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Setting method and effect evaluation of linear guiding system

in highway tunnels
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Abstract: To improve traffic safety in highway tunnels, it is suggested to use line shaped visual guidance
facilities to enhance local brightness and contrast of the tunnel, and form a linear guidance system that
outlines the tunnel outline and road alignment. Firstly, set up a tunnel simulation scenario, conduct driving
simulation experiments and questionnaire surveys, and analyze the impact of various linear induction
facilities/systems on drivers’ vision, psychology, and driving tasks; Then, explore the effects of the size,
direction, continuity, and combination of various induction facilities on the optimization of visual reference

frames and spatial rights—of-way perception. The results show that linear guiding system can effectively
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enhance the salience of the tunnel environment, reduce the difficulty of obtaining visual information, and

ease the driver's nervousness. Longitudinal linear guiding facilities are conducive to clarifying the road

boundary and the direction of travel, and enhancing the driver's perception of location. Vertical and

horizontal linear guiding facilities help to clarify the outline of the tunnel and enhance driver's speed control.

Through a reasonable combination of different linear guidance facilities, to complement the shortcomings,

to achieve the overall improvement of driving safety indicators.

Key words: engineering of communication and transportation system; highway tunnels; linear guiding

system; visual reference system; driving safety
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Fig.1 Comparison of the effect of point lighting, linear

lighting and linear guiding
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Table 1 Inductive analysis of typical linear guiding facilities
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Fig. 2 Spatial right—-of-way and visual reference system
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Fig. 3 Improvement framework of linear guiding

system for tunnel traffic safety
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Table 2 Tunnel design parameters
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Table 4 Drivers information statistics
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Fig.6 Fixation duration distribution of each scene
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Table 5 Questionnaire score and explanation
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Fig. 8 Driver’s psychological survey scores in each scene
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