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(57) Abstract: A CNN-LSTM deep learning model-based driver fatigue identification method comprising the following steps: acquir-
ing EEG signals from a subject under test during a driving simulation; issuing an operation instruction randomly during the driving
simulation, and dividing, according to a response time of the test subject for completing the operation instruction, the EEG signals into
fatigue data and non-fatigue data; performing band-pass filtering and mean removal preprocessing on the EEG signals, and extracting N
minutes of the required fatigue EEG signal data and non-fatigue EEG signal data ; performing independent component analysis on the
EEG signal data so as to remove interference signals therefrom,; establishing a CNN-LSTM model, and configuring a network parameter
of the CNN-LSTM model; inputting the interference-free EEG signal data into a CNN network and performing feature extraction; and
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reconstructing feature extraction data, and inputting the same into an LSTM network and performing classification. Experiment results
indicate an improved accuracy of 96.3 + 3.1% (grand mean + population standard deviation).
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PATEA HRRH R RR R R AR K o B BF B
1 2 3 4 5 = I =
ZR#HF1 0.9806 0.9875 0.9875 0.9819 0.9903 0.986 0.004
ZR#H#2 0.9222 0.9181 0.9028 0.9097 0.9111 0.913 0.008
ZEE3 0.9722  0.9653  0.9778 0.975 0.9778 0.974 0.005
ZE®EF 4 0.9528 0.9417 0.9375 0.9333 0.9569 0.944 0.010
ZEES 0.9889 0.9819 0.9861 0.9806 0.9736 0.982 0.006
2EE6 0.9444 0.9458 0.9514 0.9292 0.9389 0.942 0.008
ZEFT 0.8847 0.9097 0.8667 0.9028 0.8833 0.889 0.017
ZEFS8 0.9833 0.9931 0.9861 0.9958 0.9847 0.989 0.006
2ZEFE9 0.9889 0.9944 0.9875 0.9944 0.9861 0.990 0.004
28®F 10 0.9722 0.9764 0.9514 0.9625 0.9681 0.966 0.010
28EF 11 0.9597 0.9319 0.9236 0.9181 0.9375 0.934 0.016
2WA& 12 0.9472  0.9528 0.975 0.9653 0.9667 0.961 0.011
ZWA 13 0.9569 0.9708 0.975 0. 9639 0.975 0.968 0.008
ZWRAE 14 0.9875 0.9875 0.9889 0.9833 0.9944 0.988 0.004
ZRE 15 0.9583 0.9667 0.9583 0.9722 0.9694 0.965 0.006 0.963 0.031
ZRE 16 0.9944 0.9958 0.9958 0.9958 0.9917 0.995 0.002
ZEF 1T 0.9931 0.9917 0.9861 0.9903 0.9931 0.991 0.003
2R 18 0.9944 0.9931 0.9944 0.9931 0.9972 0.994 0.002
2819 0.9889 0.9792 0.9806 0.9903 0.9861 0.985 0.005
2820 0.9889 0.9889 0.9819 0.9806 0.9903 0.986 0.005
Z8F 21 0.9569 0.9264 0.9222 0.9486 0.9264 0.936 0.016
2Z2EE22 0.9583 0.9556 0.9694 0.9667 0.95 0.960 0.008
2ZEE23 0.8458 0.8736 0.8639 0.9139 0.8778 0.875 0.025
2RF 24 0.9486 0.9333 0.9528 0.9639 0.9639 0.953 0.013
2EF 25 0.9694 0.95 0.9667 0.9514 0.9625 0.960 0.009
2RF26 0.9625 0.9569 0.9681 0.9681 0.9417 0.959 0.011
28F 27 0.9847 0.9903 0.9847 0.9875 0.9889 0.987 0.003
2_& 28 0.9653 0.95 0.975 0.9514 0.9583 0.960 0.010
23R&29 0.9403 0.9792 0.9833 0.9681 0.9736 0.969 0.017
ZWA30 0.9806 0.9708 0.9569 0.975 0.9708 0.971 0.009
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