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Study of Under-water Target Detection by Single-pulse Imaging
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Abstract This paper introduces ICCD single pulse imaging for under-water target detection, and makes it clear that this

method gain advantages in many aspects. Though the analysis, also bring forward some new techniques in experiments.
Experiments results shown in the paper prove the method and testify the techniques.
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Fig.1 Curves calculated with the range-dependent modulation
transfer function of under-water target detection by

single-pulse imaging
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Fig.3 Sketch-map of laser under-water target imaging by fast-gated ICCD

3.1 fRigsE
WOE/K T RS B 3= 2 PRI e et T /K A R

FECH PR ENEAR S 8 N OCD TGk i i Bt By 2 (2]
eI ) RAEREBESR £ CCD R i e 47



Supplement

HIEFH: BOWKT Bins ke BUSIRME AR T 5E 635

838 38 28 W, 1ICCD, | T #0895 5 7 2
ik CCD ZRiSE#EAT T “H6" UK, Fr X Fpas 4 1 R
BRERE ) o S P b 45030 9 4% 2 10 3 AR (MCP)
WL T 8% - S A B e B = A B e T,
FE— P B B2 B R A 3 ) i e iU R R, OF
Pk 23 A8 E R R ASHERSRE LHl i . ©
A4 HE, T B AR TR AR R BT A% , o A2 106 A A
) P50t b JBE o, & 3 384

FEWOEK T R+, B bR R 3558 o 508 58
AR T ISR, (H/K AU T B IS BIHER ;
() b B 5 494 2% 8 K, (R I 5 A% MR S LR B, B
X T A B T R A% SR e e b R S R T AR K
RSO T, S aiin SR AR 00 5 25 = 3 25 0 42 W 1R
TObT E TG 2 , BT 23 5 ) ARG MRS, R B R 15
o
3.2 BEEEE

IK T EOCAR B P (1 — > BB A M B2
Gy e AR S5 B i) P 5 AR O 7 7K o A% i 64 S ) K
8o FERFBRINIRAEXT HAR(E S BIBEAT 5567
K, WO 1) HCH t [R)sf TR G534 , 101 e 3h A5 T
Bk, —Fr S A K B = A K R e &= A
TRSR AR 7S |, 3 W 05" B 5R 8 ; 5 —
Ji T H AR A S e #OE YRR S B AE B bR A
75 b, o ORAR A5 W H IR FE FEAIK , T Tovk
IS NEE T

P 3 i B AR kR 1CCD TAETE T8 &
TR AR BOETE, B Ot E R, 7 HiRE
el 5 Bkt 2, Bk vh & 4 28 7= 4 — MR BE K240
fi 200 PRZ: 4 Bk of , N BG4 5R 2% B9t s AR L,
FEUGIG R AT PR MR RS AE O T30, 0 il 45K
WA 7K A B S B U R R, (X AR H AR U G
M 3858 2 00 B A4 BE o

BE B 1) 9 BE 1B 4% 1 1% 55 90K 3 I8 Jbk 9 4R DT
BC, Z B PIbEE FE R AR, bR T HEEDE 240, HARE
BT 1] FBCR Y6 X B f0Ks i B — 52 7, T LA k3l
AIFRESE R (] B H WO R PR ph TEBE « R — 25 5
— 77 T, SRR A4 18 38 FE FE IR AN B K, 7 T 0 5
X I e O A IVE R . 5540, ZEAK TR, S0
P 4, 3 [l 3B ] R A 0 4 o R BE B R 1 AR
PR, R R R,
3.3 PERREW

J& 1) FBO T o MR 7 N R G N 7 X OB K R
JSCAS Y T E A 5 v, B Sl AR A R R T )
)T o B2 P 8 72, 5 5% W 7 ) 2R 6 e 75 R 1

MR K 3812 BB, AR I, CCD B0% ,
et 1 U0 B D P e P 45 B R T LA R A 7 e
PRI R GRS | P2 AR (5 R L

4 LEBFTEEGR

) RE 1 AR BE R BOE/K T B AR K op BUR R
T 9 B, , 38 3 0 A USRI B 3 AE — AR E Bl
BRI B ShIR BUEE BY , SR J5 DR L 2 i A el , ot
VARG ESE, SHEEE RIS, LU 2 PR
R E, AL ARG R L 4, 8 5
7R o

¢

A

B4 EER kR R R

Fig.4 Effect of laser under-water target imaging
by no-gated ICCD
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by range-gated technology
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