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Abstract: An intelligent decision-making system for the
environment in road tunnel was established based on
reality (VR)

experiments

virtual technology. Driving simulation

were carried out at different color
temperatures to establish a measurement model between

the growth rate of attention and the color temperature of
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light source, and the distribution of reaction time was
given. The results show that at the entrance and exit of the
tunnel, drivers’ attention growth rate is higher and
drivers’ attention reaches the lowest level after driving
about 1 200 m. The color temperature of different light
sources has a significant difference in the effect on
drivers’ attention. The color temperature of 6 300 K is the
best for the concentration of attention resources. Under
low color temperature (2 000 -4 000 K) , the driver’ s
reaction time to the accident is about 0.78 s, while under
medium and high color temperature (5 000-8 000 K), the

driver’s reaction time to the accident is about 0.58 s.

Key words: driving safety; virtual reality (VR) ; color

temperature of light source; brain-machine interface
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Fig.2 Location of virtual simulation test tunnel

fox I SCAF , 5 K SCPE T AR IE N PR B e B 2k
RAGH . BRIERR S ARGS , Jotl M REE 2 5l
55 EA T B, AR PR IE 25 30

TERGLIR I, Pl F e /s & Ak 3 min, 78
EEG {55V Rm , 8l 14 MR i Bt 2k AT KR U2
B A AU G AR S5 R I 3¢ EEG (R
o REAOT FAR B SN EL 3 i

TR %
E3 EMERGE

Fig.3 Virtual driving scene
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Fig.4 Tunnel models at color

temperatures
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Fig.5 Relationship between attention growth rate

and distance from tunnel entrance (4 000 K)
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Tab.1 Statistical

growth rate at different color temperatures

results of drivers’ attention

/K PRI/ Y ERIIEREN 2/ Y
2000 —13.02 79.30
3000 —4.78 59.44
4000 —2.04 99. 64
5000 7.93 63. 69
6000 8.21 39.55
7000 6.72 46.71
8 000 3.11 43.32

J T AR R S R R R A )

LG RRAEADCIR AR, LA A2, FY

TR R R R A i, AT R

o M TR R R AR R R 1 PR
AR T

y=ar’+bxr+c (3)

Krfrea hHAR Ry WSS ;a0 YR EIH R

I HH OriginPro 2017 x4 #4784 #8045 , 45 2]

TER IR R AR A SR R 6 R, A



208 6] 5% K 2 2 (A 4K BE 2 B

%49 %

Tr A RN 2 .

10

K%

,
,
=101 /
,
,
[ %

_1 1 1 1 1 1 1
25000 3000 4000 5000 6000 7000 8000
FIF R /K
E6 FEENERKEFMAERERNGHE
Fig.6 Fitting curve of attention growth rate and

color temperature of light source
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Tab.2 Variance analysis results on relationship
between attention growth rate and color

temperature of light source
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Fig.7 Rear-end collision in tunnel model
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Tab.3 Results of one-way ANOVA at different color
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Fig.8 Change of
temperature of light source

reaction time with color
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Fig.9 Distribution of drivers’ reaction time at two
kinds of color temperatures and its fitting

curve
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Fig.10 Changes of EEG signals before and after
passing accident point at different color

temperatures
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