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Correlation Analysis on the Water Depth and Peak Data Value
of Hyperspectral Imagery
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ABSTRACT: The hyperspectral images can be analyzed in more detail compared to the conventional multispectral images so
they can be used for analyzing surface properties which are difficult to detect. Therefore, the purpose of this study is to obtain
information on river environment by using actual depth data and drone-based images. For this purpose, this study acquired
the image values for 100 points of 1 survey line using drone-based hyperspectral sensors and analyzed the correlation in
comparison with the actual depth information obtained through ADCP. The ADCP measurements showed that the depth
tended to get deeper toward the center and that the average water depth was 0.81 m. As a result of analyzing the
hyperspectral images, the value of maximum intensity was 645 and the value of minimum intensity was 278, and the
correlation between the actual depth and the results of analyzing the hyperspectral images showed that the depth increased
as the value of maximum intensity decreased.
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Table 1. Specification of hyperspectral sensor

Wavelength | Spectral Spatial Scan Outout Sensor Sensor size (m)
range (nm) bands bands mode P weight (kg)
17mm .

400 - 1000 270 640 Push-broom FOV15.9° 16 bit 0.52 0.076 x 0.076 x 0.119
A4l o] Al E £415Hs 724 ADCPE ©|
Bfo] 81 ) A1) 441 251 2 b 4k AT
efvjuste] b de H7IskAth 24287 ADCP &
% 1Al W7 Biolu] 17 24 U 9le)e] 1007
AL gAre 7 v EAS u] o}oar,} S RAE K

Fig. 1. Hyperspectral sensor (Nano-Hyperspec).

(b)

Fig. 2. Drone and sensor (a) drone (Aibot X6 V2) (b)
hyperspectral sensor installed on UAV.
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(b)
Fig. 4. Measurement result on the hyperspectral (a) left bank (b) right bank.
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Fig. 5. Comparison of the peak data value.
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Table 2. Comparison of the water depth measurement results and peak data value

175

Site Pesgluiata D(enp]))th Site Pesla(ludeata D(?ﬁ;h Site Pes:ludeata D(eng)th
1 278 1.49 35 453 1.14 68 541 0.63
2 289 1.46 36 453 1.12 69 544 0.62
3 317 1.42 37 457 1.11 70 556 0.61
4 338 1.42 38 458 1.10 71 559 0.60
5 338 1.41 39 458 1.08 72 560 0.59
6 339 1.40 40 459 1.06 73 566 0.58
7 344 1.39 41 465 1.05 74 571 0.57
8 360 1.38 42 468 1.03 75 573 0.56
9 362 1.37 43 470 1.00 76 576 0.55

10 369 1.37 44 471 0.99 77 577 0.55
11 371 1.36 45 478 0.97 78 580 0.54
12 383 1.36 46 488 0.95 79 583 0.53
13 392 1.35 47 490 0.95 80 586 0.52
14 393 1.35 48 493 0.91 81 590 0.51
15 396 1.34 49 493 0.90 82 594 0.50
16 398 1.34 50 494 0.86 83 595 0.49
17 405 1.33 51 496 0.83 84 595 0.48
18 412 1.32 52 498 0.82 85 600 0.47
19 412 1.31 53 498 0.81 86 603 0.46
20 412 1.30 54 501 0.79 87 604 0.45
21 421 1.29 55 505 0.77 88 612 0.44
22 422 1.28 56 506 0.75 89 613 0.43
23 427 1.27 57 506 0.72 90 613 0.42
24 428 1.25 58 515 0.70 91 616 0.41
25 432 1.24 59 516 0.69 92 619 0.40
26 433 1.23 60 519 0.69 93 621 0.39
27 435 1.22 61 522 0.68 94 621 0.38
28 435 1.21 62 523 0.67 95 624 0.37
29 442 1.20 63 533 0.66 96 627 0.36
30 443 1.19 64 536 0.66 97 629 0.35
31 444 1.18 65 538 0.65 98 633 0.34
32 444 1.18 66 540 0.64 99 640 0.33
33 446 1.16 67 541 0.63 100 645 0.32
34 452 1.15 - - - - - -
Table 3. Correlation comparison on sections
Secion | Deptn () [~ PSS Ewaion | QORGSR

A 0.32 - 0.70 515 - 645 580.21 y = -327.87x + 751.16 0.9918 0.9837

B 0.72 - 1.30 412 - 506 462.47 = -159.61x + 630.74 0.9873 0.9748

C 1.31 - 149 278 - 412 362.95 y = -828.22x + 1503.7 0.9871 0.9744
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Fig. 6. Comparison graph on the water depth and peak
data value.
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