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The so-called electroencephalography (EEG) is
the electric potential generated by the neurons
that can be measured via electrodes along the
human scalp. Due to its high spatial resolu-
tion, EEG signals are widely used in diagno-
sis of neurological disorders such as epilepsy
which is characterized by epileptic seizures.

We propose a new time—frequency distribution
based on rational functions [1]. It can be con-
sidered as a generalization of the short time
Fourier transform (STFT). The optimization of
the free parameters (i.e. poles) of the rational
functions results in compact power spectrum
density. It leads to a significant improvement
for reconstruction error. The method can suc-

To define rational function systems let us con-
sider a sequence of poles a = ag,...,a,—1 € D
and multiplicities my, ..., m, € N where D de-
notes the open unit disk of the complex plane.
The corresponding rational function system is:

Zz—l

(1 —agz)*

Spk’b() '7n_1)7

where ¢ = 1,...,m. By orthogonalization we
obtain the system ®;. Let ¥, ; stand for the sys-
tem biorthogonal to ¢ ;. Projections with re-
spect to these systems can be used to approx-
imate functions in the Hardy space H*(ID). The
mean square error (MSE) can be minimized by
using optimal poles adapted for the individual

The nature of epileptic EEG signals is non-
stationary and multicomponent. Paper [3] ad-
dresses this problem by applying several time-
frequency decompositions of the form
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where e;m| = e , M is the window
length of g. One can defme a similar representa-
tion by replacing €, with ®;, or ¥y ;. Especially,
a single pole ag with multiplicity mo = M, and
an f € H*(D)) uniformly sampled function are
considered. Then the generalized rational STFT
can be written as

cessfully be applied for localization of seizures. signal. Ry F , fln, k| = fln —mlg\m|oi|m],
m=0
: S where ¢p[m] = ® (e 2"27). We note 15,[m]| =
Feature Extraction and Optimization U pr1(e 275 ) or @ [m] = @o pe1(e 273 ) can

also be used.

Feature extraction works with one pole specified via hyperbolic optimization [2] for each 1 second
long EEG segment. 16 coetficients of the rational STFT and their statistical values are taken. Finally,
these 21 features are classified as seizure or non-seizure using bagged ADTrees.

Classification

Our method was tested on the Bonn dataset
400F" l l l ) — which contains five sets (A-E) with 100 single
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channel EEG records. Sets (A) and (B) represent
healthy signals with open and closed eyes. In
sets (C) and (D), segments contain inter-ictal in-
tervals while seizure activities occur only in set
(E). The focus of this work was seizure classifi-
cation in the presence of seizure-free segments.
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