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Observation of oil spill using a helicopter-based fluorescence lidar 11
(flight experiment at Honda Airport)
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Abstract

We developed a helicopter-based fluorescence imaging lidar for monitoring of oil spill on the ocean. It consists of a
355nm UV pulsed Nd:YAG(THG) laser, four-wavelength optical filters, and an gated ICCD camera. The flight
experiment was operated on January and March 2005 at Honda Airport in Saitama-prefecture Japan for the

performance evaluation of the system. The 2-D images of oil film were successfully observed as laser-induced

fluorescence patterns from diesel oil and kerosene in a daytime.
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Fig.1 The schematic of laser induced oil Fig2 The 355nm laser induced fluorescence spectrum.

fluorescence spectrum measurement. (Measured with a 355nm notch filter)
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Table 1 Specifications of the helicopter—-based
fluorescence imaging lidar.
Cabin Rack
Laser Type N:YAG(THG)
Wavelength 355nm
— Ffﬂgy 50ml/pulse
Repetition SHz (Vx 10H)
Beam Divergence 1-100 nrad
Optical filter Peak wavelength | 405, 436, 442, 486nm
FWHM L0nm
ICCD canera L1 Gain 7% 1
(Imge hfem‘ﬁ"‘r CCDcanera 1024 % 1024
e .
D ) Pixcl Size (512*512/ filter)
Digitizing 12bit
EOV. 100rmrad
Recording Repetition Sz
Dl":;“’“‘“;:“ 1 e Distance Meter Distance Resolution 0.75m
SR
GPS Position Resolution 0.9m horizontal
Fig.3 Schematics of the helicopter-based i i i 1.6m vertical
Attitude Measurerrent | Attitude Resolution 02deg
Fluorescence imaging lidar for monitoring of oil spill. Equipment )
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Fig4 The view of flight testing site, the helicopter-based lidar system, and the target oils.



1 HORATEAITIZ, b—F—ImA VA %K lorad ICFAE LT, #—4 v FOMBETHRAET L ARy |k
WROFRHEZHM LTz, —J7, 3 AOFRATHRTIX, L —VF —3EA Y &) 60mrad [ZFHFE LT ICCD A F D
HEONENFIEV S XV OMBIZIES . #—5 > FOMBEEERICEE L — — 24 T TExoEb a8 L,
2RI 2 AL LT, 60mrad ICHET =& XD L —HF— ¥ — (%, fIBIZ k> T2 HEREDHRET &
NIFE LT, TNENO L—F =N 0 I8 5, 28 150m 2> 5 ORI OBBPIBIZ | Fig. 512r~d, #
B B Tz, ZOBRGITIE, v—F =R SIAEZT B AR v MRISHEOWE 2508 L
TNWDZENRMRTE D, —J7, HOBRIGICIE, BMOMBEEEN L —WF —FhiEERIC X > THRHE L,
57— VOB AL SN TWD Z L BHERTE 5,

EEE [T m# o momne S
Esosoroe =] | olmwsm @ osar o ERBREATI =] B o =5

Fig.5 Examples of fluorescence imaging lidar observation data (Left: beam divergence 1mrad, Right: 60mrad).
The helicopter height is 150m. The ICCD camera gate width is 200ns.
The wavelength of 4 images are, counterclockwise from top—left, 405, 436, 442, 486nm respectively.
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