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Overview of space-based early warning detection for missile booster

HUANG Da,HUANG Shu-cai, WU jian-feng
(‘Air and Missile Defense College, Air Force Engineering University, Xi’an 710051 , China)

Abstract ; Considering that the space based detection plays an important role in the national missile defense,the com-

position and working mode of the space-based detection system,the infrared and spectral space-based detection meth-

ods are summarized. Firstly,the main tasks of the high earth and low earth orbit satellites in the space-based system

are introduced,and the exhaust plume is analyzed by infrared and spectral analysis based on the boost stage missile.

On this basis, this paper introduces the infrared detection method of maximum median filtering, Top-hat filtering, PM

filtering and spectral information divergence angle of the classic,spectral angle matching,two valued spectral encoding

and detection ( identification) method ,through the analysis of the detection results, summarizes the advantages and dis-

advantages of infrared detection and spectrum detection.

Key words : space-based detection ;missile tail plume ;infrared detection ;spectral detection

1 5
R THUE N A [ By 7 40 A 2 B SR, B
PASE R REELLANRGE” FBETERS G, 0 REEAR M
14 % e Je TAE T Rt A Tk e
CRILLLONR G R —FhopT R S S S R4,
HLAg A pkbk S0 bk R v e Y. AT
TR TIUE o AR R O {E SR

il

PRGN WA, 12 T AT A BRIV B 0 558
(¥ S St I b T A T W LR T R
ZLHMAINA L i ThT 7 T8 2R A 13 vl s 6 b B 25 A 3%
AR R, HL AT 4 B S e i H AR R e

R IR A 1 S W 1) BRI B T A AN 17 22 5
BERDEIERIN & S 3407 0 X T B A B gk
U, HRIEAE R ILLLAM G U /N H AR IE SR B,

EEWA :HZE A RPAR G H (No. 61573374 ) 5 F 48 8 ¢ 1 A Bh# 5 5 T H (No. 61503408 ) ;5 fiff 25 B~ 5 4 i H

(No. 20150196006 ) FEH .

EBEE T8 K199 -) 53 WL, 2505 L0/ N EARSEINAG] - E-mail :809710379@ qq. com

Wi H 27 :2017-12-13 ;4&1T H &3 :2018-01-11



946 5 RS AN

48 %

B BAR R B B . X TF LR G ok
U, Z LU A SO IEATEE , 55 /0 B bR A I X
%o HTHZ HEMEE  RINE AR 5 4%, fri 45
RUEFRARIRIE, X TGk BIGOR U, Br B A 4L
SNENR LS IE RO I BA GRS B, LS R
T RX G AT et A 2 HAnks il ry 5 i, iR GEXT
FARIEAT T B
2 RHEAMRIEAR

CRELIANR G th HE s R TR S LT
AR mE 1B R . m TR (SBIRS-High)
A8 S Wb Bk 1 HIE TR (4 Wzt 1 Fis i)
2 UM IR B TE TR, v R (B At T 2 1 G
DRI A, 25 4 25 0 b 1) o 0 M IX R =, s L T
ARSI A 35 43K, R BB ) S R R A T %
PR 5 IR TR Bl 44 O S E] R R S L R 4
(STSS) ™, 1 20 i/ T A 2H A%, AT i [F) % 4235k 71 [l
A S R A S A e AR AT B R R, HLERER R
HHRG FERERS PRAIE . M T X 8 AL B2 P4 it iy
BRI L, B A3 0 i AR S VR A A
A AR TR

LT TR

(e g A BB AN T A

AR TIE 1A

3. LR A
" G 1
% 5. LR M
o"

I

L
»

A b HEiL 2
u 5. SIS 3 A

5 Ui

Bl RILLANRG R
Fig. 1 The schematic diagram of “space-based infrared system”
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Fig. 2 Image features added to the point target



e 5 4 b No.8 2018

WOIASE HNEBOCIE U G 25k 947

B2 (a) BN T HARIIRILLLIMANR , %
BHEFNTE KR BGRHAE 3B, BHir
TERZ X, AbR 2 fE B2 5 KM X, iR 3
FERAXK I WEEPE 2(b) il AL, i T = 2 B A 5
JREE , FEHAR E S BB R E T RAOURKE
/N TEHR2 3 2.

SRR AL AL, E RS T s ] AN ] 67 B0 A H
AARRE, B B PRER D SFEIOAR T S RHIE
R B FIAT; 2 A PR RIR R S i, A5 1
T RAR W MR P T B, S EUE MR L (fE A% EL) LA
% (RS IR B 5 15 A ) A IR BE RG34 5
TERSUE, i F s AR BAT AR AR B0 e BIURFAIE , 1T
S P AR
3.2 FREBWOLESHE

SRR s SRS (/AT B L
IEEE) Sk LIS SRR IR U 3 55
S X T — AL ORI, AR Z=1Y AR H400 A
JREHR R AL T IR DN B ) T 7 FE R, T ) — A
ZIIG Y . RN A R IR KR
AR T X FERAEICIEAE 2. T pm 4.3 pm [
ATARDNS SR T, I i, [ 3 A B O i A
(HITEMP) X As[a] i BEAL R AG BEA T RO L

~ 16x10° el
Ez . 1 ~] —— 10 km
= 1.4x10 —a—15km
L

§ 1.2x10° ——30km
S‘ 1 0x105 ——45km
- —+— 60 km
'g 8.0x10° ——75km
Q

£ 6.0x10°

5

2 4.0x10°

=

=l

<

2

2.0x10° | { QK

0.0 =
2.0

35 . 5.0
Wavelength A/um

B3 AT i R Ot LA

Fig. 3 Simulation chart of tail height spectrum of different height
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Fig. 5 Top-hat filter detection process
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Tab. 1 Similarity calculation results of three algorithms
Type2 Type3 Time/s
SAM 0. 9545 0. 9556 0.011
SID 0. 8844 0. 8935 0.010
Two(M =6) 0. 8929 0. 9643 0. 001
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