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ABSTRACT

The spectral characteristics were evaluated using cored samples collected from cracks on the asphalt pavement. Among the
spectral index models, VISI2 and VISR2 had high significance. When the asphalt pavement crack was large, there was a
significance of 0.9 or more compared to the sample without crack. Asphalt pavement was investigated using road survey
vehicles and drone hyper-spectral cameras and the correlation was evaluated. As a result, rutting showed a relatively high
correlation in the WBI model at 0.704, but the correlation was low in relation to IRI and cracks.

Keywords: Hyper-Spectral, VIS, Spectrometer, Pavement Condition, Drone

T8 e vk F 2GS S 2L 571E4E skl B715H A TS ekl
T glont, FEe WA HANN 35| Z7kke 202 UehttiCho etal, 2023). WP £2 TS 2|4
0 2ALste] THAENE Botstolol ERE Ao fABST 4 ok QAo WY TEAL A 24}

© 2023 by Korean Asphalt Institute. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and
BY NC

reproduction in any medium, provided the original work is properly cited.



%"3 A= }J_i‘j/]’z‘o‘ 7H]?2}6]'—1: 59 iaﬂo] AR O AF T 2ol tieh 55 22317} o] Q| 924 Ho]
o}, 2R B2 1987 Bl 8- F=(NASA)ollA] 7H —c}%'—ﬂ% Z2 Y IAARJ] AVIRIS(Airborne
Visible/InfraRed Imaging Spectrometer)2t &7 AJZTE|IAT, 2000l = Z2E3X4|(Hyperion)E BASH
EO-1 ARSIl EAtE|o] 22 A4S o] 87t A7t 713 FolthKim et al., 2005). ZE-39d-2 Fl=
7HH[2te] ZRA o Bt B2 JI91E Tl ez Edsto] AUsHA 24 4= QLo H, o8 2, T EEA
SO AR EIAL QUe AR oPATE A} PRSte] ofATE HIQIT O] Fir Bl eS| whE 2og-E/d AU Al
2Rt o AHE FAA| Y] A" H/FE o] 83 EFEA Alolofl tigh A7 -a = §L o, e dtof| whef HEARE O]
U Bogx)4=0] 21o]7} Il 519 tJeong et al., 2022).
2 A= oA E oA FojE AF o] 2 EEA
2R 227 IH|RRE o-8sto] AbERt At e

mlo

Bajell o, zAREelA £ OISt =20
sl

HFAE o183 A= O] FFEALS A5 HE 2 Table 17 294t o714 p=+87 A= S nm
o] oS- oJnlgitt. Jeong et al.(2022)0114] AARE dl Fof] VIS(Visible Imaging Spectrometer) 1, 22t
WBI(Water Band Index)E -85t E3F 375 nm2}595 nm TFYTHE o|-8510] VIS3 & A|Qtoto] EA46ct.

2.2 OJATE I 30{S O 8¢t Hot
=]

FEe B ] Sl AR wt o] AR Aol ot E AlFIste] RISkt Figs. 1-3). Fof o] ot
ol AL o] Al Flof e Almetwtdo] BAst 271 = 3712 v ofR] o7 AREEI .

Table 1. Spectroscopic characteristics analysis model

Type Model

VIS1(Visible Imaging Spectrometer 1) VISI1 = ( Z;ig T Zigg ) VISR1 = piig
VIS2(Visible Imaging Spectrometer 2) VISI2 = ( gzgg T Zigg ) VISR2 = p;lgg
VIS3(Visible Imaging Spectrometer 3) VISI3 = ( pg;; T p;gi ) SR2= Zg;g
WBI(Water Band) WBI = £899
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Fig. 1. Coring

(b) Crack (2) (0) Crack (3)
Fig. 2. Core specimen

(a) Spectromete (b)HyperspectraI camera (handy) (0)Hyperspectral camera (flxed)

Fig. 3. Spectrometer and hyperspectral camera (Jeong et al., 2022)
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(b) pavement survey

(€) survey result (crack)

(a) road survey vehicle

Fig. 4. Evaluation of pavement performance

Fig. 5. Hyperspectral Sensor and Drone
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Fig. 6. Analysis of drone hiper-spectral data
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Table 2. Hiper-spectral index of asphalt concrete specimens

Type VISI1 VISR1 VISI2 VISR2 VISI3 VISR3 WBI
Core-Cr2Se-N 0.133 0.766 0.132 0.767 0.200 0.669 0.987
Core-Cr2Se-B 0.109 0.803 0.095 0.826 0.166 0.716 0.997

Core-Cr2-N 0.142 0.754 0.132 0.770 0.188 0.687 0.990
Core-Cr2-Cr 0.117 0.791 0.110 0.802 0.154 0.734 0.996
Core-Cr2-wCr 0.132 0.767 0.130 0.770 0.167 0.715 0.993
Core-Cr3-Cr 0.070 0.877 0.072 0.873 0.086 0.855 0.999

Table 3. Significance probability of Hiper-spectral index

Type VISI1 VISR1 VISI2 VISR2 VISI3 VISR3 WBI

Core-Cr2Se-N  Core-Cr2Se-B 0.034 0.032 0 0 0.086 0.001 0.001
Core-Cr2-N Core-Cr2-Cr 0.034 0.039 0.061 0.071 0.010 0.012 0
Core-Cr2-N Core-Cr2-wCr 0.399 0.457 0.900 0.991 0.168 0.194 0
Core-Cr2-N Core-Cr3-Cr 0.011 0 0.025 0.001 0.006 0 0

Table 4. Correlation coefficient using hyper-spectral analysis model

Type VISI VIS2 VIS3 WBI

IRI 0.179 0.060 0.178 0.159
Rutting 0.262 0417 0.472 0.704
Crack 0.228 0.235 0.326 0279
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