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MOTIVATION MOTIVATION 


 

To describe the dynamics of cardiovascular 
parameters of ECGs.


 

To find the differences in dynamics of 
parameters in horses under different 
conditions.


 

To find a function of ECG parameters 
describing the level of fitness in horses, 
which will be helpful by assessment the 
diagnose of the horse. 
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ECG SIGNAL PARAMETERS ECG SIGNAL PARAMETERS 
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SIGNAL PROCESSINGSIGNAL PROCESSING-- TRENDTREND



 
Frequency approach 



 
Identify physiological processes by vets or noise



 
Figure out the frequency spectrum of signal using 
the Fourier transformation



 
Find in spectrum the first cluster of significant 
frequency, which represents the trend component
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SIGNAL PROCESSING SIGNAL PROCESSING -- TRENDTREND


 

Design the suitable low pass filter


 

Low pass filter: 

Used degree: 900

Hamming window


 

Obtain the stationary signal


 

Trend - low-pass filtered signal of RR 
intervals
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PROCESSING SIGNALPROCESSING SIGNAL--TRENDTREND


 

Frequency spectrum 
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PROCESSING SIGNALPROCESSING SIGNAL--TRENDTREND
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PROCESSING SIGNALPROCESSING SIGNAL-- AR MODELAR MODEL


 

Signal was distributed to the parts 
responding to the individual steps of stress- 
test-usually 6 or 7 parts


 

The suitable ARMA model was finding for all 
parts together 


 

For the classification of ARMA model was 
used plots of ACF (autocorrelation function) 
and PACF (partial autocorrelation function)


 

The used model was AR(6):

Yt =-α1 Yt-1 -α2 Yt-2 -α3 Yt-3 -α4 Yt-4 -α5 Yt-5 -α6 Yt-6 +εt 
εt ~WN(0,σ2)
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DYNAMICS OF PARAMETERS DYNAMICS OF PARAMETERS 



 

For every step of stress-test:



 

Yt =-α1 Yt-1 -α2 Yt-2 -α3 Yt-3 -α4 Yt-4 -α5 Yt-5 -α6 Yt-6 +εt



 

Transfer function:





 

Zeros and poles of H(z):
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COMPARING DYNAMICS OF COMPARING DYNAMICS OF 
PARAMETERSPARAMETERS
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CONCLUSIONCONCLUSION


 

The moving and distribution of transfer 
function poles are different for horses with 
different level of fitness


 

Next: 
 To find regression model describing the move of this 

poles

 To model next ECG signal parameters

 To find the function describing the level of fitness in 
horses
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
 

Thanks for the attention:)


 

… and have a nice day!
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