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Abstract: Drivers are affected by traffic stress events during driving, in order to explore whether driver character-
istics affect driver’s stress response. 21 subjects from high driving characteristics group (Group H) and low driv-
ing characteristics group (Group L) were selected by the Wiener Traffic Psychometric test system (VTS) to ana-
lyze the stress response characteristics of different driving groups through statistical methods, and the set pair
analysis model was used to evaluate the stress response of the subjects. The specific performance is as follows: it
is feasible to distinguish driver’ s stress response ability by detecting driver characteristics. Improving driving
characteristics can help drivers enhance their stress ability. The more critical the situation is, the greater the im-
provement is. In all stress distance experimets, stress response of Group H is better than that of Group L and the
reduction of stress distance had a greater impact on Group L than on Group H. The results prove that it is neces-

sary to provide drivers with more than 1s TTC (time to collision) in traffic stress events.
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Tab.1 VTS test content

Test module Representational index

Effect

Adaptive matrix testing Logical reasoning ability
Concentration test Concentration
Determination test Reactive stress tolerance

o Reaction rate
Reactivity test . )
Velocity of motion

Adaptive traffic awareness testing  Traffic awareness

It is used to investigate the attention concentration ability and
comprehensive judgment ability of the test subjects.

Assess a person's level of attention.

Eye, ear and foot coordination was tested under continuous visual
and auditory stimuli.

Assess a person's reflexes.

The visual observation ability, spatial perception ability and speed
perception ability were evaluated.
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Tab.2 t-test of driver characteristics indicators

Driving characteristic Degree of Significance Mean Standard error Difference. 95%
characterization index freedom (Double tail) Cohen’s d difference difference confidence 1nterva.1 -
Floor Upper limit

Logical reasoning ability ~ 2.49 40 0.017** 0.768 21.86 8.78 4.121 39.593
Concentration 2.65 40 0.012%* 0.817 13.38 5.06 3.164 23.598
Reactive stress tolerance 5.15 40 <0.0071*%** 1.588 29.86 5.80 18.130 41.584
Reaction rate 3.62 40 <0.001%** 1.116 28.33 7.84 12.495 44171
Velocity of motion 4.19 40 <0.001%** 1.292 31.33 7.48 16.214 46.453
Traffic awareness 2.55 40 0.015%* 0.786 16.91 6.64 3.489 30.321
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Tab.3 Stress response indicators

Type Pointer name Unit Description and characterization of indicators
EE.G behavioral (O+a)p In brain waves, theta energy, alpha energy, and beta energy are calculated. The lower
indicators the value, the lower the driver's alertness.
Saccade The ratio of the number of times the object is observed to the time. The smaller the

Times/s saccade frequency, the more familiar the driver is to the surrounding environment, the

1] ¥
Visual behavior Y lower the psychological pressure.
index It represents the adaptability of human vision and the degree of psychological and
Pupil area pixel physiological load. The enlarged pupil area indicates that the driver is in a heavy
driving task.
Throttle depth om The depth of the vehicle's accelerator pedal when driving. The greater the throttle

depth, the driver tends to maintain a higher driving speed or increase the speed.

Driving behavi
. fiving behavior Braking speed cm/s
index

The greater the ratio of braking depth to braking time, the higher the emergency
degree of braking and the more intense the driver's response to the stressor.

Steering angle

Each time the driver adjusts the steering wheel of the vehicle, the larger the value, the

more intense the driver's stress response.
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Fig. 1 Back-test of different experimental plans
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Tab.4 ANOVA of indicators of different experimental plans

Stress distance

Driving characteristics

Stress distance X driving characteristics

Index

F P UG F " F )4 n
(6+a)/p 2326 <0.001 0544 1799  <0.001  0.310 231 0.113 0.106
Throttle depth 82.06 <0.001 0.808 2598  <0.001  0.394 0.11 0.893 0.006
Braking speed 4731 <0.001 0.708 2093  <0.001  0.344 4.49 0.018% 0.187
Steering angle 80.59  <0.001 0.805 747  <0.001  0.157 0.34 0.711 0.017
Saccade frequency  28.54  <0.001 0.594  12.96  <0.001  0.245 0.80 0.459 0.039
Pupil area 1.78  <0.001 0764  29.54  <0.001  0.425 1.78 0.266 0.033
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Tab.5 Simple effect analysis of braking speed

Variable effect Degree of freedom  Mean square F p m
Stress distance within low driving characteristics 2 27.51 18.51 <0.001 0.382
Stress distance within high driving characteristics 2 7.23 32.49 <0.001 0.520
Driving characteristics within stress distance 19.2 m 1 27.55 16.45 <0.001 0.291
Driving characteristics within stress distance 27.5 m 1 8.18 12.91 <0.001 0.244
Driving characteristics within stress distance 35.8 m 1 2.89 11.32 0.002 0.221
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Tab.6 Range of index evaluation grade

Index Level 1 Level 2 Level 3 Level 4 Level 5
(G+a)/p 0.54~2.19 2.20~2.98 2.99~4.10 4.11~5.14 5.15~11.52
Saccade frequency 0.10~0.21 0.22~0.27 0.27~0.34 0.35~0.43 0.44~1.06
Pupil area 878.65~100 9.62 100 9.63~120 1.52 120 1.53~1396.91 139 6.92~1573.15 157 3.16~168 3.03
Throttle depth 1.97~3.24 1.52~1.96 0.96~1.51 0.64~0.95 0.13~0.63
Braking speed 0.56~1.10 1.11~1.71 1.72~2.65 2.66~3.23 3.24~7.36
Steering angle 0.12~0.80 0.81~1.44 1.45~1.73 1.74~2.08 2.09~7.84
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Tab.7 Result of the set pair analysis
Result of the set pair analysis: SHI(H) Evaluation
Stress distance Driving characteristics
Level 1 Level 2 Level 3 Level 4 Level 5 level
09 m High 1.410 1.999 2.718 1.831 1.713 level 3
Low 0.842 0.950 1.421 2.113 2.502 level 5
High 2.022 2.718 2.093 1.250 1.409 level 2
2ram Low 1.144 1.644 2.498 2.337 1.970 level 3
High 2.582 2.141 1.416 0.915 1.228 level 1
BEm Low 1.788 2.568 2.547 1.528 1.504 level 2
MATLAB 5 2 ZH O 7E 3 F W B B h L 23t At zEn) . ROWLm S 3R gk, 7e i
206 MREAR BRI IFM A, S5 mIE 2 s . B4 #0927.5 m F135.8 m I, PP SR AR E 1S5 2 — Al

I PO S A 19.2 m A9 21 MRS B RE A Bl R 51 - 6
NI RS = 7 NI, 8 A
PE NG, IO S oM 19.2 m ARG 25 Bk 3t
VR SEH T NBOE PR 8/17,

L group-stress distance 19.2 m

Level 3
L group-stress distance 27.5 m

12
L group-stress distance 35.8 m\_E

Level 4
H group-stress distance 19.2 m

Level 5
H group-stress distance 27.5 m ove

Level 1
H group-stress distance 35.8 m Iz

Level 2

2 FEBWF R EARR MBI N ER
Fig. 2 Evaluation grade of two groups of driver
characteristics in different stress distance
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