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Analysis of characteristics of light propagation through, clouds and
Monte Carlo simulation

YANG Hong', YANG Xiao-Ii, TIAN Yong=hong*
(1 School of Physical Electronics, University of Electionic Science and Technolegy-of China, Chengdu 610054, China; 2 School of
Computer Science and Engineering, University of Electronic Science and Tethhology of China, Chengdu, 610054, China)

Abstract: In order © study the multiple scattering characteristics.ofi light propagation through clouds, received power was
analyzed, the laser transferring process in clouds was simulated with Monte Carlo method, and the wavefom broadened temporal
signal was obtained Results illustrate the broadened signal has a“steep rise edge followed by an exponential tail, and that the
broadened shape is affected by some parameters such as asymmetry factor, clouds thickness, extinction coefficients, receiver field
of view, epecially strongly by asynmetry factor and clouds.thickness

Key words: amogheric and ocean optics; scattering; temporal broadening; Monte Carlo smulation; clouds medium

EEEN

Yol =R 2 B KBTS T
LEA MR TR ERNE G R Y% ) .
TAREF LN P2 2 R A5 R
W AR CAE 2 HUH I RO B9 2 78 i UK i fA]
et DABON S TR Z5 R IR SR R B E
ORI FEE SRR S PO AR 9 3 F 7 AR
SRR G ARAE ORI 3 B TR N R A4
YL AL AT

EAWTER =X RO = s 5 iR
AU K5 S B BEREZE080A R0 | i HAF B et
R FEOB Rk b (55 I ) S ] R e e H
B RETERT KR R AR o AL B
=R OO AT SR B AR A SR T
WOLIBAE AL 1EE X 2 25 38 Y I ) Ji 58 200

EERN M B (1983-) L A-EWFFE A4 B EZEMN
T IEIBAE IRFFT
* JBIRBE R AN » E-mail: yxiaoli@ uestc edu cn
Wk H 1 - 2007-06-06; WL EIME Hcfs H 1 - 2007-09-19

BT T EIR AT SRR B Y
1LHHooon

11 o0oooog
SIS =R IR R TR
P, = P (Gmy) (Gn/)L,L, (1)
H, POARSIEIIE | G G, 437l A& & Gt d AU
Wi KRG RIE 25, F m, 50 B R G RCR T AL
L, AR HURFE | L = R FE o
K IR O KA R RS R R
G :(nDt/ﬂ 2 G, :(nDrlﬂ Z (2)
A, D D, 2 IR & S i AR O G LA o
IR TR N -
L. =( x /478 2exp (- wR) (3)
L RAFEBEIE RS u, N BIERE . KW Aok
PR IRE N, K A =i A S S Bk b 7 HAH G
AREON: e = r:,(rZQen(r)dr (4)

A, Qe MR T, n (DA o HIT
A R AT AR R AR SR 3 A BN R R
AR R = 25 0 1 4 2 5% R — Ffrpsi i



478 b

SIS

20084F 10H

4 Khragian-Mazin 77 s

n(n =afexp(- br (5)
L, tATHER, &, bARHRST 26 . HE
B ERAE LG e pm S U T HAR 3 25 B 1 2
WCRRA R e K TR0 A B R AR B, B Ja e
OBy - P, =P (Gn.) (Gm,) X

M{'z{%]'y xJZ "

— € 6
e’ -1 4 (6)

HESEERW T : P, =1W, XA =532nm, D, =0 35m,
D, =0 5m,n, =0 75,7, =0. 5,8 = 1mrad.
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Fig 1 The received power for different trangnission distance
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Fig 2 Time bmoadening pulse shapes for different asymmetric factor
(wp =0. 7,5 =300m, g =0. 1m 1)
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Fig 3 Time broadening pulse shapes for different trangnission dis-
tance (g =0 9, =0 Im™ ! wy =0.7)
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Fig 4 Tme bmadening pulse shapes for different extinction coeffi-
cents (wy =0. 7,S =300m, g:=0. 9)
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Fig 5 The receiving p robability of photon for differentAQ (g =0. 8,
S =100m, w, =0. Im " 1)
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samp les treated with different laser parameter
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