CRUECRE 8 e M TR Vol 18 No. 2
2010 4E 2 A Optics and Precision Engineering Feb. 2010

XEHS 1004-924X(2010)02-0341-08
K A FREAR B BT R A B AR LT SN BRI R B RYIE £

K FESHH ARE. AL, EHFL

(AREILAY¥ REEFIEFRFQ, EAIT AKE 150001)

FEE R T K R IS5 B AR . 358 By S8R TR (DSP) R G0k A T RSB B AT #RI . AR SO % R G i I B ik
L BT LT T IR RO AR T — PR T ISR A B ) P Bk 5 07 1k . R T L g R R S R B e
3N T Y 52 (B A AR ST AR AL L A3 AT T o R IR £ A W I8 B P SR A R A I B R R L 48 T SR G 1R R LL AR
Brale SRJG AETT RE 1Y AR G 5 HE 5 75 57 4% 7K O P 8 9 s A4 TP i B (75 R I 2R 290 %o 4 A A M AR B 1) — 28 B AR
B £ BRI 1 R Ik B fe A . IR S Ll L BT T RO SR A R . TSR T R T R G R AR I B S 9 B A AR
SF7K P LA B B AR 0 6 SRR AR 2 DOAR OG o TR [R] 4 2K T 3 P 2 S ILBEIE Y B I s DSP 4 fe £ AR 3 B R
2.73~2.85 ym 5 4.2~4.43 pm,

X OO REBEERABARRM R B IR A

hE 5 £S5 TN216 HRFRIRAD : A

Band selection for space-based infrared target
detection using background clutter model

ZHANG Wei, CAO Yi-ming, CONG Ming-yu, BAO Wen-zhuo, MENG Xiang-long
(Research Center for Space Optical Engineering , Harbin Institute o f Technology . Harbin 150001, China)

Abstract: In order to detect missile targets as early as possible, atmospheric absorption bands are used
in the U. S Defense Support Program (DSP). To explore the band settings and their selection methods
for the DSP,a new method to choose the optimal detection bands based on a background clutter model
is proposed. The simplified parametric expression for a scene radiation is deduced, and then the spatial
clutter model is established. The main factors impacting the clutter radiance are analyzed in absorption
infrared wavebands,and the Synthetic Signal-to-noise Ratio(SSNR) is given in an analytic form. Fi-
nally, the optimal bands are chosen in all the possible scene clutter levels and target radiation charac-
teristics, which provides the best system performance for detecting the same kinds of targets with the
similar radiation characteristics under different clutter levels. The validity of the method is illustrated
by examples. Calculation and analysis results indicate that the optimal detection bands are dependent
on the scene clutter level and target radiation characteristics. For detection two different engine
plumes, the optimal bands for DSP are 2. 73—2.85 ym and 4. 2—4. 43 pm.
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