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Remote sensing of fuel oil leak using laser-induced fluorescence
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Laser light was irradiated on fuel oil, and spectral distribution and time variation of laser-induced fluorescence were measured.
As a result, fuel oil emitted strong fluorescence when irradiated by ultraviolet laser light, and the intensity of fluorescence
changed depending on the thickness of oil and the time exposed to air. The fluorescence from fuel oil was captured by a camera
which was synchronized with laser irradiation and compared with a background image which was obtained without laser
irradiation. Fuel oil leak could be detected using this method.
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Fig.2 Spectral intensity of fluorescence vs thickness (T)
of fuel oil (sulfur content:0.16%). Pumping wavelength is
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Fig.1 Fluorescence spectra of fuel oil.

02mm L -CRIMIS NG, HABIMISNDIEN/RD  +2 40000 —&— 550nm
& R SITBARR < 580nm ITFEOHO)NE < B S 11D, ‘s 30000 r —@— 580nm

W 550nm & 580nm (ZoU T, BRERIOE X (2%i3-2 & 20000 |

RS Figd (T d, IBISA 02mm Ll b~ 10000 |

AR5, 0
W32 < B ENVDBRERR (S 77 1.77%) DA

A7 M VE Figd R, 3060 B — 2 13:580nm [ ZHA L,

0 02 04 06 08 1 12 14 16

Thickness of fuel oil [mm]

Fig2 |\ R LT AT ML TR CH 5, Fig.3 Intensity of fluorescence vs oil thickness.
120000 12000
'T.ug‘ 100000 "'_E' 10000
._8. 80000 3 8000
> 60000 S |
% 40000 - g Zggg |
£ 20000 s
0 S 2000 [
550 600 650 700 750 0
Wavelength [nm] 0 5 10 15 20 25
Elapsed time [h]
Fig.4 Spectral intensity of fluorescence vs thickness of
fuel oil (sulfur content: 1.77%). Fig.5 Time variation of laser-induced fluorescence.
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Fig.7 Difference value of fluorescence spectra shown in
Fig.6 and fluorescence spectrum of fuel oil pumped by
laser at 532nm.
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Fig.6 Fluorescence spectra of fuel oil pumped by laser
and artificial sunlight.
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Fig.8 Experimental setup for remote sensing of fuel oil Fig9 Waveform of laser irradiation signal and CCD
leak using laser-induced fluorescence. shutter signal.
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Fig.10 Images of fuel oil with and without laser irradiation. I
Laser wavelength is 532 nm, irradiation power is 1 mW.

Fig.11 Flow chart for detection of leaked fuel oil by the
ITV camera.
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