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Tab.1 Details of the UAV hyperspectral oil spill monitoring experiment
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Fig.1 Oil spill UAV hyperspectral images and field photos with different oil quantity under different environments
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Fig.2 ASD spectral curves of seawater and unmanned aerial vehicle hyperspectral image spectral curves with different
oil thicknesses
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spectral curves of with different oil thicknesses
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Fig.4 The ratio curves of oil spill with different thickness and pure ocean water
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Fig.6  Oil spill detection results of NDOSI model (yellow and blue respect oil slick and pure water)
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a. Oil spill detection result of 61 g—3740 image; b. oil spill detection result of 220 g—6528 image; c»d. the 3740 image and its oil spill

detection result (local) ; e.f. the related field photos of 3740 image
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Fig.7 The estimation results of oil slick thickness
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a and b are reflectance image of 220 g—8313 and its oil thickness estimation result using NDOSI model; ¢ and d are

reflectance image of 445 g—5253 and its oil thickness estimation result using absorption line height polynomial model

B 0.12+ T T ]
0.20 ] 1
—_— TR B L ]
SRt 1 01op ——— ZERAHB |
0.15 JEHEDE I - L W B R A 1 ]
b 15 0.08 5
= I :
0.10 | 0.06 N 5
1 004 ]
0.05 gl i 1
- ‘ —
675 nm 699 nm 4 0.02 H ]
0.00 = A T RS B L R, 0.00 P R R EE S LT . s “

500 600 700 800 900 500 600 700 800 900

PeK/mm WH/nm

B8 AR AR RS Lk
Fig.8 Spectrum curves of different oil quantity and weather condition
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a. Spectrum curves of pure water, thin and thick oil slick; b. oil slick spectrum curves under different weather condition
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Oil spill detection and slick thickness measurement via UAV
hyperspectral imaging

Ren Guangbo', Guo Jie*, Ma Yi', Luo Xudong’

(1. First Institute of Oceanography , Ministry of Natural Resources , Qingdao 266061, China ;2. Yantai Institute of Coastal Zone
Research s Chinese Academy of Sciences, Yantai 264003, China ;3. NBL Imaging System Ltd., Guangzhou 510070, China)

Abstract : Oil spill is a common problem faced by marine countries, but there is still no reliable and practical method
for oil slick accurate identification and quantity measurement via remote sensing technology. Based on the UAV hy-
perspectral imaging experiment, methods of oil spill detection and thickness estimation are studied. In the experi-
ment, the UAV hyperspectral remote sensing and field spectral data of oil spill with different quantities are ob-
tained in an oil spill experiment tank of large outdoor flume under the condition of simulating real marine environ-
ment. Then the feature spectral bands based oil spill detection and oil slick thickness estimation models are found.
At last we get the following conclusions: (1) 675 nm and 699 nm are the effective characteristic bands of oil spill
detection, however, they have no detection capability for the very thin oil slick (thickness<<5 pm), (2) 3 kinds of
oil slick thickness estimation models witch are Normalized Difference Oil Spill Index (NDOSID model, inverse pro-
portion model and absorption line height model are proposed. in which the inverse ratio model is the only choice for
thin and thick (thickness™50 pm) oil slick. For the medium thickness oil slick, the NDOSI model is the best
choice, and the inverse scale model and the oil spill absorption baseline height model have better inversion ability,
and in cloudy weather, the inverse scale model is the best.

Key words: oil spill detection; oil slick thickness estimation; UAV hyperspectral; oil spill remote sensing



