49 B AW o F % Vol.49 No.4
2020 4F 4 J ACTA PHOTONICA SINICA April 2020

5 F#% 2. SUN Jia-qi, HU Miao, LI Peng, et al. Echo Signals Analysis of Side-scattering LiIDAR under Different Wind Speed
Conditions[ ] ]. Acta Photonica Sinica s 2020, 49(4):0401002
IMVEFT . WA, ZEM8 . 5. S TR XU T M e B OR B IR 0 B AE S A BT L)) e F 4 . 2020,49(4) 0401002

A 5] XU T 0 1) 55RO TR 3K B8 1805 5 o0 B

FMEFRT, AN, FMSC LR L RELASF L EMS, F R EL
(1 BUM B R R 8 AE TR B A 310018)
(2 B RZAEARED B EREALRE,Jba 102205)
(3 Bifb 58 e, AL 3T 102205)

H EARRAREEHT.CCOMEBHARAETLRGDRIZTHFT 2MHARE Mm%&%ﬂ?&&{%ﬁ
HHBATEAIRE, LT RAAERREL AT EAM GRS LBAGMMAER —F F BAIERK
RELREGAIKE A EERERRTHEATEAMERHS LR L Nk X R ,/\#ﬁi’x\ﬁlﬂtﬁxﬁﬁf
ME A TEOTERZ T EMARIAZ RN HA S FTRHAT R LI, %Rk E
1~4.5 m/s B, @ 3 5 6 3% R 3R 69 3 An do 38 A s % iR S8 B /2 4.5~6.0 m/s B, b 3R KR ik 89 35 e
By S g R~ FRRAREE A 1~4.5 m/s B, R I 1 m/s. M &304 0 58 45 40 A
KRB B ARRE LM ToMNEmT 3.7%F 3.9%; RikE B AE 4.5~6.0 m/s &, &k &3 1 m/s,
M s AT A H R T 3.1%F 3.8% £ A RIS & A Ry L AR A 41X — T 4 4

KEBIA B AT AS A B M S A R F AR Uk AR R

FE S ZES . TN248.1 X HRFRIAAD : A doi:10.3788/g2zxb20204904.0401002

Echo Signals Analysis of Side-scattering LiDAR under Different Wind
Speed Conditions
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LU Yang', BI Mei-hua'
(1 College of Communication Engineering s Hangzhou Dianzi University s Hangzhou 310018, China)
(2 State Key Laboratory of NBC Protection for Civilian, Beijing 102205, China)
(3 Research Institute of Chemical Defense s Beijing 102205, China)

Abstract: The echo signals of the CCD side-scattering lidar under different wind speed conditions were
analyzed. According to Mie scattering theory and CCD side-scattering LiDAR principle, the correlation
between aerosol concentration and its side-scattering light intensity is determined. By considering the
relationship between aerosol concentration and wind speed, the echo signals of side scatter lidar under
different wind speed conditions are analyzed. By comparing the experiments under two conditions of axial
fan wind and natural wind, it can be found that when the wind speed is in the range of 1~4.5 m/s, the
aerosol concentration increases with the increasing of wind speed; otherwise when the wind speed is in the
range of 4.5~6 m/s, the aerosol concentration decreases with the increasing of wind speed.Normalizing
the results, conclusions are drawn that when the wind speed are in the range of 1~4.5 m/s, the side-
scattering light intensity increase by 3.7% and 3.9% with the wind speeds increase by 1 m/s in the

conditions of axial fan and natural wind. When the wind speedsare in the range of 4.5~ 6.0 m/s, the light
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intensity decreased by 3.1% and 3.8% with wind speeds increases by 1 m/s in the two conditions, and
the trend exists in all wind coming directions of natural wind.

Key words: Charge-coupled device; Side-scattering; LiDAR; Wind speed; Aerosol
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Fig.2 Echo signal diagrams with different speeds of wind
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Fig.3 Relationship between wind speed and side-scattering light intensity in three cases
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