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Abstract  The accidents caused by drivers while driving are considered as the major causes
along with other causes such as conditions of roads, weather and cars. In this study, we
investigated the driver’s workloads under three different driving conditions (Weather, Driving time
zone, and Traffic density) through analyzing biological signals obtained from a car driving
simulator system. The proposed method is able to detect R waves and R-R interval calculation in
the ECG. Heart rate variability (HRV) was investigated for the time domain to determine the
changes in driver’s conditions.
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Fig. 1 Driving simulator system is consist of

three main parts: Driving System,

Monitoring & display system and

Analyzing system
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Fig. 2 Three foam electrodes are attached to left
wrist, right wrist and left ankle for the
3-lead ECG measurement

Fig. 3 Driving simulator. ECG signal is measured
through the three attached electrodes
and recorded by BMb
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Fig. 4 R peak detection from ECG signal
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Fig. 5 RR interval time series
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Table 1 SDNN, RMSSD of HRV time domain

HRV Time Work Load Value (ms)
Domain Conditions
No Load 134.93+£36
SDNN R?II‘I 127.06+£20
Night 129.54+28
High Traffic 131.10£31
No Load 27.16+90
RMSSD Rain 18.26+11
Night 24.21+10
High Traffic 25.23+12
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