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Automatic seizure detection algorithm based on spike-related features of
smoothed nonlinear energy operator division

HE Xuelan, WU lJiang, JIANG Lurong

(School of Information Science and Engineering, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: Most current seizure automatic detection algorithms focus on traditional features such as time domain and frequency
domain, which cannot fully characterize the information of epileptic EEG signals. This paper proposes an automatic seizure detection
algorithm based on spike correlation features divided by a smooth nonlinear energy operator, taking into account the phenomenon
that the amplitude and frequency of abnormal waves in epileptic EEG will increase. The algorithm uses traditional time—domain and
frequency—domain features, combined with spike correlation features to characterize the EEG signal, and uses supervised machine
learning classifiers to test its effectiveness and reliability for automatic seizure detection. The research evaluates the proposed method
on the open source dataset CHBMIT and obtains 96.52% on accuracy, 95.65% on sensitivity and 97.09% on specificity. The
experimental results show that the proposed spike—related features based on the smoothed nonlinear energy operator segmentation can
be used as a complement to the epileptic EEG information to improve the performance of seizure detection.
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Fig. 1 Flow chart of seizure detection
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Fig. 2 Schematic diagram of SNLEO calculation of spike correlations

using adaptive threshold

Q

B3 kg BRSINRREXERE

Fig. 3 Maximum correlation matrix obtained from spike fragments
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Table 1 Description of spike—related characteristics
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Table 2 Experimental results based on traditional characteristics
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