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Abstract ; Infrared band selection for boost-phase missile detection is fundamental to space based infrared system. Decision
of central wavelength and band width of the infrared detecting band should be subject to some reasonable rules. A model for
calculating the illumination of the image plane caused by missile and other various infrared radiations was proposed, and
then the right waveband and the related central wavelength was got by using an object function of signal to clutter rate
(SCR) in missile’ s boost-phase. Results shows that absorption band of H,0, CO, at 2. 7um and 4. 3um are suitable to be
selected as detecting band, and SCR varies largely with the width of detecting band. The radiometry model can also be used

as the design and performance evaluation for many infrared remote instruments.
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Fig.1 Model structure of space-based infrared detecting of phase-
boost missile and calculation of irradiance caused by point target
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Fig.2 Geometric model of instrument background’ s infrared ra-
diation
MR, KRG RS E ] LME A Lowtran7 1R
KIitHE, T RA =R RE R L B E .
1.3 ({HFEE-ERNGERE

I ERE 7= A B R BT BT LA BB A v RO 4R
SRS HE B R B T T A KR A

_ 2@whe’ 1

WA = IE - A ’ (12)
BE WA E
c 1
W, = —

Fecz/n _1 (13)

AW, AN EEHEEEE, LU W - cm™? -
pm A K, AL pms h RS ERTEE R A =
6.6256 x 10" %W - ¢*; T R X RE, BB F K;e Ky
FeiE,c =2.997925 x 10"%cm « s e, HE—IEETHE
Bl,c =3.7415 x10° W - em™? + pm* ;¢, H5E 4R 5t
B ,c, =1.43879 x 10° K - pm;x AP EHZEY
¥,k=1.38054 x10 ®W - s - K';

— RO, (AT RS S B B ST 4544, B
AAMERBAOLIE RS N SEEREE W X R

W,=mw-N . (14)

WK 3 FR, (XA R BRI EE =4
K BB A

P 0 Mkt 1

iment = 87 | A—sm‘d)\ ,  (15)

AP0 RN ESFE BHE R HSLE A, =f;—2,e H

4 T R R
TR

1 ™M2mhd 1
instrument 8‘4?“[“ AS W'dA . (16)

AR RITT LA Y, K F 35 e iR
BEARAT LAA I A8 R

2 iR R A

R T BinfE 5 5 E 2B RS 8
KN REEBRESEERRETERES, Bis
BS54 ES VA RARRE. B, OB BB e

20 ke F ff) S 3048 5

TR 5
10 k& i 2= B4R 5

102.2 26 30 34 38 42 46 5.0

Alpm

B3 H,0 M CO,RRU S R
Fig.3 Absorption and emission intensity of H, O and CO,in
different bands
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Table 1 Calculation result of image plane illumination u-
sing absorption band for detecting with central
wavelength of 2.7 and 4. 7pm

BiRgE AKSER {HER  BHfE

BRE BEEE  BREER BRI

W/m? BW/m? O W/m? W/m?

2.65~2.9 1.370 4,2x107* 2,18 x10* 1.371

4.18 ~4.48 1,370 3.5%x1073 2.32x10°3 1.384
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Table 2 Signal to clutter ratio (SCR) in different bands
(near 2.7 and 4.7pm)

BB um

T BRER
Wi gy, ke SORRE s
4,18 ~4.4 0.44 0.28 1.138 0.751
4.18 ~4.45 0.54 0.375 1.565 0.898
4.18 ~4.5 0.64 0.456 2.52 0.804
4.2 ~4.5 0.6 0.442 2.437 0.755
4.2 ~4.55 0.7 0.512 4,284 0.581
4.21 ~4.4 0.38 0.242 1.028 0.621
4.21 ~4.5 0.58 0.446 2.41 0,745
4,21 ~4.55 0.68 0.518 4,257 0.574
2.6~2.8 0.4 0.86 0.01073 222
2.6~2.82 0.44 0.87 0.01277 208
2,6~2.85 0.5 0.88 0.02077 147
2.65 ~2.85 0.4 0.85 0.0164 144
2.65~2.9 0.5 0.88 0.244 12.5
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Fig.4 Relation between SCR of mid wave infrared and temper-
ature.
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Fig.5 Relation between SCR of short wave infrared and tem-
perature
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