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Introduction

• Posttraumatic epilepsy is a serious medical 
and social problem. 

• Prediction of posttraumatic epilepsy in clinical 
practice is the unsolved problem.

• There is the problem of recognition of sleep 
spindles and epileptic discharges in the study 
of early post-traumatic period



Types of signals 
epileptic discharges (left figure)

sleep spindles (right figure )



The ridges of the wavelet spectrograms
epileptic discharges (upper figure)

 sleep spindles (lower figure)



Histograms of power spectral 
density (PSD) 

epileptic discharges (left figure)
sleep spindles (right figure)



Segmented ridges on wavelet spectrograms
epileptic discharges (upper figure)

 sleep spindles (lower figure)



 Frequency hopping points of segmented 
ridges in wavelet spectrograms

 epileptic discharges (upper figure)
 sleep spindles (lower figure)



Segmented ridges on wavelet spectrograms
epileptic discharges (upper figure)

 sleep spindles (lower figure)



An example of the values obtained 
for epileptic discharges 



An example of the values obtained 

for epileptic discharges 



Illustration of 10 segmented ridges in 3-D.
 sleep spindles (upper figure)

 epileptic discharges (lower figure)



Illustration of 10 segmented ridges in a 
projection on PSD-time plane.

 sleep spindles (upper figure)
 epileptic discharges (lower figure)



Сonclusions

• Algorithm for detecting epileptic 
discharges and sleep spindles from the 
background activity was developed.

• EEG records with 36 sleep spindles and 
39 with epileptic discharges were 
processed using this algorithm

• The parameters of ridges from processed 
records were calculated.



Thank you for your attention!
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