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Analysis of underwater range-gated imaging system MTF
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Abstract: As great attention has been paid to the application requirements of the underwater imaging
detection nation wide, underwater resources exploration and so on, it has been the target of the
underwater imaging researchers to set up suitable underwater photoelectric imaging model. The
corresponding modulation transfer function(MTF) and total system MTF model were established to explore
underwater range-gated imaging system performance. Through the use of underwater laser range-gated
imaging prediction model and programs, the imaging performance of the present market adopted super
second generation and generation Il intensifiers were analyzed in comparison. Results indicate that the
forward scattering light MTF and backscattering light MTF show a trend of gradual decline when
detection range or gating time is increasing. The forward scattering light MTF declined faster. What's
more, system MTF shows a trend of gradual decline when detection range, special frequency or gating
time is increasing. Generation Il intensifier has more advantages than super second generation intensifier.

Key words: underwater imaging; range-gated; performance-model; scattering light MTF

Wi B H#1:2015-03-05; 1&iT H #1.:2015-04-10

E 2B . o4 R 5250 = RBHIF 2 4 (J20130502)

YB3 B v - 9 3% (1989-) , 4o, A+ Ak, 32 0 I\ FE 5 A [T 4% b 105 B2 5 T 19 6F 5% . Email:hu260575@163.com
BURE A TEE01972-), &, @l HEe WA S W, 3 B IO AR TR O A BIR R A T T G RRHE

Email:angelniuniu @bit.edu.cn



% 11 #1

3 ISR T B B kG R AR B 40 0R ) AR i R A A S AT 3263

05 5

TR B 3 3 R AR S — A R R R
FE % A5 b T IR V7K B J5 T JEOS DL R G oK R Ol
AR F G AR TR B9 45 o UIRTE M X G BE &, 2 36
BE GRS W /N B 32 Bk b ot R O e
B Rk o B AR A RE A, DR RIS AR K H AR B S
6 ) TS O A B Ok . R AR e A LAY 1Y KR B
HEERGREZOMEREGHRES LIREDN
LUCIE % %1 % 84 (¥ [ 57 F 55 Jr 19 Aqua Lynx LA
SR 3k B VB TR 2 1) ULLS & 48 55 i & PR
AR AT A AN 5 A A B R el A BIE R ) YO IR
il N E R AR R G N N S 0 R N
FHAE 31 A5 1 2 3 SE I 45 61 K R = 48 g B K db o
BT R 2 4 A6 s Ay VAR K IR e AR
ARG, SR, AN 4 T 2R 40 7 57— A SE R R UK R IR
B E MR R G ERAER, ENSMERAZ,
B, e 3 DL A B 7R R R T AR R T,
WEFE K T FE 2 3% 58 B8 2R G0 1 e T N7 98 T A% 8 pR
BB il F Matlab XL HEAT 5 H . 43 Hr i A0 =
FRAG K 58 2% A6 K T BE B 1E R T il i, ik
— I BRSO, Bt B O P e Y KT R
T KR 5 G B HS R R FE A

1 KTEERERERESN

— > 58 B (1 S TR R R G R E AR KT R
Jik v O % 738 B ICCD B L [m) A5 s il L VR A5, BB
B T AR R R AN E 1 PR, IR TR
B, F K o O A R K A S K b BT AT S R
8 5] H AR TP S ]2 % R e A 1 0% MY (> 24
WOtk A ICCD), 4 4 23k ICCD, ¥ 15 .
AR AN ICCD #E38 17 2 745, W A H bRt i i
JaF AT LABEHEI 3R 15 5 (4 SNR K A5 21 B 2 4 5

Forward scattering light Target reflected

light
)
intensifier ||-=----=--=--------=—= 8
L= T
s High power pulsed laser :JV

Back scattering light

P T oK B S B T AR B AR Dt 2

Fig.1 Underwater range-gated imaging technology
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