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Approximate Algorithm for Cloud-and-Fog Scattering
Echo of Laser Fuse and Its Application

REN Hong-guang, YU Hai-shan, HUO Li-jun, MEI Hao
(China Airborne Missile Academy, Luoyang 471000, China)

Abstract; By volume element dividing of the laser fuse field, a mathematical model for approximate
calculation of the fuse cloud-and-fog scattering echo was established based on Mie scattering theory. The
scattering echo of uniform cloud-and-fog particles as well as cloud-and-fog particles complying with certain
spectral distribution was calculated out with this model. The influence of incident laser wavelength, particle
concentration and spectral distribution parameters on the intensity of scattering echo was analyzed. The
research results show that:1) For uniform cloud-and-fog particles, the oscillation of fuse scattering echo
enhances with the increase of particle size; 2) For the same particle concentration, scattering echo of the
cloud-and-fog particle swarm with large radius is significantly higher than that of the cloud-and-fog particle
swarm with small radius;and 3) For laser of different wavelength and with a significant difference in the
imaginary part of refractive index, the intensity of their scattering echo differs significantly, i. e. , the cloud-
and-fog scattering light intensity of laser with a smaller imaginary part is significantly higher than that of
laser with a larger imaginary part. The study may provide a theoretical basis for laser fuse anti-cloud-and-fog
interference.
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Fig.1 Cloud backscattering schematic of laser fuze
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Fig.2 Optical schematic in meridional and sagittal plane

1.2 HHEKREE

SRS B BT F HP LR R AR R N E
3T, AR ASED TR ,X #il T4, TR
IE,Y 30 TR BT RIE. ¥ AAy F58 NBL R A
WEX AB,, #18H T TA.B, WREE =M, @T
A; 1B, \BA, jﬁ'%@ﬁ%(‘ =1,2,-,N), ﬁ:ﬁﬁﬁ‘f@
PR 3 ARG SR — T R m BB T X R 4t
FOLHRE R, BEE A di, , 0, AEIT A, B, BA,
HRARTTT dV.RPL (=12, N) ;B4R
SRS = AT R BOLRN U .

B3 B EE R
Fig.3 Schematic of scattering echo modeling
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Fig.4 Schematic of scattering volume element
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Fig. 6 Water content and visibility with
the change of particle size
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Fig.7 Fuze cloud scattering echo with the
change of particle size
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Fig.8 Radius distribution of clouds particles
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Fig.9 Clouds scattering echo of laser fuze
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Table 1 Distribution parameters of clouds
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Fig. 10 Radius distribution curve of different clouds
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Fig. 11 Scattering echo intensity by different clouds
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Fig.12 Cloud scattering echo of laser with
different wavelengths
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