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Abstract

Many efforts have been done to predict epileptic seizures so far. It seems that some kind of abnormal
synchronization among brain areas is responsible for the seizure generation. This is because the
synchronization-based algorithms have been the most important methods so far. However, the huge number
of EEG channels, which is the main requirement of these methods, make them very difficult to use in practice.
In this paper, in order to improve the prediction algorithm, the factor underlying the abnormal brain
synchronization, i.e., the imbalance of excitation/inhibition neuronal activity, is taken into account.
Accordingly, to extract these hidden excitatory/inhibitory parameters from depth-EEG signals, a realistic
physiological model is used. The Output of this model (as a function of model parameters) imitate the depth-
EEG signals. On the other hand, based on this model, one can estimate the model parameters behind every
real depth-EEG signal, using an identification process. In order to be able to track the temporal variation of
the parameter sequences, the model parameters, themselvese, are supposed to behave as a stochastic process.
This stochastic process, described by a Hidden Markov Model formerly (HMM) and worked by the current
researchists, is now modified to a State Space Model (SSM). The advantage of SSM is that it can be described
by some differential equations. By adding these SSM equations to the differential equations producing depth-
EEG signals, Kalman filter can be used to identify the parameter sequences underlying signals. Then, these
extracted inhibition/excitation sequences can be applied in order to predict seizures. By using the four model
parametetrs relevant to excitation/inhibition neuronal activity, extracted from just one channel of depth-EEG
signals, the proposed method reached the 100% sensitivity, and 0.2 FP/h, which is very similar to the multi-
channel algorithms. The algorithm can be done in an online manner.

Keywords: Physiological model of epileptic seizures, Online Single-Channel Seizure Prediction, Kalman
Filter, State Space Model (SSM), epileptic, Hidden Markov Model (HMM).
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(Figure-1): The periods of NSP,SPH, SOP and correct or incorrect alerts. a) pre- seizure signals, b) seizure signals. Seizure prediction

(1), ensure no-attack occurs (?) and start time of seizure ().
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(Figure 3. a): Macroscopic Wondelling Model for produce seizure. b) Differential equation of model
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(Table-1): Information of six patient. At least, one channel of deep-electrode signals has been recorded for these patient.
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(Figure-8): SPC plot for seizure prediction for second patient
from FSPEEG database.
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(Table-2): The results of prediction using classification technique.
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