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Study on LIDAR remote sensing technology
for biological agent/aerosol

YANG Hui' ,ZHAO Xue-song” ,SUN Yan-fei' , WANG Tie-dong'
(1. Army Officer Academy,HeFei 230031, China;
2. Anhui Institute of Optics and Fine Mechanics,CAS,Hefei 230031, China)

Abstract : Scattering , fluorescence and polarization are the effective data sources for biological agent/aerosol time —
space observation and identification. The theory and data inversion principles for Mie scattering, laser induced fluores-
cence and polarization sensing LIDAR were stated and discussed. The sensing and data inversion results for extinction
coefficient, fluorescence and horizontal linear depolarization ratio of biological agent/aerosol were also demonstra-
ted. The results show that the three kinds of detecting technologies are reasonable and potential for biological agent/
aerosol detection and recognition.
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Fig. 1 Schematic diagram of bioagent/bioaerosol sensing lidar
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Tab. 1 Main specifications of typical

bioaerosol sensing lidar

WOty Nd : YAG
K/ nm 355,532
ik g/ m) 50@355nm,40@ 532nm
Jik b T A3 32/ Ha 20
Jik w58 B/ s 5
B E A%/ mm 20
LML % >97%
B K/ nm 532,355 - P,355 - S,387 ($ig)
FOLHMP AL/ nm 460
b S 8l Schmidt — cassegrainian %I 83 o4
HA%/mm 300
3%/ mrad 2 -3 [
RO B R 0.20
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AR R TRCE | 0.2

2.2 Mie B R HOLE LT
TESR O A 0F T, SR O &k 7 # al 7
PR

A
P(p,,z) =P, - — “ €A B(AL2) - E(2)

cC T

T 1) (1)
Sl P RWOCHOERER: P, = Bu/ry Ay N
BT B = M BB £(0) h R B6 2 AR,
B(A,,2) BRI B R A £(:) WREERR



1322 5 RS AN

746 %

B e e 7, ARKSE; T(2) ARG BB R
Ay ABEOLE, R G 7S 5 PRI 5 FDG
SRR

WIE 2 Ab I R G I AN

T(z) = expl —2fa()\L z)dz ] (2)

6 R KT R G R BCREGA R I =
ZibEDES Vet h

a(A;,2) = o, (A,,2) +a.(A,,2) (3)

R R R, 5 [ HUR R B0h RS 1
BIUN RO 2 A R B, B -

B(AL,2) = Bun(Ay,2) +B.(A,,2) (4)

KA A R Rn] i RS o xR IR
IR, THCHATEE S, = /B =50,

Fll, YOLHOEHE IR m T .

A
P(A,z) =P, z—;’ Ky (X)) + T(2) + €(2) - N(2) -

o (A) - L"(\) ¢ -1,
Horbr, Ko (d,) AL $E 627 803 10 ot 2% 1 U ok 5
N(z) NRLF RO T o (X)) b5 6 ST #% i 5
LT () AR5 A5 SR L

2.3 miIRMOEELT R

ARIECL) i RO T8 5 2R R A ik
FR/ SR, TR 2 A B0 1o BT (] 95 D 3R )
HIT AT 3R 5350k

PL() = P E) B G ¢
TG L () (6)

A
Py(2) = Ppe o 60 - BA,2) - £(2)
CoéTL.T(z).pH<z) (7)

K, po (o) Fpy (2) 2050 0 P48 38 1 R B0
AR 4% T P PRI 4% BT RCR A ok
R, HE(6) BRUASK(T) AR IR A «

6<Z) _ PL (z)/pi (Z) _ PL (Z) . P”(Z)
Py (z2)/py () Py(2) p, (2)
(8)
ﬁﬁuK—?izTLﬂ*W%ﬁo

3 Mie BT TR MBI R R
Xt Mie #OGE ik, —BR FH Fernald 21 5f J2
AR A = A BT ' R B A, 5 )
ﬁﬁlﬁﬂ I 1) FE A9t 3 ) O

X(z) -exp[Z(S—l)fa (2')dz' ]

o, (z) =-Sa,, (z) +

a(z) =-Sa,,(z) +

(9)
e )X+(S(1 ) *2JX<Z)6XP[2(S - ”f“mm“"w 12!
X(2) »expl - 2(S - 1>jam<z'>dz' ]
X (10)
a.(z) o G ZfX“)eXP[‘Z(S - ”f“ () de" ] d
e 532 nm B @355 L AL 275 S

K, S =8./8,,..5. HEWK / *Z*Hsﬂ%;‘é):m
U L, HABE RS U LRSS o0 A7 AL~ o)
B AR A, — M40 ~ 50 sr; S, RS FH
THCIE MU, S, = 81/35Z, JbrE s i, 1
Wi BE B R R RSO L R(Z,) = ((B.(2,) +
Bun(2.)/ Bun(z,)) = 1.01,

K2 7R T 2014 SEAEA RS, Mie HUHEOE

TR SR AN TE RN AT WL 3 3 1 A ) s L &
xmﬂ'Jaﬂ%fw‘é%%nél_%if@EmLﬁiﬁo i (a)
(b) Xt 1 OFEAR R 2540 T, #7 355 nm JH
JG3E B O AR BE S R A5 9R , 355 nm A YO R

Bl 1.7 ~2.9 km 2b S = A1 O R AZ
JEE36,355 nm 1 532 nm 3 I8 (45— %

R

ml

mei
(a) 355 nm



% 5 40 4h No.11 2016

B HESE EMEON R IO

R EAB T 1323

’ ) (b)5‘32 nm ) )
B2 ol A s A 1

Fig. 2 Time and space distributions of bioagents/bioacrosol
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Fig. 3 Vertical and time distributions of extinction coefficient

and linear depolarization ratio
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Tab. 2 Linear depolarization ratio of some pollens
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