Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.9.17

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 9 pp. 17-24, 2020

—

Ag F9 BRHR D 9g S

ri

& A7

1 AlxbsT
Az, 03E", 2=
RIS, BANI|SATY FEBHATE

A Study on the Spectral Information and Reflectance
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Abstract This study examined the spectral information and reflectance of cracks of an embankment with
drone-based hyperspectral imagery for crack detection. A Nano-Hyperspec mounted on a drone was
used as a sensor, and hyperspectral videos of different intensities of illumination of the cracks on the
embankment located in the downstream of Andong-Dam were obtained. An analysis of the data value
of the illumination and peak data-value, the coefficients of determination were calculated to be 0.9864
of the uncracked areas and 0.9851 of the cracked area. The reflectance of each area showed a similar
value and pattern, regardless of the intensity of illumination. This result may have occurred because the
reference values of the white reference as the calculation criteria of reflectance varied according to the
intensity of illumination. The reflectance at the cracked area was 5.65% lower in visible light and 4.58%
lower in near-infrared light than that at the uncracked area. The detection of cracks may offer more
precise results in further studies when the gimbal direction and camera angles of the drone are
calibrated. Because hyperspectral imagery enables the detection of crack depths and types of clay
minerals, which are difficult to identify in general RGB imagery, it can serve as a preemptive measure

for evaluating the embankment stability.
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Table 1. Specification of hyperspectral sensor and  HPd=4t2] WSS £A41517] 918 |A 570 ZRIE of

drone[17]
AibotX6 and Sensor

Specification of sensor

Wavelength range | 400-1000 nm
Spatial bands 640
Spectral bands 270

Lens 17mm, FOV15.9°
Output 16 bit
Gimbal 2 axis
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Fig. 1. Data value on uncracked area and cracked
area at CASE 1

(a) uncracked area (b) cracked area
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Table 3. Peak data value on detecting point at CASE 1
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Table 4. Peak data value on detecting point at CASE 2

Wavelength on Band on Wavelength on Band on
CASE 1 P.D.V. PDV PDV CASE 2 P.D.V. PDV PDV
Ul-1 1708 619.43 100 U2-1 1136 610.49 96
Ul-2 1739 646.25 112 U2-2 1104 646.25 112
U1-3 1712 608.26 95 U2-3 1137 606.03 94
Ul-4 1715 608.26 95 U2-4 1106 606.03 94
Ul-5 1703 606.03 94 U2-5 1102 610.49 96
C1-1 1496 650.71 114 C2-1 981 632.84 106
C1-2 1479 621.67 101 C2-2 946 677.53 126
C1-3 1464 619.43 100 C2-3 936 673.06 124
Cl-4 1505 610.49 96 C2-4 923 650.71 122
Cl-5 1475 646.25 112 C2-5 964 046.25 112
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Fig. 2. Data value on uncracked area and cracked

area at CASE 2

(a) uncracked area (b) cracked area
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Fig. 3. Data value on uncracked area and cracked
area at CASE 3

(a) uncracked area (b) cracked area
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Table 5. Peak data value on detecting point at CASE 3

Wavelength on Band on
CASE 3 P.D.V. PDV PDV
U3-1 618 610.49 96
U3-2 619 646.28 112
U3-3 614 639.54 109
U3-4 602 646.25 112
U3-5 604 646.25 112
C3-1 532 675.29 125
C3-2 498 644.01 111
C3-3 520 679.76 127
C3-4 495 679.76 127
C3-5 493 673.06 124
2000
—_CASE 1(uncracked area)
—CASE 1(cracked area)
—-CASE 2(uncracked area)
1500 L
— —CASE 3(cracked area
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Fig. 4. Comparison on the Data value on uncracked
area and cracked area
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Fig. 5. Relationship of peak data value and
illuminance on areas
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Table 6. Average value of reflectance on areas

Reflectance (%)

Min. | Max. Average S/D

Area Wavelength

BLUE
(400 nm ~
499 nm)

GREEN
(500 nm ~
599 nm )

RED
(600 nm ~
699 nm)

NIR
(700 nm ~
999 nm)

BLUE
(400 nm ~
499 nm)

GREEN
(500 nm ~
599 nm )

RED
(600 nm ~
699 nm)

NIR
(700 nm ~
999 nm)

16.74 | 26.20 | 22.86 1.96

26.29 | 37.86 | 32.55 [32.20 | 3.57

Uncracked
area

38.33 | 44.02 | 41.18 1.61

43.78 | 61.54 49.63 5.05

5.72 | 20.36 | 17.50

20.60 | 31.91 | 26.64 | 26.55 | 3.40

Cracked
area

32.38 1 38.30 | 35.50 1.77

38.65 | 57.50 45.05 5.46

——CASE I(uncracked area) ——CASE I(cracked area)
CASE 2(uncracked area) CASE 2(cracked area)

——CASE 3(uncracked area) CASE 3(cracked area)

Reflectance (%)

400 500 600 700 800 900
‘Wavelength (nm)

Fig. 6. Relationship of reflectance and wavelength on
detecting point
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Reflectance (%)
w
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Fig. 7. Graph on the Reflectance of uncracked area
and cracked area
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Fig. 8. Graph on the reflectance distribution of

uncracked area and cracked area
(a) uncracked area (b) cracked area
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