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Study of the Mode and Maximum Detecting Performance of
Underwater Laser Range-Gated Imaging System
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Abstract An advanced model of underwater laser range-gated imaging system is proposed in order to improve the
shortcoming of present modeling methods in shoot-receive scheduling and instruments characteristic. One-
dimensional (1D) rectangular signal is selected as the target, whose output signal to noise ratio (SNR) is used to
evaluate the system performance. The time-domain broadening of pulse underwater and noise characteristic of
intensified charge coupled device (ICCD) is integrated into the proposed model to improve the shortcoming of present
models. The validity of the proposed model is validated through comparison of the simulation and the accquired images
by the underwater laser range-gated imaging system. Finally the range-gated technology detects the target with
middle and small size effectively with the system in different water qualities and maximum detecting distances, which
shows that discovering, identifying and recognizing distances of the ranged-gated technology are at 9, 7.5 and 7
attenuation lengths respectively.
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Table 1 Setting of part parameters of the model

Name Value Name Value Name Value

wy 0.5 #, /rad 0.015 L /m 0.5
n 1.33 #, /rad 0. 04 D /m 0.03
o1 0.9 d /ns 372 /' /m 0.18
o2 0.1 o./ns 50 q 0.5
Egp/plx  0.25 P, 0.5 y 0.74

2 NFEZLER L
Table 2 SNR of different stripes

Stripe width /m Ry Stripe width /m Ry

0.10X1.0 9.1928 0.025X0. 28 0.3432
0.05X0.6 1. 7855 0.020X0.18 0. 1869
0.03X0.4 0.5652 0.010X<0. 10 0.0427

AT 25 FE 0] LA B, R 35 £ W L B (E
F2. 55 BB 4% F0. 1 m X 1 mir) 5802 0] Lg%
45119, 0.05 m X 0.6 m) 5B (5 W L R 4R 55 T
I SRS B 32 TC TR MLEE  FERG 4 — 26 11 4% 808k 23 Bk
MR I R REME T . X—ieH5LREG
P18 SRR 2 A ARF 1) R0 T 40 BT S 28 ) L A 1

KT EOG R B e R R SR [F] K
JT B R AR RE f . B X H AR A 1.8 mX
0.8 mK /NG AR, R FE 24 % 30 o U], 2 DL — 2 )
MR PN ATE H AR T 20 H bR ARy
] i 2 808k 4y 5k 1,4, 8, BIZE0. 8 mSiE (14 76 [l
WA 8C8O e 1,4,8, c 8K E R L. 8 m. it
BTHE 3 MAKIEREZME TR c=0.2.6=0.15;c=
0.25,6=0.2;c=0.3,6=0. 18, N[A WML R T &
SRR BE B PRSP TSR SR 1M
6] HUE R T A KT H AR 0 S E O 05 I 4R

0109001-5



H |

# ot

U RS AR 0. 3F0 0, J3 8 O 1 O B BT G R
A EARAEROC L BCE MY R0, 03 rad. iHH &5
3k 3 froR.
3 REDLEEE SRR AR BRI B
Table 3 Maximum detecting range underwater

different requirements

Discovering Identifying Recognizing
range /m range /m range /m
First water 47 39 35
Second water 37 30 28
Third water 30 27 25
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