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Abstract Recently, to improve manual mapping method, digital mapping using high-resolution camera and laser
scanner has increasingly attracted attention and the relevant study is reportedly on the rise. In this study, laboratory
and field test which are intended to quantitatively analyze and estimate the weathering degree which is one of the
engineering characteristics of tunnel face using laser scanner that integrates high-solution imaging technique have been
conducted. In a bid to analyze correlation between reflectance of laser scanner and weathering degree, investigation
of the factors influencing on reflectance was carried out. And to minimize the effect on RGB value which is one
the critical influential factors on reflectance, modification equation obtained from lab test was proposed. Modification
equation proposed in this study was verified by comparing the values before and after correction using the data
obtained by scanning. Consequently, weathering index estimated by modified reflectance appeared very similar with

dominant weathering degree and weathering ratio monitored at the field.
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Fig. 1. Result of characteristic comparison about
reflection value
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Table 1. Characteristic of test slope

Length | Hight Schmidt hammer value Grade

TS A| 15m 8m 50~60 FR~SW

TSB| 15m | 6m | 40~50(left), 10~20(right) MW

TS C| 15m 10m 25~30(left), 30 ~40(right)y | MW ~CW

TSD| 25m 6m unavailable(soil) CW~RS

(@) TS A (b) TS B

(c) TS C

(d) TS D
Fig. 2. Test slope for fundamental test
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Fig. 5. Relationship between RGB value and reflectance
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Table 2. Correction value and error for achromatic

color

R+G+B REF  |Correction value| M REF Error
DI 0 -8.998 -0.217 -8.781 0.217
D2 150 -7.479 1.433 -8.912 0.086
D3 300 -6.721 3.083 -9.804 0.807
D4 450 -3.909 4.733 -8.642 0.356
D5 600 -2.240 6.383 -8.623 0.374
D6 765 -0.942 8.198 -9.140 0.1423
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Fig. 7. Test slope for verification of correction equation
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Fig. 8. Result comparison by color distribution diagram
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