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Abstract

Road safety facilities should be developed and manufactured to ensure the safety of road traffic, and
their performance should be maintained even in bad weather conditions. However, there is no standardized
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Standard Test Method for the Performance of Gaze Guidance Facilities in a Rainfall Environment

method and procedure for a full-scale demonstration test under meteorological conditions. To this end,
experimental standards for weather reproduction conditions should be prepared, and in this study, visibility
performance evaluation during rain is conducted centering on gaze guidance facilities, and an appropriate
experimental method for standard experimental methods is to be prepared. For this purpose, the standard
test method for performance evaluation in rain was tested on the gaze guidance facilities among road safety
facilities. The test method is to measure the retroreflection performance (luminance) for each rainfall
condition (Ommvh, 10mmvh, 20mnvh, 30mmvh, 40mmvh) for the sample (road marking sample A) installed
in the rainfall reproduction indoor laboratory. A statistical review was performed on whether each
experimental case can be used as a standard experiment, and it was premised that consistent reproduction
should be possible without temporal and spatial constraints to be used as a standard experiment. In this
analysis, the review of consistency was performed through the normality test and the reliability test. As a
result of the experiment, both normality and reliability were secured in Dry, 10mmvh, and 20mm/h. In
other words, the test that can confirm the performance of the gaze guidance facility only needs to measure
the retroreflection performance at dry, 10mm/h, and 20mm/h, and no additional tests are necessary at
30mm/h or more. In the performance evaluation experiment, as unnecessary experiments increase, the cost
and time required for the experiment increase. Therefore, a minimum experiment that can reliably determine
the performance in terms of economic feasibility is required. The test during rainfall was found to be less
than 20mmvh.

Keyword : Gaze guidance facility, Rainfall, Standard Experiment, Performance Evaluation, Reliability Verification
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[Fig. 2] Standard darkroom for reproducing the weather environment

ke

7

ML
oo
2/Q

HE

Joil 2] R FEEARL]

82 S ZId=AoAM TFIEAL

=
=

f

o4 1503 Of A

AlL
& HMASEAAL B AIZFE Somm Ol AIEHRT0| 02 dEeZ

o5 Al
ot Al

7HAZE O ct

=
[S)

2 Z2A ommhFH 10mm/h T E

10

o

g
f

[¥=3
A=
o[o|z

o=
F2%
~ Ol
1 O —

S|
]

]
=

<

611



AlE

—
—

s= Al

ApA

b

10.6mOf| A
HIA|

—
—

—

O Af

4

()

-
(=]

AHESHD, eOff C

Alo] 50| East = { o B 1O 27HK2t2 & RACH [3].
IHH2Z SEAL 30me| HZ[0|M 25t U YA 88.76°,

=

=

—

—

{7

1.05°9| 7|F0| H#HXMOoZ ALE|D QOL}, 1pAO

86.5°0| A2 7|EE

-

|(Commision Internationale de I'Eclairag)2| 7|5}
[}

-]

(o]
=

|

-

s

4

EE co-planar geometry
z

EEE
PN D

=
=

b

Standard Test Method for the Performance of Gaze Guidance Facilities in a Rainfall Environment
—
-
prl
—

~ \m/ RKORU [
= Koo X
m N o~ T _A_vn_ S
p o X0
o H -
= N g1 £ UF o
S| M |KH|K0|KO X S =7 (0:(0]
Elm |~ || o0 & 2 g0 om
- RO = 2
" & gr 30 3 &
& o T
g m_ ~nd -r S
: M
E 2l
~ = Tololo HW ~ ﬁ xl_ﬂ m._m
N s 20 2| F| T K °of 5
T 3 KIr mn %o &1 mo .
~ £ o b oK O
NS K = D> T B3
o 2 ol s Y
x.__A._o 5 L_m Kz o T % 3
— r o VI 2olo -~ =— OF O =
£ a0 2 R B i L g O
& o E2 m = H0 3 i
> £ %0 g K ™= ol
32 Kr 2o ® 44 &5 zo
T g or = i o Al
= = ool R ol KO ol
— 5 oS SIS = T <
=< I & K < ™
H oz o KIr &I p
g 5 ny oo grogy K
H 5 o < mm w o
— 3 _ &r H N
S 5 G L L -
S w2 A < |< oK = D .o ™
m o B = (S S (0] - .
Il LI o o R <{m O <X 15 o™
= E s WY |5 ou f S 31 7o o
= ol @ B 30 W 3% = iy
& < g < &0 o[ =
= H 5 *r R =K KIr =o 18 3 ey
- Bl 2 RIr 8 . e ol 15 o0
e H @ b < — ol KIr o] © =
] & Y LHm = o M — O_l ©
8% ny KO = ._Mo =T Y
{0 _n_._ = N % 0 = o H_n_ H__l =
alo - e | X > K R - I TR
- = 1 % Kir = . - of H
< Hoe ° - = oK oo
i i 33 & I & ™

612



Journal of Next-generation Convergence Information Services Technology
Vol.11, No.6 December (2022)

Goniometer

I\

[23 3] SR=AE 0188 MALARI=AS 58

T o

[Fig. 3] Measurement of retroreflective luminance coefficient using a photoluminometer
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[Table 2] Measuring equipment specifications
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[Fig. 4] Rainfall Environment Reproduction Experiment
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[Table 3] Results of basic statistics
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[Table 4] Kolmogorov-Smirnov, Shapiro-Wilk statistics

e Kolmogorov-Smirnova Shapiro-Wilk
= £y EEED £7% EEED
Dry 0.044 0.200 0.992 0.603
10mm/h 0.085 0.200 0.935 0.588
20mmvh 0.033 0.200 0.997 0.965
30mmvh 0.038 0.200 0.997 0.971
40mm/h 0.091 0.004 0.963 0.000
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[Table 5] Results of reliability verification
T 4 HEEHAL cv
Dry 700.6 7.7 1.1%
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20mm/h 111.2 12.9 11.6%
30mm/h 65.4 22.5 34.5%
40mm/h 28.6 24.4 85.4%
4. 42
CEROMHAIE2 Z20|8AE2 ¢S HEY + U= FRAESEM HEV|eS ST M
7|20 HEE D, FUAHCZ Ol U= 7[d0|H, M SoME 239 455 €
T URE Yool §s EotEE0| O|R0{Xofetrt. ot FIHAO0| MYl E= MMEF Ottt of
ROIMOF stot= HOM 22X0|1 Feioh dEXIL MAIZ|0foF 3b7| ME0 = oM E &
ZOMHAZ0M THEMO AMHREAIES Yoz Z22F0Ae Yetol 4 EXE HASt
A} StUCE d ZADL Dry, 10mmh, 20mmh0A g % d2lde 2F 28 = QU0 F,
AMHREAEY] 458 &g = Us H™L2 Dry, 10mmh, 20mmhoilMo| T EAHYSS FH



Standard Test Method for the Performance of Gaze Guidance Facilities in a Rainfall Environment

SHH &4, 30mmmO M= 7 HH0| SERSIL,. 45 F7HEEAl 2280 o] RHotE
5 A0 25 HE R AIZtE 7617 W20 ZHY SHHM 352 2| B 5
U= Haote] 20| TROIH, ZRAI= 20mmhO|5Hel 22 LIEFLEE

=
ANEE 2HetEl 45871 dHBES M 2ot Ao, ZRA Qo= E4d), e 2
Alo| e TRt Hatk|n Qe 7|20 H8Y + Us ERATAIE 7IES DY E
274 ALt

References

[1] Ministry of Land Infrastructure and Transport, “Guidelines for the Installation and Management of Road
Safety Facilities”, law.gokr, https://www.law.go kr/S &) =2 OHHA| M X| QU 2H2 | X|E(681,20220616),
(accessed October 5, 2022).

[2] B. I Kim, “Evaluation of Reflectivity of Road Markings Using Portable Retroreflectometer”, International
journal of highway engineering, vol. 23, no. 2, April 2021, pp. 11-19, doi: 10.7855/ijhe.2021.23.2.011.

[3] E. Han, J. H. Kang, C. H. Kim, S. H. Park, I. S. Yun, “Study on the Minimum Recursive Reflection
Performance according to the Color of Road Surface”, The Journal of The Korea Institute of Intelligent
Transport Systems, vol. 19, no. 6, December 2020, pp. 37-48, doi: 10.12815/its.2020.19.6.37

[4] Korea National Police Agency, Traffic Signal Setting&Management Manual, 2020

[5] K Ch. Choi, S. H. Lee, . S. Yun, Y. J. Lee, “A Methodology Development for Estimating the
Retroreflectivity of Pavement Markings and Traffic Guide Signs Using Digital Images”, KSCE Journal of
Civil and Environmental Engineering Research, vol. 34, no. 1, February 2014, pp. 185-194, doi:
10.12652/KSCE.2014.34.1.0185.

[6] K. A. Kong, “Statistical Methods: Reliability Assessment and Method Comparison”, The Ewha Medical
Journal, vol. 40, no. 1, February 2017, pp. 9-16, doi: 10.12771/em;.2017.40.1.9.

[7] E. Barath, B. A. Rosner, “Fundamentals of Biostatistics”, Biometrics, vol. 48, no. 3. September 1992, pp.
976-987, doi: 10.2307/2532371.

618



