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A Methodology Development for Estimating the Retroreflectivity of
Pavement Markings and Traffic Guide Signs Using Digital Images

ABSTRACT

This study investigates the methodology to evaluate the quantified performance of pavement markings and traffic guide signs using digital
images. This methodology is significant to attempt to quantify their performance without large brightness photometer at the nighttime and bad
weather. The retroreflective performance of pavement markings are evaluated through the contrast of gray levels of pavements and markings
in collected digital images under the case of rain, dampness, and dryness. In addition, the appraisal of retroreflective performance of traffic
guide signs are implemented through the comparison between interior illuminated and the existing retroreflective traffic guide signs using the
contrast of luminance extracted from the value of RGB of backgrounds and legends in collected digital images according to geometric design,
driving lanes, and the distance between the car and the sign. As a result, the retroreflective performance of pavement markings deteriorates
about 3.5 times and 2 times under the case of rain and dampness respectively than dryness. Also, the performance of the existing traffic guide
signs is significantly influenced by geometric design, driving lanes, and the distance, otherwise interior illuminated traffic guide signs. This
methodology can be utilized to construct objective information of performance of traffic safety facilities to select appropriate position of
expensive high reflective pavement markings and interior illuminated traffic guide signs considering diverse weather and geometric design.
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Table 1. Experimental Overview for Evaluating a Pavement

Marking
Temporal
2011.10.15. 21:08~2011.10.16. 00:47
background
Spatial Maesong IC ~ Ansan IC

background (300km)

Weather 5 min. weather information from 10.15. 21:00

Position Recording time and position by using GPS

Pavement | Collecting all pavement marking by using HMX-S15

marking Camcorder
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Fig. 1. Spatial Background for the Test
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Table 2. Experimental Overview for Evaluating a Traffic Guide Sign

Temporal 2012.4.3.21:00 ~ 24:00
background
Spatial Suncheon-Wanju Expressway
background GuRyehwaeomsa IC~Suncheon IC
Position Driving 80km/h with recording position by GPS
Traffs'li;gl vide Retroreflective sign 3 sets, internal lighting sign 2 sets
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Fig. 2. Spatial Background for the Test
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Fig. 3. Digital Camera for the Experiment
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Fig. 5. Raining Condition on Seohae Grand Bridge

Fig. 6. Dry Condition Nearby Sinpung Service Area

Fig. 7. Wet Condition Nearby Giheung IC
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Table 3. Characteristics of Traffic Guide Signs for the Test

No. | Position Type Lane | Geometric condition
1 Hwang Retroreflective 1 Downhill
Jeon IC
H
2 WA | Retroreflective 2 Curve part & flatland
Jeon IC
Hwang L .
3 Jeon IC Internal lighting 1 Curve part & uphill
Hwang . .
4 Jeon IC Retroreflective 1 Curve part & uphill
Hwang L .
5 Jeon IC Internal lighting 2 Curve part & downhill

Fig. 8. Five-Examples of Digital Images Collected for the Test
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Table 5. The Result of Evaluating Traffic Guide Signs

3.3.1 =HEA| CIXIE 0[0|X| 24 Sign Retrorefrective guide sign
EHAEEA YA o)A 2AEY =HEAL s Downhill road | Curve part of road |Curve and uphill road
ZAle] Egn)E B89 s spte] ZF o)A Type | driving on the first driving on the second driving on the first
ok TSR 12 TR ol S 0, FeA 256 e e e
EH % ] ?:] ‘:} ;g = °ﬂ Eﬂrﬂ}— 12552 i%_?i 517] H:H T'E_[‘Oﬂ ‘j—_th] ] 94‘ dis. |Surface|Legend | Contrast | Surface | Legend | Contrast | Surface | Legend | Contrast
X -4 ‘AEEH ].E__ E—&].S]J]Oﬂ ;gg—],(:ﬂ_q_. Lqﬂ_}\ji —/I:'@% 7H"] 222 [ 11.76 | 52.98 | 41.22 | 9.69 | 21.57 | 11.88 | 12.84 | 36.86 | 24.02
44.4 | 27.29 |118.15] 90.85 | 9.95 |32.93 | 22.97 | 22.68 |110.17| 87.48
O]U]X]% g 9% 71_0] J_tq—L/\] = }‘_leﬂf_’_i %%6}0:] 88.9 |39.58 |103.29| 63.71 | 27.46 |132.79]105.33| 38.13 |117.30| 79.17
7}l 107] ARt 2RI F5381e] 3w o gks ARTsIsl 133.3 | 80.20 [146.41] 66.21 | 44.85 [135.58| 90.74 | 39.82 | 90.00 | 50.18
t} aga o]EA BAS TAHT HTE A TS }g 177.8 | 78.66 |167.58| 88.92 | 38.91 [100.91| 62.00 | 35.45 | 57.96 | 22.51
_r;g }\]7]_ ) Hx] 7]}(}_0 34_ %_V\]ﬁ O}EHS’}%L —5__]/51-4 222.2 | 81.67 [142.99| 61.31 | 24.25 | 62.89 | 38.64 | 28.16
ALPISICE 139 A e, G, SR e R B e T S
ithA] ﬂ‘ﬁ_!' :@]/\u}:‘: —](—]1' 182.65, 97.13, 51 57015_7, X% Eﬂ?,] 355.6 | 59.81 21.25
3= 7k 31.29, 23.24, 22.730|He} TAHe] 3¢ tH]7} 400 | 65.50 16.05
ZI"Z]" 7:1, 5:1, ZIO]T;]' 444.4 | 58.96 15.65
avg. | 56.06 |120.13| 66.53 | 23.16 | 70.80 | 45.58 | 29.51 | 82.46 | 52.67
sd. |22.19 | 37.36 | 17.98 | 11.02 | 46.36 | 36.71 | 10.41 | 34.34 | 30.21
Table 4. Data for Evaluating Pavement Markings
Weather Grey level Sign Internal ligihting guide sign
Time| Position [ 1smin. . Type C.ur.ve and uphill road C.LII:VC and downhill road
Condition rainfall contrast | pavement | marking driving on the first lane driving on the second lane
dis. | Surface | Legend | Contrast | Surface | Legend | Contrast
9:08 | Maesong IC | raining | 0.5 2 150 | 347 22 | 8456 | 24922 | 16466 | 9689 | 25494 | 15805
9:08 | Maesong IC | raining | 0.5 3 5.0 16.0 444 | 8939 | 25480 | 16541 | 10493 | 25270 | 147.77
9:10 | BibongIC | wetting | 0 12 7.0 81.0 889 | 9356 | 25441 | 160.85 | 109.83 | 25249 | 14267
9:11 | BibongIC | wetting | 0 10 7.7 763 1333 | 9240 | 253.09 | 160.69 | 109.28 | 25339 | 144.11
9:11 | BibongIC | wetting | 0 9.0 56.3 177.8 | 87.98 | 25045 | 16247 | 11228 | 24878 | 13651
9:12 | Bibong IC | wetting 0 11.7 733 2222 | 100.65 | 242.77 142.12 12247 | 251.06 128.59
9:15 |Hwaseong IC| wetting 0 11 5.7 61.0 266.6 | 115.78 242.85 127.07 133.77 250.40 116.63
9:16 |Hwaseong IC| wetting 0 12 5.7 68.7 311.1 | 129.56 239.08 109.52 137.77 249.86 112.09
9:17 |HwaseongIC| wetting | 0 2 66.0 108.0 355.6 | 13585 | 23661 | 100.76 | 136.19 | 24623 | 110.04
9:18 | Balan IC raining 3 14.7 64.0 400 | 145.00 231.70 86.69 147.16 248.99 101.83
9:18 Balan IC raining 3 4 10.7 42.0 4444 | 139.84 234.08 94.23 143.00 246.35 103.35
avg. 110.42 244.46 134.04 123.05 250.47 127.42
sd. 23.29 8.40 31.32 17.25 2.80 19.58
12:31| Singal JCT | raining 0 2 50.0 93.7
12:34| E.Suwon IC | raining 0 3 23.7 66.7
12:36| E.Suwon IC | raining 0 4 21.7 89.0 .
12:37 | N.Suwon IC | wetting | 0.5 7 273 191.0
12:39 | N.Suwon IC | wetting | 0.5 4 30.0 108.0
12:41| BugokIC | wetting 0 3 33.7 117.7
12:42 | E.Gunpo IC | wetting 0 2 27.0 59.0 Average oray IR auement
12:43 | E.Gunpo IC | wetting 0 5 16.7 76.0
12:43| Gunpo IC | wetting 0 3 243 79.7
12:44 | Dundae JCT | wetting 0 4 26.0 107.0
12:46| Dundae JCT | wetting 0 4 440 1607 Fig.9. Collecting Gray Level from Surface and Pavement Markings
12:47| AnsanIC | wetting 0 7 21.7 149.0
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