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Abstract - Here a unique, direct time domain compression approach has taken in this work, to compress Electro-Cardiogram 
(ECG) data, which has enormous use in telemedicine, as lossless way of compressed data is globally preferred for research and 
diagnosis purposes by medical practitioner and researchers around the globe. Here in it, a redundancy removal by  pick or 
drop, work have achieved a compression ratio (CR) in range of 1.786 to 1.9920, the very same time percentage root mean 
squire difference (PRD) achieved in range of 0.0004 to 0.0012, which leads significant quality score (QS) ranging from 4980.1 
to 219.641. This novel way is better than any presently available approach in telemedicine domain till now.  
 
Index Terms - Lossless, CR, PRD, ECG. QS, ECG. 
 

 
 

I. INTRODUCTION 
 
Goal of this work is to achieve best performance 
parameter for ECG data compression which is most 
demanded in telemedicine for developing countries 
which have bad economy, where there is lack of 
sufficient supply of medical equipment and 
practitioner. According to WHO-factsheet 80% people 
die due to cardiovascular diseases are from developing 
countries where there are no awareness in this regard, 
have less education, & fall below in health-care index.  
There are already numerous methods available  for 
data compression, here in this method a unique 
lossless technique is taken to compress the signal 
effectively such that its morphology didn’t get 
un-noticed by medical practitioner and researchers, 
which result affects the diagnosis and research. In 
fact, all techniques are broadly classified as: 1) 
transform domain 2) parameter extraction and 3) 
direct time domain [3]. Here in it, third approach has 
taken.  
 
II. PROCEDURE  
 
Removing the redundancy is the main aim here, which 
gives this algorithm a novel feat in achieving best 
performance parameters like compression ratio (CR) 
and percentage root mean squire difference (PRD), 
and quality score (QS), Which is in an acceptable limit 
for lossless data compression. The core of the work is 
redundancy removal from signal which has taken 
from MIT-BIH ECG arrhythmia ATM-bank. The 
algorithm for this work explained below in steps. 
A. Pre-processing 
In this step, base and gain must be removed before 
starting any processing on MIT_BIH arrhythmia data. 
Else size and data type sometimes may not support 
processing. For this, we subtract it by 1200, and divide 

the whole by 200.  
B. Savitzky-Golay FILTERING      
This smoothening technique applied on digital data to 
increases the signal to noise ratio (SNR) without 
actually distorting the original signal.  The 
polynomial order ‘k’ must be less than the frame size 
‘f’,  which must be odd. If ‘k=f-1’; filter do not 
produce any output. 
C. Redundancy Removal      
The every samples of signal are compared 
consecutively in a converging manner of creating 
upper and lower band, as Fan algorithm; which is 
adaptive sub sampling approach [5], by this way 
redundant data are removed using appropriate looping 
techniques to compress the signal in novel way, and 
achieve best lossless performance parameters in 
biomedical domain. 
D. Reconstruction 
The compressed signal is now reconstructed using 
interpolation technique.  And then performance 
parameters are evaluated using stander formulae for 
CR, PRD, and QS. 
 
III. FLOW CHART 
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IV. MATHEMATICAL MODEL 
 
A formula used for compression using convergence is 
somewhat similar as Fan algorithm. [5]  
 
Su1=S1+f;     for upper band, and, 
Sl1=S1-f;      for lower band.  
 
where,  ‘f ‘  is predictable coefficient . 
But, a different approach is taken to achieve a better 
prediction for more efficient performance parameters. 
 
V. PERFORMANCE PARAMETER  
 
Performance evaluation is done as below, using 
stander available formulae [1]: 
 
1) Compression Ratio - 
CR = (original file size)/(compressed file size);   
In lossless domain it should be minimum. 
 
2) Percentage Root Mean-squire Difference- 
PRD = sqrt [sqr(original signal- reconstructed sig        
nal)/sqr(original signal)] * 100 
Low value of PRD indicates less error between 
original signal and reconstructed signal. 
 
3) Quality Score- 
QS=CR/PRD; High quality score indicates high 
compression performance with less error. 
 
RESULT 
 
This unique technique is able to compress the ECG 
signal with compression ratio range from 1.786 to 
1.9920, and the same time it is able to achieve PRD 
value ranging from 0.0004 to 0.0012, and quality 
score from the range of 4980.1 to 219.6451; which is 
remarkable, as, it will later help improve storage & 
speed in equipment, and will decrease bandwidth with 
Lower probability of error, with Lower average signal 
power. 
 
FIGURE, TABLE AND COMPARISONS 
 

 
 

 
 

 
 
CONCLUSION AND FUTURE WORK 
 
After improving CR, PRD, & QS now focus will shift 
to improve many other performance parameters and 
move towards making hardware prototype for 
telemedicine which is wana-cry. 
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