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A Study On The Classification Of Driver's Sleep State While Driving
Through BCG Signal Optimization
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Abstract Drowsy driving requires a lot of social attention because it increases the incidence of traffic accidents
and leads to fatal accidents. The number of accidents caused by drowsy driving is increasing every year.
Therefore, in order to solve this problem all over the world, research for measuring various biosignals is being
conducted. Among them, this paper focuses on non-contact biosignal analysis. Various noises such as engine,
tire, and body vibrations are generated in a running vehicle. To measure the driver's heart rate and respiration
rate in a driving vehicle with a piezoelectric sensor, a sensor plate that can cushion vehicle vibrations was
designed and noise generated from the vehicle was reduced. In addition, we developed a system for classifying
whether the driver is sleeping or not by extracting the model using the CNN-LSTM ensemble learning technique
based on the signal of the piezoelectric sensor. In order to learn the sleep state, the subject's biosignals were
acquired every 30 seconds, and 797 pieces of data were comparatively analyzed.
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Table 1. Comparison of bio-signal measurement accuracy
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(a) No Structure

Heart rate Respiratory rate
Accuracy (%) Accuracy (%)
Lower part Q.4 8076
(cushion)
Upper part
(backrest) 817 86.32
Average 2.09 8354

(h) Honeycomb Structure Placed

Heart rate Respiratory rate
Accuracy (%) Accuracy (%)
Lower part 8964 8128
(cushion)
Upper part
(backrest) 8134 9146
Average 8349 88.37
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F 2. Feedforward &I Al 2ol Confusion Matrix H|il
Table 2. Confusion Matrix Comparison of Feedforward Method
and Al Method

Feedforward
Method

Wake Sleep Wake Sleep

Al Method

Confusion matrix

Ref. Wake 39 58 41 A)
Deivce

Sleep 21 679 5 726

¥ 3. Feedforward @t Al ghHe| F-1 Score H|1
Table 3. F-1 Score Comparison of Feedforward Method and
Al Method

Recall | Precision | &
Score
Wake 04 065 -
Feedforward
Method Sleep 097 092
Average 0.69 0.79 0.74
Wake 0.62 0.89 -
AI Method Sleep 0.9 097 -
Average 0.81 093 0.87
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