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Fig. 1 Reflective spectrum of floating gasoline.
xylene and pond water
(a): The original spectral reflectance of samples;

(b): The average spectral reflectance of samples
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Research on UV Reflective Spectrum of Floating Transparent Oil
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Abstract The increasing amount of petroleum products has increased the risk of the pollution accidents, which could pose an
acute threat to ecological safety. The leakage accidents often have the characteristics of suddenness. contingency and large pollu-
tion. The traditional chemical sampling detection method is not suitable for on-site emergency monitoring and quantitative warn-
ing. The development of satellite remote sensing and airborne imaging technology provides effective methods for the detection of
accidents. However, the color characteristics of the floating transparent oil product are not obvious, and it seriously affects the
imaging monitoring effect and poses a great threat to ecological security. According to the difference of the spectral reflectance
characteristics of the water surface and the oil product, selecting a suitable operating band to improve the imaging effect is a com-
mon method for oil spill monitoring. For the spectral measurement of floating oil products, the existing researches were often
carried out in the experimental containers, which have different optical characteristics in natural water. It is difficult to provide
corresponding data support for the monitoring of on-site leakage accidents. In order to simulate the actual leakage scene, UV-
Visible spectroscopic characteristics of transparent oils such as gasoline and xylene were investigated on the surface of artificial
lake in this paper. Spectral measurement results show that the spectral angle cosine of the sample and water in each band interval
is close to 1, but the spectral reflectance difference is significantly larger than the other band in the ultraviolet band, indicating
the spectral characteristics of transparent oil were similar to the lake water in shape, but there is the largest difference in ampli-
tude in the ultraviolet wavelength. To further demonstrate the results of spectral feature analysis, four ultraviolet-visible band
filters of 365, 436, 546 and 700 nm were selected for imaging verification. The results show that the difference between the
spectral reflectance curve of transparent oils such as floating gasoline and xylene and the amplitude of lake water is the largest at
the ultraviolet wavelength, and the overall grayscale contrast of the two floating transparent oils and lake water at the ultraviolet
wavelength is made. The difference between value and texture features is significantly higher than that in other visible wave-
lengths. Therefore, the use of the ultraviolet wavelength for imaging monitoring of floating oil products can effectively improve
the imaging contrast between oil and natural water surface. The experiments were carried out under the conditions of natural
light and natural water on the lake surface, which greatly simulated the actual transparent oil spill pollution scenarios and provid-
ed the most representative theoretical and data support for transparent oil imaging band optimization for airborne remote sensing

monitoring.
Keywords Reflective spectrum; Ultraviolet; Imaging
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