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Figure 1: Sleep stage network and sleep feature matrix.
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Figure 2: The overall architecture of the proposed GraphSleepNet for sleep stage classification. The GraphSleepNet consists of an adaptive
sleep graph learning mechanism and the spatial-temporal graph convolution with spatial-temporal attention.

4.1 Adaptive Sleep Graph Learning

Figure 3: The structure of the proposed adaptive sleep graph learn-
ing in GraphSleepNet.
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4.2 Spatial-Temporal Graph Convolution
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(1) Spatial Graph Convolution
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4.3 Spatial-Temporal Attention
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(1) Spatial Attention
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5.1 Datasets

F{IEMontreal Archive of Sleep Studies(MASS)-SS3#ESE E1FL T HANRHAVMERL, MASS-SS3EE
E8E8KkE62BHEZINE(28BEMB4BLHHIPSGIER. BXICREE205EEG, 25E0G, 38
EMGH]15ECG, PSGIZRFA0.30-100Hz (EEG), 0.10-100Hz (EOG, ECG), 10-100Hz (EMG)&5@ IS
BSHHTIIRNIE. BTN R PIRENE MBERIDERHIE: 0.5-4Hz, 2-6Hz, 4-8Hz, 6-11Hz, 8-
14Hz, 11-22Hz. 14-31Hz. 22-40Hz. 31-50Hz,

5.2 Result
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Method Overall results F1-score for each class

Accuracy Fl-score Kappa Wake NI N2 N3 REM
[Dong et al., 2017] SVM 0.797 0.750 - 0.786 0.487 0.861 0.825 0.792
[Dong et al., 2017] RF 0.817 0.724 - 0.782 0.351 0.880 0.815 0.794
[Dong et al., 20171 MLP+LSTM 0.859 0.805 - 0.846 0.563 0.907 0.848 0.861
[Supratak er al., 2017] CNN+BiLSTM 0.862 0.817 0800 0.873 0.598 0903 0.815 0.893
[Chambon er al., 2018] CNN 0.739 0.673 0.640 0.730 0.294 0.812 0.765 0.764
Wiang er al., 2019] RF+HMM 0.808 0.793 0.710 - - - - -
[Phan et al., 2019] ARNN+RNN 0.871 0.833 0.815 - - - - -
[Sun et al., 2019] CNN+BiLSTM 0.881 0.824 0.819 0912 0551 0916 0.826 0914
GraphSleepNet Adaptive ST-GCN 0.889 0.841 0.834 0913 0.603 0921 0.851 0919

Table 2: The performance comparison of the state-of-the-art approaches on the MASS dataset
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Figure 4: The experimental analysis. (a) Comparison of adjacency
matrices. (b) Comparison of the sleep stage network length.
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