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CORRELATIVITY OF ATMOSPHERIC EXTINCTION
COEFFICIENT AND REAL-TIME INVERSION COMPUTATION
FOR MULTI-WAVELENGTH LASER

WU Rong-Hua, WANG Jiang-An, KANG Sheng, REN Xi-Chuang
( Electronic Engineering College, Naval University of Engineering, Wuhan 430033, China)

Abstract: The correlativity of extinction coefficients at different wavelengths was obtained by Mie scattering theory and the
laser multipoint fault measuring techniques. The atmospheric extinction coefficient at the wavelength of 1. 06pum was meas-
ured with the laser remote sensing back scattering hazemeter made by ourselves. Then the extinction coefficients at the
wavelengths of 0. 532um, 0.86um, 1.57um and 3. 47um were inversely calculated real-timely with the correlativity of ex-
tinction coefficients at different wavelengths. They were compared with the measured extinction coefficient at the wavelength
of 0. 532 um. The results show that it is feasible to inversely calculate the infrared radiation atmospheric transmission and
establish the infrared radiation real-time atmospheric transmission correcting model with the correlativity of extinction coeffi-
cients at different wavelengths.

Key words: atmospheric optics; Mie scattering; extinction coefficient; extinction efficiency factor; infrared radiation

i1

FIAROLERAR 5 2L T &R e K | F5 S i TR AR S

AR FEORKBE R R, R fe st TE

FOCREORK H BB EE. BET, TR, KL%
RAREHERF 6, B8R & TR RSE L5
PRAL BOEIEE OB R LM AE 6 ot il
W&, FRE KRS T A5 SRS
H R RMLLSMBRTER PR & E R
HRRAERS 7 RRE R R &5

REER TR, SIS R TS5 RIEE IRIE -

W78 B 38 . 2008 - 06 - 21, 48 B H H#7:2008 - 12 - 18

RO L S R O, S B SMB STE
R R E. E R MR R R R H
LTAMRCR IS e e B ST B AR 24 R A A
L) Mie SUSTERIE b BER , 38 1 43 47 3 4141 4% B K
e S e AR Sk, FETT LR GE AT A (1 -
3pm) PLIAME (3 ~ Spm) BB 2 I K BOEIE
SRR 4 0 B T Y6 B B2 18] AR 6 M R 8%
£ HERE K (W 1. 06pm) BOLME RS, i
T B LASE A S 3 0. 532 ~ Spum AN Be b H

Received date: 2008 - 06 - 21 ,revised date: 2008 - 12 - 18

ESTH :EH 863 i RINELEHEHM A ;  +— 1" M B (4010605020402 )
{EE®E S RFE(1980-) , B, WIHLRDUA, 14, NBLSFRSIERMEZE M BAMRN S5 H SHEAR PRI



3 | RS SR KSR R YR R R A 225

A5

B BT HOCEUNE
Fig. 1 The figure of light scattering by a single particle
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Table 1 The principal technical indicators of laser remote
sensing visibility tester
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" Table 2 The explaination of experimental data
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Fig.2 The collation map of the experimental visibility data
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Table 3 Statistics of extinction coefficient for wavelength of
0. 532pm by synchronism actual measurement

computation
Extinction
- i Actual measurement
Weather Conditions oefﬁmer;lkm 4 0.532pm

Visibility/km
Mist — 1.9km 2km 1.1354 1.0917
Haze  Rain 2.8km 4km 0. 8634 0.5367
Haze  Rain 5.9km 10km 0.3472 0.2479
Fine — 18. 1km 20km 0.0701 0.0545
Clear — 23km 50km 0.0514 0.0223
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