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Collaborative control of tunnel speed and lighting based on

driver’s visual characteristics
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Abstract: Aiming at the problem that drivers’ depression and tension are easily induced by narrow space,
insufficient lighting and limited sightline in tunnels, which further leads to the phenomenon of "slowing
down whenever passing through a tunnel" and thus impairs traffic efficiency, a coordinated control method
for tunnel vehicle speed and lighting is proposed. First, drivers' visual adaptation characteristics to light
intensity in tunnel environments are analyzed, calculation models for the optimal lighting intensity and
range under different driving speeds are established, and the control scheme of lighting variation in tunnels

is optimized to reduce the interference of the black hole and white hole effects on drivers. Then, combined

i Fm B #1:2023-09-19.

EEWB I AT AR5 B (KJ-2019-SDSITT-04) 5 F ¢ 8 5 BF & %135 B (2019YFB1600500).
YEZE B B (1982-), 55 i G LRI . WF 5 0y [n] « 0 2 BE JE AL 1L 180t . E-mail : 51338031@qq.com

BEEE BLA(1978-), B g TR, A BF9E Uy 1)« 3838 % 4 E-mail : weiwei@jlu.edu.cn



% 12 #A A F,F

IR T 25 Bk AALOE A M 0 g 3B £ ik 15 B8R B 45 ) - 3899 -

with indicators such as actual vehicle speed and traffic density in tunnels as well as the levels of

emergencies, a method for determining the safe operation speed of tunnels is designed, and the tunnel

lighting illuminance is adjusted to meet the requirements of drivers’ safe driving. Finally, simulation

verification is carried out by using the actual operation data of tunnels in Shandong Province. The results

show that the average operation speed and safety efficiency of tunnels are improved by this method through

the coordinated control of tunnel vehicle speed and lighting. At present, this method has been put into

practical application in some tunnels of the Jiwei Expressway in Shandong Province.

Key words: engineering of communication and transportation system; driver characteristics; tunnel speed

control; tunnel lighting regulation
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Fig.1 Schematicdiagram oflighting range requirements
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Fig. 2 Diagram of accident number and

speed dispersion
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Table 1 Tunnel emergency classification
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Table 3 General event level control strategy
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Table 2 Hazard event level control strategy
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