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Abstract A range-gated underwater imaging system is designed for solving the problems in detection in shallow
waters. The system is built around a pulsed 532 nm Nd: YAG laser and a self-made gated intensified charge-coupled
device (ICCD) camera, and the laser pulse is used as the trigger for sync control of the system. The camera gating is
timed to collect light reflected from the target to produce the target in the image. The range-gated underwater laser
imaging experiment is done based on the sync control circuit designed by field programmable gate array (FPGA)
technology. The experimental results indicate that the laser pulse jitter can be restrained by using laser pulse as
trigger. As a result, water surface reflection and water backscattering are eliminated effectively and the imaging
quality is enhanced. It is also proved that the imaging depth of the system is 7 m in the lake whose effective

!, and the target can be effectively detected and recognized in shallow waters.

attenuation coefficient is 0.52 m™~
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Fig. 2 Schematic diagram of optics and electronics of RULIS. The outgoing laser beam path is in green,
while the return light is in yellow
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Table 1 Main parameters of the system

Parameter Value
Pulse energy /m] 15
Divergence /mrad 10
Resolution /(lp/mm) 50
Pulse width /ns 8
Aperture /mm 80
Field-of-view angle /mrad 10
System efficiency /% 60
Focal length /mm 50~300
Energy threshold /(10 ")) 2.25
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Fig. 5 Passive imaging experiment. The water depth Fig. 6 Active imaging experiment. The water depth
is 2 m, and the gate width is 15 ps is 3 m, and the gate width is 100 ns
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Fig. 7 Range-gated active imaging experiment. The target is (a) 5 m, (b) 6 m and (¢) 7 m underwater
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