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Abstract — In this study, a new optical method for oil detection using an analysis the light-absorption image of
separate oil-water mixture with a LED illumination is described. To obtain an information about the presence of
oil on water and the thickness of oil, the intensity of light-absorption images acquired through CCD is analyzed.
To select the optimal wavelength of the light source, the experiment is conducted using several LEDs having
four different wavelength. In the case of using a blue LED having 465 nm wavelength, an intensity decreasing
tendency of light-absorption image is obvious and clear. To identify the applicability of sensing system at the
real sea condition, experiments are conducted as varying the brightness and water surface angle. Through this
research, new optical oil detection methodology is proposed using the absorption difference between water and
oil with single-wavelength LED and CCD.
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Fig. 1. Schematics to describe a sensing mechanism.
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Fig. 2. Experimental setup for select an LED as an optimal wave-
length light source for oil spill detection.
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Fig. 3. Absorption Images of four different LED sources (Upper-left: Blue LED, Upper-right: Green LED, Lower-left: Yellow LED, Lower-
right: Red LED).
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Fig. 4. Total pixel intensity of four different cases (Upper-left: Blue LED, Upper-right: Green LED, Lower-left: Yellow LED, Lower-right:

Red LED).
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Fig. 5. Max. value pixel intensity of four different cases (Upper-left: Blue LED, Upper-right: Green LED, Lower-left: Yellow LED, Lower-
right: Red LED).
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Fig. 7. Experimental setup with tilted angle of LED and CCD.
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Fig. 8. Comparison of pixel intensity varying the angle of LED and CCD.
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