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Driver's Mental Stress Visualization
by Discrete Wavelet Multiresolution Analysis

Taro SEkINE, Masahiro Takg1, Michiharu Okano, Hiroyasu NAGAE,

Yoshifuru Sarro and Kiyoshi Horu

ABSTRACT

Discrete wavelet transform has been applied to analyzing a driver's R-R Interval ta-
chogram. Consequently, two specific wavelet levels indicate the dominant frequency that
shows driver's mental stress with the time process. This visualization technique is able to
replace the former analysis based on Fourier transform in driver's time-transient circum-
stances. The experiments are carried out with a driver carrying an electrocardiograph in
a passenger car circulating a test course with 140km/h. The R-R Interval tachogram
was obtained from the driver before and while driving. The motivation behind this work
is to establish a driver's mental model while a driver operates a vehicle. The model con-
tributes to safety and comfortable driver's circumstances in road traffics.

Keywords : Visualization, Mental stress, Discrete wavelet transform, Driver's model, Mul-

tiresolution analysis
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Fig. 10 Multiresolution Analysis of Driving Experiments
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Fig. 11 Binarization of Level 3 and Level 5 (Threshold value of Level 3 is 0.13,vthat of Level 5 is 0.05)
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Fig. 12 Interaction between Level 3 and Level 5
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