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ABSTRACT

Drowsy driving, one of the biggest causes of traffic accidents every year, is accompanied by various factors. As a
general method to check whether or not there is drowsiness, a method of identifying a driver's expression and driving
pattern, and a method of analyzing bio-signals are being studied. This paper proposes a driver fatigue detection system
using deep learning technology and bio-signal measurement technology. As the first step in the proposed method, deep
learning is used to detect the driver's eye shape, yawning presence, and body movement to detect drowsiness. In the
second stage, it was designed to increase the accuracy of the system by identifying the driver's fatigue state using the
pulse wave signal and body temperature. As a result of the experiment, it was possible to reliably determine the driver's
drowsiness and fatigue in real-time images.
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Fig. 1 Block diagram of driver fatigue detection system
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Fig. 2 Hardware configuration of the proposed system
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Fig. 4 Flowchart of drowsiness motion determination
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Fig. 5 Flowchart of algorithm for determining body fatigue
using bio-signals

Yes

V., M8 Y o

e
\a

L% £S5 AES 1% WL NVIDIAK})
Jetson Nano(Quad-core ARM® AS57 CPU, 128-core
NVIDIA Maxwell GPU, 4GB 64-bit LPDDR4) A] &l
HEojA RAdiE At} Ubuntu 18.04 3175 o 4] OpenCV
4.1.1, CUDA 10.22 152 A 3¥s}%ich

51, Al 314

862



RAA S 5L obEo]i UNOS) Laxthate] mu}
Al A 0] RP320, muRataA}2] NXFT15WF104FA2B &%=
A mEle A1gsto] Adtstley A Sla) 2dxt
o) £2o wES WeR RHsto] AHATE A2}

x &
i
= o
filo

=

:OEIg‘

w0
i
[Nt
=)
)
ox
o
)
>
lo
N
SN
=i
oft
jakad
_111
+
oft,
Ar =

K bBooxrlo
o
Ut

Table. 1 Bio-signal measurement results in wakefulness
and drowsiness

Bio-signal ‘Wakening Drowsiness
Pulse wave (bpm) 88.5 74.2
body temperature (C) 36.45 36.13
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