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Marine Forward Looking by Fluorescence Imaging Lidar

TR D, M DL Iz N D, TRRE— 2 R Y,
KHEEHESE D Rk IAT Y, EE sz Y, i s Y
M. Sasano ”, N. Kiriya Y H. Yamanouchi ", Y. Futaki®, Y. Asanuma 2,
K. Ohtsu®, H. Oda?, T. Asanuma * and K. Maeda *
D g BN AT, PNTT aa=br—va X,
D FOTHEPER T, Y A RIRAT A & B S & IS
! National Maritime Research Institute, ? NTT Communications,
% Tokyo University of Marine Science and Technology,

% Japan Oil, Gas and Metals National Corporation
Abstract

Floating objects in the sea surface are obstacles for a cruising ship, especially for a seismic vessel which
needs to tow probing cables in all-day and all-weather as an observational task. However, it is hard to find such
nonluminous small objects in the night, or in the rainy weather by the conventional maritime surveillance
technology; the eye observation and the marine radar.

In this paper, the development of the shipborne hybrid marine optical surveillance system is described
including the fluorescence imaging lidar. This lidar system consists of a Nd:YAG(3) laser, a gated-ICCD
camera and a gated-PMT.

By the shore experiment and ship-based experiments, the surveillance capacity of this system was confirmed
up to 2 km distance day and night. Additionally, a nonluminous buoy was found and surveyed successfully by
this system from a night cruising vessel.
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Fig.1 Overview of the hybrid marine surveillance optical system.
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Table 1 Specifications of the fluorescence imaging lidar.

Laser Type Nd:YAG(THG)
(Quantel Wavelength 355 nm
CFR400 +ICE450) Energy 90 mJ/pulse
Pulse Width 7 ns
Beam Spread Angle 10 mrad (with beam expander)
Repetition 10 Hz (max)
gated ICCD Camera Type GaAsP, double MCP, usual OFF
(Hamamatsu photonics Image Resolution 640 * 480
C10054-22 Gain 5%10° (max)
+Fujinon Gate Time >5ns
C22x17A-M41) Field of View 17 * 13 mrad (zoom)
Collecting Lens diameter 70 mm
Observation Wavelength 400 — 700 nm
gated PMT Type GaAsP, usual OFF
(Hamamatsu photonics Gain 2%10° (max)
H10304-00NF Gate Time >100 ns
+Tochigi-Nicon Observation Wavelength 355 nm (with optical filter)
UV10.5mm-F4.5)
Combination devices Thermal Infrared Camera 8 — 13 um
with Lidar Color Night-Vision Camera 400 — 700 nm (with RGB color)
Horizontally Stabilized three axis control
Platform stability < 7 mrad (st.dev.)
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Fig.2 Night observation results of the shore test by the fluorescence imaging lidar.
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Fig.3 Nonluminous buoy surveillance result by the hybrid surveillance optical system
(Mar.17.2010 20h40m). Upper Left(ChO1): Thermal IR camera,
Upper Right (Ch02): color Night Vision camera, Lower Left (Ch03): Fluorescence Imaging Lidar
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Fig4 Nonluminous buoy surveillance result by the lidar PMT (Mar.17.2010 20h40m).
Left: Lidar PMT data, Right: Time transition of the Lidar PMT peak position
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