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Introduction: Classification of epileptic seizures based on electroencephalography (EEG)
is a well-established research area. Most research uses a patient-dependent approach, i.e.,
training and test data come from the same patient. In order to use the results on other
patients, a patient-independent model needs to be developed. The patient-independent
model has to combine high accuracy, few features, and few channels in order to be fast
and easy to use. This work presents both a patient-dependent and a patient-independent
approach for epileptic seizure detection.

Material, Methods and Results: CHB-MIT and Siena Scalp EEG databases were used
[1, 2]. Both use the 10-20 system for electrode placement. The EEG signals from the
CHB-MIT database were first decomposed into four sub-bands using the Discrete Wavelet
Transform (DWT), from the sub-bands sixteen features were extracted. To classify seizure
and seizure-free periods, the features were used as input for Random forest (RF), Gradient
Boosting (GB), and Support Vector Machine (SVM). The patient-dependent method
was used as a starting point for the patient-independent method and to verify the high
performance. Verification included balancing and unbalancing the dataset, changing the
size of the training set, using different performance measures, and running the algorithm
on the Siena Scalp EEG Database.

For the patient-independent method, the feature importance for each machine learning
method was found using Mean Decrease in Accuracy (MDA), and the most important
features were chosen. These features were used to find the channel importance using Mean
Decrease in Impurity (MDI). Petrosian fractal dimension was found to be the most impor-
tant for RG and GB over all channels, while standard deviation, root-mean-square, Katz
fractal dimension were found to be the most important for SVM over all channels. The ac-
curacy when using these features and the one most important channel are presented in Ta-
ble 1. The average accuracy for the patient-dependent method is shown in the same table.

RF GB SVM
Patient-dependent 0.999 0.996 0.992
Patient-independent 0.976 0.884 0.964

FT9 F7 FT10

Table 1: Accuracy for epileptic seizure classifica-
tion. The indicated channel is the one found to be
most important. Standard deviation ±3%.

Discussion: RF is the method that gives the best
results, although they all perform well even with
only one feature and one channel. A clear conclu-
sion on Which feature and channel give the best
performance is not given due to variations in re-
sults for each run of the method. Results presented
are from one run. The analysis of MDI and MDA

for the selection of features and channels in different runs, in addition to why different
runs yield different performance, is left for further work. Nevertheless, high-performance
measures for the patient-dependent and patient-independent method were obtained.

Significance: Using only the most important electrodes, the vision is that patients can be
notified on a portable device when a seizure occurs and, in the future, before it occurs.
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