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An Investigation into the Measured Values
of Driver’s Subjective and Objective Sensibility
Response Stimulated by Different Car Noises

Tae Hyun Kim' - Jae Hoon Cho® + Won Hak Cho® - Moon Sub Lee” - Hyeon Ki Choi'

'School of Mechanical Engineering, Sungkyunkwan University
“Advanced NVH Development Team, Hyundai Motor Company

The purpose of this study is to understand human sensory and emotional response according to car noise. This
study investigated human stress levels from car noise based on the data of electro-encephalogram (EEG) and
subjective evaluation analysis data. Since there are few previous works on the effect of car noise on human’s
reaction, more profound research about the effect of car noise on driver’s emotion would be worth performing.
Subjects were exposed to five different kinds of car noises. EEG data were collected while the subject was
exposed to noise. In order to process EEG data, FFT analysis was used to separate the collected EEG data into a
-wave and [B-wave. Also, survey was performed to carry out subjective evaluation. The results of the subjective
evaluation were closely correlated to those found in the EEG signal analysis. The results from this study may
provide useful information for mitigating car noise induced stress.
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Figure 1. Experiment Schematic
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Figure 2. Experiment Procedure
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Table 1. Car types

A B C D E
Displacement| 4395 2979 4608 3498 5038
Power(hp) 407 306 386 272 424
Fuel Gasoline | Gasoline | Gasoline | Gasoline | Gasoline
Cylinder 8 6 6 6 8
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Table 2. Emotional Adjectives

Adjective words

1 Silent 5 Confident
2 Dynamic 6 Refined
3 Familiar 7 Luxurious
4 Interesting 8 Satisfied
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Figure 4. EEG Raw Data of Frontal Lobes
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Figure 5. Power Spectrum of EEG Raw Data
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Figure 8. Subjective Evaluation Analysis
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Table 3. Correlation Analysis

Wave a
Silent 0.79
Dynamic -0.87 0.91
Familiar 0.72
Interesting -0.86 0.89
Confident -0.77 0.78
Refined 0.64
Luxurious 0.79
Satisfied 0.16
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Table 4. Coefficient of Correlation
Absolute value of a correlation coefficient(r)

0<r<0.1 Almost ignored

0.1<r<0.3 Weak

0.3<r<0.7 Definite

0.7<r<1 Strong
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