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Effects of cloud on air target IR detection
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Abstract: Cloud is an important factor for the difficulty in air target detection and recognition. Based on
the IR radiation of target and cloud, the effects of cloud on the target IR detection were analyzed. Firstly,
according to the 4 different position relationships of target and cloud, the models for calculating the
radiation difference of target and cloud that received by the detector were established, and then the
calculations of the parameters in the model were discussed. Lastly, the simulation calculation was done as
an example based on the model, and the results were analyzed. The results show that;in the band of 8-
14 wm, the radiation difference of target and cloud has bigger value near the wavelength of 9 pm and
direction angle of 50°, and smaller value appears at the longer wavelength and larger direction angle. The
conclusion can provide the basis for the design of IR detection system.
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Fig.1 Location relationship of cloud and target
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Fig.2 Curves of relation between o, o, 0. and wavelength

JEJE 1) 25 i3 AT AR R
Te(l)=exp(-o.l) (1)
ZAE 8~14 wm B HRE 5T By [ B4R A
FI B 5 5 ) IS AR, e 2o SCHiR (6] AR Y TT LK =

(48 S e FE RN N

L(0)=[24(0)+&(0)1Lo(To)=£(0) Lo(T) (12)
1 £4(0) . £,(0) 73 BIXFBL T ELGS A o3 i, R4
AR AL BRI 1T 19 Mie HIUH RBO TR 551 0T LU
132 £4(0) £ (O £(0) , HAE 0°T5 [0 LR AN 3



% 7H

I EE = E b B AR SNR M 6 Fovd 2037

7R SRR T LA 2 B4 S R

0.9

20
0.8 ——z(0)

0.7+ ed(o)

£ 0.6/

0'2f

g9 10 11 12 13 14
Wavelength/pm

&l 3 £4(0).£,(0) . &(0) Fi K 1956 Z £
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Fig.4 Change of S(0) with wavelength and angle
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Fig.5 Spectral characteristic of §(6) in 0° direction
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