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Abstract Driving at nighttime is a difficult task for drivers mainly due to visual restrictions. In particular,
higher accident risk at nighttime compared to daytime explains this difficulty. Especially, a lowered
visibility of pavement markings leads to run-off-the road accidents. A conventional pavement marking
utilizing a glass bead with the retro-reflecting mechanism has been widely used in practice. However,
the loss of a considerable portion of glass beads with time diminishes the visibility dramatically leading
to serious problems. Recently, luminescent lane marking has been under development to overcome the
problems associated with glass bead markings by fertilizing the physical property of the luminescent.
However, the validation of visibility robustness of a luminescent lane under adverse weather conditions
needs to be performed to derive its superiority over conventional markings. To this end, this study
simulated real scale weather proving ground and tested the performance of a luminescent lane by
measuring the luminance. The results suggested that the luminance difference between conventional and
luminescent markings was 4.65 cd/m?. In addition, luminescent markings showed higher performance in
terms of reduction rate due to adverse weather. Under worst-case scenarios such as roads without
lightings and vehicle headlights, luminescent markings provided higher luminance than pavement.
Moreover, no difference was observed between conventional lane marking and a pavement background.
It means that the safety margin was attained in the luminescent marking condition even under
worst-case road-illuminated conditions.
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Fig. 1. Adverse Weather Proving Ground:
Yeoncheon SOC Research Center
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Table 1. Installation status by lane type

Lane type

Installation status

White lane

300cm

Luminescent
lane
(Bcm on
one side)

Luminescent
lane
(5cm on
one side)

300cm

15cm
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Fig. 2. Foggy weather conditions in the test
section
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Fig. 4. Luminance measurement method in the
test section (height 8.5m)
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Table 2. Luminance distribution by weather conditions with headlight and pole light

Luminance distribution
Weather conditions White | Luminescent lane Luminescent lane
tte jane (3cm on one side) (5cm on one side)
Normal
Foggy
(Meterological distance
< 40m)
Rainfall
(Rain Intensity:
30 mm/h)
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4. 5 ‘-j’ EJ'I‘ O White lane
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Table 33} 2t} Fig. 6. Luminance measurement results by weather
conditions with headlight and pole light
Table 3. Luminance by weather conditions with ) L )
headlight and pole light 7173014 Lt AR A== 19.66cd/m”,

. Rate
L o Weather Luminance % C
ane type conditions (cd/m?) o Lompare
with normal)
Normal 19.66 -
White -
lane Foggy 8.76 -55.3
Rainfall 8.48 -56.9
Luminescent Normal 23.73 -
lane Foggy 13.19 -44.4
(3cm on
one side) Rainfall 2031 -14.4
Luminescent Normal 2431 -
lane Foggy 12.35 -49.2
(5cm on
one side) Rainfall 19.36 -20.4
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Table 4. Luminance distribution by weather conditions with headlight

Luminance distribution

Weather conditions . Luminescent lane Luminescent lane
White lane

(3cm on one side) (5cm on one side)

Normal

Foggy
(Meterological distance
< 40m)

Rainfall
(Rain Intensity:

30 mm/h)
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Table 6. Luminance distribution by weather without headlight and pole light

Luminance distribution

Weather conditions

Luminescent lane
(3cm on one side)

Normal

Foggy
(Meterological distance
= 40m)

Rainfall
(Rain Intensity:

30 mm/h)
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Fig. 8. Luminance measurement results by weather
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Luminescent lane
(5cm on one side)
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Table 7. Luminance by weather conditions without
headlight and pole light

Lane type Wea‘tl'ler Luminar;ce . gj:gpare
conditions (cd/m?) with normal)
Normal - -
White lane Foggy - -
Rainfall -
Luminescent Normal 0.50 -
(Si?l?eon Foggy 0.22 -56.0
one side) Rainfall 0.43 -14.0
Luminescent Normal 0.62 -
(Scl:?l?eon Foggy 0.23 -62.9
one side) Rainfall 0.51 -17.7
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