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Sleep Stage Classification Using Single-channel EOG
based on SVM and Wavelet Packet Transform

ZHANG Yan', SUN Jing', HU Jiancheng’, HE Zhuang', YANG Bo'

(1. Key Laboratory of Biological Effect of Physical Field and Instrument, College of Electronic Engineering, Chengdu University of In-
formation Technology, Chengdu 610225, China;2. College of Mathematics, Chengdu University of Information Technology, Chengdu 610225,
China)

Abstract; Aiming at the deficiency of multi-channel signals or multi-physiological parameters in sleep staging, an auto-
matic scoring method for single-channel Electrooculogram using support vector machine (SVM) and wavelet packet de-
composition is proposed. Firstly, the signal is denoised by the modified threshold dual-tree complex wavelet transform.
The data is then processed in units of 30 seconds. Then, the wavelet packet transform is used to decompose each unit of
Electrooculogram, and the characteristics such as AR coefficients and wavelet packet energy are extracted from the wave-
let packet sub-bands. Finally, support vector machine (SVM) was used to classify different 30-second sleep units to ob-
tain the initial classification results, and then smoothing rules were used to continuously process the classification results
and obtain the final classification results. The results showed that the accuracy of sleep score by the proposed method
was 91.19% and the Kappa coefficient was 0. 82, which was completely consistent.

Keywords : electrooculogram ; SVM ; wavelet packet transform; AR coefficients ; smooth rules



