H27 % BT iR
2007 £ 7 A

¥ ¥ R
ACTA OPTICA SINICA

Vol. 27,No. 7
JUIY9 2007

XEHE, 0253-2239(2007)07-1191-7

v

BERLTEK T IO BRI B B RO 5
EAN AFL T B Elk TN

GbmBETR¥EETESR, L5 100081)

BE: E7TEEBSHEE Z4O80n LR AR BB RL L 455 MUK T BOE R RS, 12 H R IR WA
PR SR PR R AR IRIRIMBE B A 5 8, PR T HEAFGES BB THERA RGN BB S B BETHEMUTE,
HE—B e T R G 3 B A AR 3 B AR X B xR T 3R MR AT BB A3 AR R R W R B R R A R S BARBE R Rk
Z b 2R LA B 7 G A PR AR TN I 125 I 9 7K T R A AR AL i £, TR B8 e RS [RDK B A F T R IR FRIRIBE B . 4%
M ERE S LR ERERESF .

KEIR: HRERG; KTHRE; BRRG; J&rsa; RWNHHE

FE S TN249 SRR RIS . A

Theoretical Optical Backscattering Model for Staring Underwater Laser Imaging

Huang Youwei Jin Weiqi Wang Xia Cao Fengmei Wang Lingxue
(Department of Optical Engineering, Beijing Institute of Technology, Beijing 100081)

Abstract: A theoretic model was built about the distribution of optical backscattering energy on the two dimensional
photosensitive surface. Then, applied to typical underwater laser imaging system, a method was proposed to calculate
the maximum detecting distance according to the apparent contrast. The theoretic calculations were programmed,
and the variances of the apparent contrast were discussed when changing the relative position of some components.
The relationship curve between the apparent contrast and the target distance as well as the curve between the
maximum detecting distance and the attenuation coefficient were obtained, so that the maximum detecting distances
could be estimated in different kinds of water quality, which are consistent with the actual experimental results.
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Fig. 3 Overlap of imaging field of view and field of illumination
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Table 1 Typical parameters of underwater imaging system

Parameter Value Parameter Value
A /nm 532 F 1.4
rr/mm 50 Blm) /st 0.07
T2 0.5 Pixel number 576 X768
a(d) /m™! 0.04 Q /m] 80
y(A) /m™! 0.16 ¢ /mm 9
do/mm 200 t,/ns
f /mm 100 VO 0.88
E./lx 1.4X10°°
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Fig. 4 Position relation of receiver and emitter
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