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Study on effect of scattering of fog particles on laser-guidance

LIU Jian-bin
(College of Sciences,South China Agricultural University , Guangzhou 510642 , China)

Abstract: In order to study the effect of the fog particles scattering on laser guidance and improve the guidance precision of
guided weapons, based on Mie theory, considering the particle size distribution function, the scattering model of the group particles
was obtained. With the help of the model,the relationship between the target position deviation angle and the scanering intensity
was oblained and the effect of scattered light on the signal was analyzed from the view of scattering. The calculation showed that
the echo signal was influenced obviously by the backscattered light from the atmospheric particles at a certain scale distribution.

The resulis are valuable for the study on the effect of back scattering of atmospheric particles on the laser-guided precision.

Key words; atmosphere and ocean optics ; Mie’s theory ;model for scattering; warp azimuth of target

5

I

SRS K E RS L FTE M ER KSR A AT
B PR AR G B U B e R 5 9, BRSR ES I E K R
SERRE FHIIRKSSNR HE D FEREAN KSR, 3
Sk BARRTR AT AR, Bt H SR 23107
17, FIER RSB U3 . S4B S ) S B
BAHFRBREP T HEER—DHY, T LA
TELTAM B AR AT A0 B w5 R 8%, R A0RL 110 B A0
W R R SR B R, TOTER S RS
AT, MR BB A, OB X R R R
T RL RN NaWo b 0L O G Y Ny N
SRR R AT LUE FE 2 R B S R m . R,
BFE KSR FAE R R BE ILEE , R R 40 A1 R 50 T X6 B
BB IR —TE B HNE, EETRTRSET

B H: R KRR HES BB I (4900-
K06168)

YEE R/ XU (1974-) 58 184 3H0W, F B S HO
RAEHFFERIBII

E-mail ; linjianbin@ scau. edu. cn

Wei H $91:2008-03-04 ; e BME M H 1 : 2008-05-26

FEA TR 43 A AR B0 T 19 J e 00 Ol 558 3 8ot ) = B 5
Wi, EEIHEHUN LIRS IR E M Z X F

1 BipEM
1.1 Mie Bit

1908 &, MIE s@iid e B e 22 se i 5 A g it T
—ANKTOLHG s, SRR ER EERH
HYSTRF BT, B 4 MR ERFE T

Mie BB R B HTA KRBT A ¥ ) BRIE KL T,
H TR F B REALEUR 310 5, AT BT o 3
TEHERERLT ! BT, T BRI, R RS
T2l A RUE AR 3 R R R 2H A

W 1R, ARAR IR AR AL A — 3T S5 m UKL

At

Fig. 1 The scattering of spherical particles
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Fig.2  The relation between a,8 and different size particles n(r)
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Fig. 3  The scattering diagram of the laser beam scaltered by the atmospheric

particles

H R IR A BB AORE U L AR SO AR B9 ot i i b 3
SEIMEE A ARARR, LA 2z BT 19 I BORHIAE B T 1.
TEASHR R B AT I R - W oL T, Bt
JeiR AR R E I B2 B9 BB

Fy I BOCR B R AER , SRR BR
BT 2 =0 gF i, BIR AL EA B PRIE N 1 =S (8]
Tt (f)(r)ﬂ%%ﬂ—'\'%]m H

$(r) = exp(- D )explie)  (7)

R w=w, /1 + (227kw,” ) yw, =20/ (@) ,w, NE
FOERBEIE AR, 0 AR M.
AR —KIT dV |, HRBUAIR/DAT,
RFTT dV Al BAE— R/ RAE R, DA -
dV = mw’dz (8)
N3 FAF dV AR TR E R

N = f:n(r)dr (9)
RS SMA 2 NEOLAS IR SRR
V= f”(‘”‘z +zz—“ﬂ2)dz (10)

2

7 N 4
?ﬂ%ﬁ%'ﬁﬁl%‘fﬁZfEﬂ’ﬂ%%ﬁm:
6= arcsin( _W-'_zsinAQ) (0= A=) (11)

122

f L L&Al 15, AR R A O R X A AR
IR 1, 9

I, = j”f:(:—)‘;+zz—zﬂ‘f)-lsi(e) sn(r)drds  (12)
il

Ap,1,(0) A TR T BB 6, il (11) XA

(12) KA, 1, A5 AU f B R %K
LR Y B 25 2« R B BORL T BUH R IS 1K

SHRMT  AF S TR THSHEZ [B M TR




H33% H3W

XA FR T BN X BOL K S KR RS 245

TRIENBSHERER [, o7 LU B RO T8O
SRAE R A8 L O L B A I D

3 MRRFEVUF[EHE LAKEST

BOLT T3k BOLEA S BRER & T H R IY
GUIRBEIN AR HVE o e A 8as , RN BARIY J7 (0. BRER
W,k B BARRILE S8t E R RILEB FHTEMNR
BRI A8 HOLRE b LA PR BE. PUSRBRIRI R 5
BALET HARBBEAE 4 D RIR Loy AR oLk g5 H
PR ERER RGOCRIR T LR E A . BB BRI R 4L
ARG B 22 8005 5 HARAEXT UG R AL By
KPS R LMK R . SR 1 T4 P R AV ER (], AR
RIFRER R MEF DU R T X BOLH 58
AT, e T RUHER -5 7 (W 22 A Z B A R
A, B IR e R X 7 (0w 25 A BRI

B4 A,B,C,DER4NMERERE S B EER
FE—REEREN &, N E B R R Bisei. HHR

)

Fig.4 Four-quadrant-photo-detector( FQPD )
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Fig.5 The distribution of target spol on the probe surface of the four-quad-

rant-photo-detector
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