Transform (KLT) 
when there is high correlation among the input samples, which is the case in many digital waveforms 
including speech, music, and biomedical signals [3]. 

The DCT v= [v0 v1………….vN-1]T
of the vector x is defined as follows: 
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Where Vk is the kth DCT coefficient. The inverse discrete cosine transform (IDCT) of v is given by 

There exist fast algorithms, Order (N log N), to compute the DCT .Thus, DCT can be implemented in a 
computationally efficient manner. Two recent image and video coding standards, JPEG and MPEG, use DCT as the 
main building block.  

                                         

III. EXPERIMENT AND RESULT

The data from MIT-BIH database is used to test the performance of the coding schemes. This database is sampled at 
333Hz, and the resolution of each sample is 11 bits/samples. The amount of compression is measured by CR and the 
distortion between the original and reconstructed signal is measured by PRD. Table shows the result of the Sinus 
Tachycardia patient’s Electrocardiogram signal. In this table three different compression techniques are used and the 
analysis of these three techniques is based on five different performance parameters as discussed earlier. 
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Fig. 1.1: Result of the tachycardia Patient’s ECG Signal Compressed by FFT Technique 
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Fig.  1.2: Result of the tachycardia Patient’s ECG Signal Compressed by DST Technique 
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Fig. 1.3: Result of the tachycardia Patient’s ECG Signal Compressed by DCT Technique 
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Table: Result of the Tachycardia patient’s ECG Signal

 
Compressio
n Technique 

 
CR(compressi

on Ratio)  

 
CF(Compressio

n Factor)  

 
SP(Saving 

Percentage) 

 
PRD(Percentage 
Root mean square 

Difference)  

 
CT(Compression Time) 

FFT 93.9900 0.0106 6.01 1.2105 5.3779 
DST 86.6700 0.0115 13.33 1.1996 5.4758 

DCT 93.9700 0.01 6.03 1.0185 5.43 

                      

IV.CONCLUSION 
A comparative study of transformation based ECG data compression techniques is carried out and following 
inferences are  
1. DST algorithm obtained low PRD value, high SP and less compression ratio. 
2. FFT algorithm obtains less SP than DST but low CR. 
3. DCT algorithm achieves higher CR with low PRD value than FFT, but CT is high. 
Simulation results have been conducted by using the signal data selected from Tachycardia database and 
transformation techniques are tested. It is shown that the ECG compression using DCT algorithm can achieve the 
better compression performance than DST and FFT compression algorithms. 
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