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Electroencephalogram-Based Driver Drowsiness Detection System
Using Errors-In-Variables(EIV) and Multilayer Perceptron(MLP)
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ABSTRACT

Drowsy driving is a large proportion of the total car accidents. For this reason, drowsiness detection and
warning system for drivers has recently become a very important issue. Monitoring physiological signals provides
the possibility of detecting features of drowsiness and fatigue of drivers. Many researches have been published
that to measure electroencephalogram(EEG) signals is the effective way in order to be aware of fatigue and
drowsiness of drivers. The aim of this study is to extract drowsiness-related features from a set of EEG signals
and to classify the features into three states: alertness, transition, and drowsiness. This paper proposes a
drowsiness detection system using etrors-in-variables(EIV) for extraction of feature vectors and multilayer
perceptron (MLP) for classification. The proposed method evaluates robustness for noise and compares to the
previous one using linear predictive coding (LPC) combined with MLP. From evaluation results, we conclude

that the proposed scheme outperforms the previous one in the low signal-to-noise ratio regime.
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Table 1. Parameters of MLP neural network.

Parameters Configuration

Learning algorithm Scaled conjugate gradients

Learning rate 0.05

Transfer function Tangent sigmoid function

Training method Batch training

Performance measure MSE
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Fig. 7. Comparison of minimum length of samples for
more than or equal to 85% average classification rate
between EIV and LPC according to average SNR(order 4)
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Table 2. Biased misclassification rate according to the order of EIV and sample length.

Wh kY) 64 128 256 512 1024 2048
Order

2 37.63 36.94 33.52 267 18.58 19.27 9.82

4 16.9 11.69 9.69 6.16 5.67 53 4.84

6 337 3057 2471 2954 2781 262 13.43

8 45.94 48.98 46.77 46.1 4338 52.92 42.66

10 55.61 47.03 48.21 55.08 57.97 5153 4121
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