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Abstract

Analysis of Working Distance of CCD Gaze Imaging Tracking System in Space
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indicates that the space-borne CCD gaze imaging tracking system can track 1 m® diffuse target in 10 km distance
speckle effect
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Based on analysis of background radiations characteristic in space and the different reflection characteristic

shai
of diffuse target to the coherent light and natural light. through using statistical signal detection theory. the formula
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b
. Chi
of working distance of space-borne charge coupled device (CCD) gaze imaging tracking system under laser
illuminating active tracking mode and sun illuminating passive tracking mode are studied, respectively,
high as hundreds kilometers
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under 1 m] pulse energy laser active tracking mode, and the working distance of sunlight passive tracking mode is as
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Fig. 1 Background irradiation on object after

optical filtering

5 © 850nm narrow bandpass optical filter
[ @ 905nm narrow bandpass optical filter ¢
at + 1064nm narrow bandpass optical filter ©
F':E | .
R 37
— +
< b
= 5 8
w5 8
+
0 " L " L " N L |
0 1 2 3 4 5
Ad/nm

P2 UEEIR H bR RO 56 T 4 B
Fig. 2 Background photon irradiation on object after
optical filtering
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Fig. 3 Background photon irradiation on lidar receiver
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Fig. 4 Mnumber in the receiver of lidar
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Fig. 5 Minimal detectable photoelectron of CCD under

active tracking mode
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Fig. 6 CCD minimal detectable laser energy under

active tracking mode

A 0, R R SHOCH AP A A L p S CCD RS &
BRIt RGN E T R B 2 B OG-
CCD BRER R G X H AR #E 17 BE AL RUR B I Ok
R MAMNA/NT REMBRERY ., Kk 0 =
100 mrad, n =0. 7, HABSEOA A, W AR 4 (10)
X453 CCD e/ & SHHOERE B 5 H bR i K/ &
FEE A — B R NE 6 Fron. & 6 AT,
2% SO Bk P e B o 1 mI B, CCD 75 3 3 iR
BT XS RN T m? B 18 St B bR Y B R R g T 3k
F)26 km,

4 AT CCD R R 5 E

S o3 A

i o SR 11 F AR AR 0 P AT 5 4
SR S BN AL 110 2D L R e A AR R
Bl R 004 257 B 9 T

R X0 75 [ 56000 439 00 A R — AR A
B 4 U 1 BRI B 3o oK A 1 2 2 L
BR RS 1 BT A WOG RS H B 0 SRR 2, H

CCD 7E 7] WO B i F 240% 2 K T 1064 nm4b 1y
B SO A ER ) R BH G R 52 3% B A Y R e IR
B
4.1 FRIRAEE

FHT T I st 0 R B S 2 e i AR 4 e o
U5 AR & A 1 3 3l BRI = A B Mt 75 9 S
5, CCD B FR I MR 75 H 132 1 e 75 R I H 38 R 0 40 41
B, MRAE 3.1 AT, BT S IR EE AT R
FH 7 S5 S 28 2ok 2 4 98O R e dE CCD Y 52 i AT LA
ZWE AT BT LA CCD 784 3h BR AR R 9 24 pe 1 BR
fH N, % F 105¢ .
4.2 B/NAIRMESHBFHAIRE

PR B R AR A5 5 602 H AR K BH 4 5
Y S s BT O R G OS EL A SO 8 s AE 1k L DL
WA T 3 SR A T W BCBE RO 5 5ok
T 5 M T — R RO TFIRS 43 A ER T R S A
A AT S i iR I AR A . ARE B 4
SR A ER DU 1T BR R 45 2 )00 AR 23 B AT SR A B/ AT
MR T8O N =38e
4.3 FIREESNHE

H bR A5 = o6 (BRI B bR 55 89 K B 78 CCD 3%
TET Ak ) R E T R Sy

E = E.(0d (11

HAt g 4a B E (O il 2

Jo E. (D (D AdA = N.he

Apt’
9D S CCD M EF 0% 5 ¢ 2 CCD M43 iR
I T i85 A2 WA /N RT3 T 5 R0 AR 1 I ] 2
CIRDSRFRODR

EXH— B REE E, (D= E(OD/E.E
TR UK B R 7 B R R S IR
D Ffrc12) K nrs

12

_ N, hc
Awt] o, OnC0OAdA

73 XA B 7MY TR B CCD B &= F (QE) 5%
FAE — b 0 K BH OB 3 AR RE R, R L A =
0.03 m*, t =0. 0001 s, Al R4 CCD 2 M4k A9 B #r
SRR MET E =1.835X10 * W/m?,
HR A 2 0] 18 52 5 H b %o 4 65 040 4% B e 1k T A 4
5 0k 2 IR I A e R T R R S Ry
E.n. oA, Ag
R = —2’7;‘# (1)
K S, K CCD AUE X B 1 AL B by B bk 2 1 Ak Y
FRAERE , MRAE (4O AT AR 2] CCD 8 R i 4 A ] ok

Er

13



2 M % 2SI CCD %1% IR B 25 46 10 48 FH IR 28 43 A7 177

/N B AR B B R T R B R A 8 B . nT WLAE R
KRG B 58 5 2647 F bR 59 Bl 3 BREZ I, %71 m?® ) 78
B B A5 CCD Yl B BE 2 Al 153000 km,

100
%0 —
80 ﬁ\
2 70 / /
@ 60 A
S oo LN N
= VY l AR
g |
2 40 /
£ 30 -+ UV optimized
-+ enhanced visible
20 —+standard visible
10 EENENEN
0

200 400 600 800 1000
Wavelength /nm

&l 7 Sarnoff CCD 4 F &% 4]
Fig. 7 Quantum efficiency of Sarnoff CCD

350
300
250
200
150
100

Trackable distance/<10* m

0 0.2 I 0.4 I OI.G UI.R I 1.0
Target area/m’

& 8 Bl IREEAIT CCD Y vl R 5 BE 2

Fig. 8 CCD detectable range under passive

tracking mode
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