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IndexEvaluation System of Low Speed Target Detectability in
Near Space Based on Optical Method

LOU Xin', ZHAO Yang', NIE Yongming?, NI Shuyan'
(1. Department of Equipment Acquisition, Equipment Academy, Beijing 101416, China;
2. China Satellite Maritime Tracking and Control Department, Jiangyin 210047, Jiangsu, China)

Abstract: On the basis of the detailed analysis of the basic detection evaluation parameters, point target evaluation
paramenters and area target evaluation parameters, this paper effectively resolves the limitations of the day and
night backgrounds by the optical spectral segment selecting according to the optical properties of the low speed tar-
get in the near space,and designs a near space low speed target detectability evaluation system and optimization
scheme based on optical method. Moreover, in consideration of the spectal constraint condition the position con-
straint condition, the detection ability and the evaluation parameters of the optical detector in detailed through dif-
ferent equivalent effect curve surface of single and multiple detectors by numerical, the simulation result indicates
that when the target is inside the equivalent curve surface, the detecting effect is better than that of the expectation
and can meet needs of the detection requirements, on the contrary, the detection effect is worse than that of the ex-
pectation and cannot meet needs of the detection requirements, unless the detection scheme is modified. The results
show that the near space low target detectale evaluation system is effective based on optical method.
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Tab.1 Evaluation criteria and optimization scheme of basic detection results

W o SRR et %
1 mmERATL o —0 R E R
> AR e = 1se,—0 ST ] 5 S 1 R B
R B T . 1 AR T T 44 b
T S I 0 A K1
.
5 MEREMRE o =1icw=1:Ci=05r<3 1
S O W 7 B ¢ B 5 A 6
€o = hicn =16 =05k, <2 L
L ERIRE o =licw=1Ci=05m=105r>3k, 2 S S B

co=1lsc,,=1;C;=1;N<C25
M HARBMI R o =1sco, =15C =15, 3d/h
o =130, =1;C =15k, <2

(@21

6 T B b 8 B 1% cw =150, =1;C;=1;N>25;L, &k, >2

A
B 5 8 4K A A 58

O A (R M R B 5 ORI 1B
H A Ak

BRIFEAR S HIL BT S 29 o 5 A B T A4S R
SIREE L H AR B 5T 25 0 F A S840 iR 4 B H Aw
PR 1 7 58 Y B RN 2548 B IR D 2 0 9 28 LR
B, X R Z0T DLIE i T Bk sk s 42 i H
P A0 2k R DL A1) 3 X R 2 R A R AT
I3 6

L) BRI 335 B 24 o 25 A

PRI E Be 29 o S5 32 22 248 i i =5
I 1) 135 B 4%

2) BRI A7 2 R A

PR AL B A kMR T8 2 Sl ik 2 MK sl & A
B 1 T AT 1000 25 1) B 170 7 B 4% M 3R | s R LI
TR BE I 25 104 [ 2 7 ¥ Bz sh Al . X T il L =
TR (e N SR A e 7 AT 7 K S VA R S =
FRAR I SRR, i e B AR BRI ORI R
W R RN BB RN T A H bR AR X 23 R AR
FEARAE

PR AL R SRR A R (eivg) o HirPre,
R G g ANR S DRI RS g0 AR
R AR 000 25 57 S 1 P AN [A) S 249 o 2% 1 A = o A e
NG S W T P i D 7 U v a4 7 S S
(fiz,B,L.H) , Hh, fiz HERRNL, RN IZ L R4
1Ay i1 5 SR A7 B 29 W B Ly H 3 3 3R 3800 4%
(R 445 BE 28 R R b i

Fo sy BRI AL B 9 R A& AF g0 Gmovatsbslah) s He
Fomov JFERRIRAL, (2.6.0,0) R PUHEECAH , Tl
SRPRN 2% 1 O B I 20 1) 6 2 B PR g A AT A
I 220 19 A7 B P JHC T J R 40 DX B IR 2] Sy B ) RS
TERRH .

BB AL E AR FA g (orbaivase Q,0:0)
Horp,orb BFRIRAN . (raseQ w0 NHE B ENE

Al Ik 3 25 H

6 FR%L.

3) R 45 BE 1 AR KA

BN LR BE S AR AR S 15 BRI A SR 25 14
PERE S PRI AR B9 205, 6 B R L BRI 4% AE 1 24
WA B3 Dy I 45 5 25 TR0 BE 0 24 SR 2 A R
25 B SR BE S AR A 2 26,

4) RIS 2 8

Xl A0 5 6] AR AR R B AT 3l AL L B T
% I8 B FEACIR DN BOR AT 2 B X L 2 5h 8 W
B A5 PRI RE  H AR B B R BE PRI A 55 5 T B
P S B LR JLAS 5 T AT I

AR L 7 8 T SR AR e T Y — A2
SRR AR T 52 P T 0 R 2 I 4% ) 4R D B
FAE S . AR B 2 PRI A5 7 L AR
FPERES RO E . O TG Ty S Y AT R R gk
FE VPl o AT 1 45 R i 1T 2 %) H A AR XS
TR 0 265 1) T I 1 AT A
1.2 ik =5 e R R B AR AT ER T 1 4 &

e 30T 2 ()6 3l 2 bR ] #4000 4 B A 4 2 L 1
LHTAERABT

55012 B A T A T 2l 2 FAR 0 L 7
FH AP CEE B A HARE R IR A RS
B AR 25 B PRI R A AR SR A A R

552 2 or it S A X A A SR A A9 AR R
RORAVFA 2 8 A0 S5 S8R0 T A R A I 2%
Fi 25 A55 PR ot T e e R R M0 5 SR Y RIS L O
BEAT AT HRIPEIEAG . 7 35 BN A R I 5K L Bk AR
i H T RO

55 3 0 BEA RS IR & HE AT BRI B Be 2y A .
SE AT RN 5 5K A9 I B O 1B % R A [R] I i 2 4R
0 5 R D00 £y e B A D e 5 B O AT AT R



30 25 T T AR AL AR AR D)

2017 4

A+ 0 R AE 2 I B PN A SR g AN BE T A R N oK
) 8] R 3 RN e ) A7 PR L R [ B 2 AP T AR
Jol 6 D 4% 25 2L A M A T

55 48 W E T S AEAT H AR TR ER I PRI AR
SEVEEAG S A SRR B 4 049 H AR AT R R A s
R P 5 5 SR AR 22 K W 2% 8 o 4 s ol AT
J7 SR R FEE 2 A5 W T A R 1 4% A
it T

5505 0 TR 7 S AR A L AR T
PLAL » MR8 AL T7 S35 O0 AL A o A R AR il A2
R ShAT DL Ak 75 D) F i 3 7 S AT LA Bt

/IR i I K 3= BN S Z E A3 1 R A 1 NP

Fig.1 Evaluation system of the low dynamic target

detection in the near space
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Fig.2 Schematic diagram of ideal detection range of

a single detector
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Fig. 3 Schematic diagram of the equivalent detecting

surface shape of the actual single detector
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