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Retrieval of atmosphere extinction coefficient for
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Abstract; The atmosphere extinction coefficient for the application of imaging laser radar is
solved by Klett iteration method. The Monte-Carlo simulated results for typical conditions of the
imaging laser radar operation show that the theoretical error of the extinction coefficient is less
than 6%. The fluctuation of the extinction coefficient affected by the atmospheric scintillation is

obvious, but the variation trend is coincident with the theoretical model.

Key words: Lidar; Aerosol; Atmospheric extinction coefficient

i oz 8 B — MBS M T 300 m BAF . 724 AR 1
BTGB S MBAE S WITRE VBT A
BT BRCRS AN GREY RS HEER

SRR ESBEANPRE ERSPRRNR  WASIERT, MM Tk HREN A R,
BREEGSHA TENSHARBUATESES M. ERPAEE RS FHAKHE RN UL
H KB HEES KRB ERAERE 5B, T hR RS R AR K SN R
P KA TAGBERYERABHICES, XERE RaTUGKREEHRILEN LD . FaER, K

0 s5i

it

Wi B W :2003-07-23;  #81T H 9 :2003-09-28
EENT BB, T . MBEHERAWIT, B4, AT RIBOGEBRMBHER,



240 2rsh B Mk L A2

$ 334

MeSBREE/LAS LTRSS, K53 BiRRr
EHZ B RIEARKIEASETERR. o
RETHLABPRAOBECRBNEALBER . R ETE
MAFEHRA, FEERES. L EREHA
BRAESHED, KIEBHE A REA R TR
BOLE BRI S B K F RRIEEEE I8, T AR R
[E} ¢ {5 B 50 A HE RS A R U OE R B A AV RS
HAMRBBATENREEREWBEAERAS
WK MA T REBOEF R ATRETLEER THE.

ERASBE@AR TEFRET REBOLE S
B EBERIERR A RAEE 58 R R
Kt REMBIE R URE IR F MR IR #E KB
ARSI R RCHIRE. S BREE R LGES
MAFEBHERESHE, M T HAIIHRI, M
6% B0AT LA SR FR AR a R AT 5 T TV SO 1 9 1 B
B ERSHEREARREERL T 7T LIRA Klett™
WERRETERRE. BE XMHEBUREREW
BEFRBEREN T RATEINRES o
9 2 A g ) R, RSO IR T T R ORI St
ARG LARE BRE ZF Z R KR M— R
R B RIE A RESR A X A -

1 HRABEHTENEAKRRE

T R PO F 500 8% B B 38 K B B v O B
RO HATBEIRBNAT r>r+or RN MBS
BT B B BIRE S M FROTLARTR A

7 cE

hart "

ArY (DAL, (1) Tyee 0% (1)

n(r) =

A ERBOCAS e aE R 7 B H FHE
BFHEA BEENARER; T, BEATE R K
KRBHAFERE:B REFTRR S FHEERE
FTHERBS REeCHREBAREF FMABER
BFRR SR BAHE Y (D RBAFE R K
KEEZRT TUBSHATEREARERRE. £
RIER B F o) RBT KK F WA, 5
ABEFBRERBAERFERMNEE FESHE
EXHAZR, BEEARXDOHERRE R .

r

Ur) = In[#*n(»] = In[CY(MB. ()] — ZJa(r')dr'

0

(2)
AP CERESBEERRENGHEXRNSH. B

# Klett #0722 MRSUE R R
U(T‘) — U(To)
eXp( % )
UG —Ulry) ,
UCH —Ut) ),

o(r) =

2 0
o '(ry)+ zjexp(

(3
A o BEEMSEHER. X TREBS, TU
B Bfe HETHEMERD .

B(r) = as*(r) (4)

AP o« RERERESBATRERMIE R F
REEXHER. 2RO T RERKGEERS
MERERKEE r<ro, BIRERT. ERBARD)
i, BARERRE L EMSEEELARIBERRL
olre). X FROLMBER RBRIELRED W,
RATHRCEREFHERESEZIRINAEW
o 5 300 ¥ BE R G , B BB T 38 K UM L B BAE 5 ™
AR IR A 45 0], B b Ak 2 [ O 15 S R S R AR
AN RSFEREUN T mERESTIRBEHERE
R . XEATEMRIMAEERNWE, BT
RRABCH AR, B AT LU B O A8 B
TR k=1, W5R o(ro) K5 BUR F 1R 88 0 2 AR B A
BH.
a(ry) = % U—-~——(”rz:g(’°) (5)
AF r BTEr BHEMER. £RGFRERESE
REPHFRT ARG WU HE T HE. X
B AT AR B 5 S 0E 7o fE M 1 km & 7, B7 TR H9
UNKRERAAXGHRIHARE XA FHhE
MBBREATESH, TLRA—MERHN ()M
EAF 3 {E .
HEOLERERKNESHFERR AR ETES
MR AT, B SRR BB, AR () M
BARRB o(r)TE ry—>r, HIFIME. B AL
HUEHE oG BLIMRE r,—>r, BWEAKES



¥ 3%

W BEARBBATRRABLABG LR & 241

BERN 2 A MATUARABD ZREBBRIHEA
BRI

reU—rsU

NN
w

ro|—

(6)

o(r,) =
i

A XRFEX WTHE.

2 HESHEAR

BEBABOEEXMMAYE R, K RER
REBIBRPIRNREHELEAI=FH . AB LS
HEBRRASKHEE NBRRKSHEABH KA
WHBASHE WA 1 Fix. BPERARANE
MRS EERLE S5 05 km# 1.5 km(EE) , X5y
B RSHER B (o) 411K 0. 323/km H1 4. 092/km

HETREZHHL.

4.0

A T
r/km

Bl SB¥AEEHRIMEESHEE

Fig.1 Models of atmospheric extinction for imaging laser radar
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Tab.1 Parameters for image laser radar

Item Parameter
s Telescope diameter 254 mm
te
ystem Maximum range 7000 m
Wavelength 1064 nm (Nd: YAG)
Energy 200 pJ/pulse
Transmitter Pulse width 12 ns
PRF <100 kHz
Optical efficiency 95%
Imerferenc; filter 0.1 nm@1064 nm
Filter transmission 45%
Receiver Optical efficiency 90%
Quantum efficiency 3.5%
Dark count 50 cps
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Fig. 2 Received signal of laser radar for three extinction profiles
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Fig.3 Retrieval errors of atmospheric extinction coefficients
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Fig. 4 Retrieval extinction coefficient with the effect

of atmospheric scintillation
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Tab.1 Comparison of the SNR results of different

filtering algorithms

SNR
Image Fig. 1 Fig. 2
Original image 5.658998 6.330538
Median method 6.436582 9. 468562
Average method 7.598992 10. 536457
The method in the paper 11. 739797 14. 687460
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Tab.2 Comparison of the matching probability of

different filtering algorithms

Filtering No Median Average The algorithm in the
algorithm  filtering  filtering  filtering paper
Pn 63.8%  55.4%  59.0% 69.9%
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