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Research of seizure prediction methods based on deep learning
MIN Tengfei, ZANG Tianyi
( School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] Seizure is a common neurological disease affecting nearly 1% of people in the world. More and more people are aware
of that using a closed-loop treatment strategy can control seizures to some extent for early epileptic seizures. This paper is mainly
based on Kaggle seizure prediction EGG data set, while using a deep learning model to conduct an experimental study on the
probability of pre—seizure fragmentation. The research preprocesses the dataset through the Discrete Fourier Transform ( DFT) and
proposes a model that used two—layer Convolutional Neural Networks ( CNN) to extract features for frequency domain and time
series data. The final AUC index is 0.786, Ranked 11" in 504 teams. At the same time, this paper uses a Linear Discriminant
Analysis (LDA) and a basic Recurrent Neural Network (RNN) model to perform comparative experiments and analysis on this
dataset.
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Fig. 2 The basic structure of Convolutional Neural Network
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Fig. 3 Local connection and weight sharing of Convolutional

Neural Network
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Fig. 4 The basic structure of Recurrent Neural Network ( RNN)
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Fig. 5 The basic structure of Recurrent Neural Network ( RNN)

and long short term memory network ( LSTM)
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Fig. 7 The seizure alarm system for epileptic dogs
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Fig. 8 EEG signals on 5 electrodes which are 1 hour before seizure
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Fig. 9 The amplitude spectrum after data preprocessing
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Layer(type) Output Shape Param #
gru_I(GRU) (None, 20) 9900
dropout_1(Dropout) (None, 20) 0
dense_1(Dense) (None, 1) 21
activation_I(Activation)  (None, 1) 0

Total params: 9,921
Trainable params: 9,921
Non trainable params: 0
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Fig. 13 Simple GRU model
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Tab. 2 Results of different RNN models

LY AUC  Softmax AUC ~ Minmax AUC ~ Median AUC
SimpleRNN ~ 0.519 1 0.444 7 0.480 5 0.427 0

GRU 0.557 3 0.441 1 0.547 8 0.472 9

LSTM 0.521 1 0.432 1 0.525 1 0.441 7
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