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Abstract: Based on the distance weight function of laser pulse, the velocity estimation method of
turbulent wind field was studied, which can solve the problem of fining wind speed measurement with
Doppler information to detection clear air turbulence. The spatial averaging of the velocity values was
taken as a unit of the distance gate. The localized estimations of the wind speed were obtained by
convolving the distance unit velocity and the laser pulse distance weight function. Considering the
transmission characteristics of the Gaussian laser pulse in the turbulent wind field, which included the
effective spatial broadening of the laser pulse to realize the measurement of the turbulence velocity and
the application of the lidar in the detection of turbulence. According to the direct speed estimation method

and the fast linear average approximation method, the transmission characteristic of the laser pulse was
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introduced to express the statistical mean value of the radial wind speed of the turbulence. The results

show that in the wind field with obvious turbulence conditions, while the high precision pulse distance

weighting method has a relatively small velocity standard deviation under the premise of preserving the

real wind field attribute. It shows good performance in wind speed correction, improves the measuring

performance of lidar on turbulent wind field.
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Tab.1 Main parameters of pulsed coherent Doppler

wind lidar system

Parameter Value
Wavelength/nm 1550
Sampling interval/ns 2.5
Laser pulse width/ns 200
Pulse repetition frequency/kHz 10
Accumulated pulse number 5000
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Fig.1 Normalized range weighting function for a Gaussian pulse

1106001-3



ik A

%11 3

www.irla.cn

%47 %

AR 1 UE — A ko I A pR K, K v Y FWHM 2
Ar, 7E 4 ps BFA] P Bk b 2855 /9 B B 2 Ap, i bk e
() 25 93 BE% AR=Ar+Ap

PO TR 18 i I K3 D 3 A2 AN R R S, —
J5 TS & OBk v, 55— R FAL K S
TR E T, I8 LE AR FAR 1 X
PRI, 2 BRSO Ik i JE A% 1) 4 4 3 R v B S 31
R F B GE TR I o b

3 imim RUiAE A

3 ETKSESENEESRITE
TEREE BT S, BRI R R T

Kb A 1 A (2) B G T 2 B A T 4 2 i
fig . PEBEUL AL I B 3R 22 58 J) B4 1Y e R AR A
(Maximum Likelihood , ML) 77 7 X Bef 38R #6 J5 09 H
IR FRSAS 5 HEAT AR A T H0Y i 15 57 0 R 7
XTEARUER o e KA A S5 F T a3 L S KGR,

R i U X7 AR R ZLE s R R, AR
2B, BMEEE TN AR TS MU E S,
DL 2 SRAE B0 sh Al i g =X, X EE R T AT
2, v(2) R HE B T TP A 8 BT Ak i 428 ) KU
B2, AR B 11 B Y AR Ta] o (R mT LA e
AR ER G RF R, — AR R
B i) o7 R 2 1 3 P

Ven=V(R") (8)
A, R FR B 5 F Tk 22 ] HEAR (] [ 9 IR
PRSI N BUE ST B T 4% 00 2= M R

Si= 2, v(2) 9)

3.2 mRKIEM LTS A
TE T IR K b HR I g — AN BB TN, A i o
V(2) B G54 T LA SO0 00 B [0 P4 388050 Bk b 25 3 7
B Ap W BT A G v 72 o, KRR .
Py _17 R'+Ap/2
O-turb_ Ap !
20 vy A TS 1 PN AR T T A RO 1 i
EFHELER.

<[V(Z)_Vlin]2>dz (10)

R'-Ap/2

R'+Ap/2

v(z)dz (11)

Vin=

Ay L
TEFEEY T Ap WASURI TR A R R 1P 4, 2

P22 — i -S40 BT vk, Sk B Y
HAZ T B R[] AR AR X AR
3.3 imi XU BBk BE S AN E I TR

BOCIK AR B b, 2988 S A I 2 e bk
ALY BT T E A, B IR S 38— 47 ) U R
T, P AT LA A AR 408 B 75 3 (0] P A5 = AR Lk ST
(9 o ARk b HE S A L8 e (ST 2R T 10 kHz) B9 2%
ER T RAAHEH 2958 s, Sk foxt <
JEERE T R SRAE 2 TE] 56 R GE T ST. . AR TE I 2 89 X
R BEARIE RENL A B, AN [ 20 B8 7 2 0 1] B A
T 25 I A AR LR R R B4 X K
A 23 6] P RO G T, — A R 5 12
5 AL A5 TR S K e A4 A PR S 8] SE A A UL B 8]
Pk A% Sl R BE 5 Ap (Y Ik R B AR R BUIPE T

RO BB R AT IR | R A5 14
ZeH) AT, I ATERE RS 2 b —A> LUK b oA rpocs 69 °F
B3 R AR 3T LR U

ViD= | V(S (z=)ds (12)
R ()= Y@ g ik kb B B A E

J,w W(r)dr
PRAR, M 7EFRBOG K bl 5 i — S FEES TN, A
Ik A S D ) R S X s (] o X R ) Ak G
T

1 R'+Ap/2
[ ()i (13)

ng‘(R)=E R'-Ap/2

I Ve 41 SCER B 8 22 5 I i B 2 AU R A R
UL EARTE IR K P RS LT, 28 0L
IBAR T i A G g K b A o i A R R
I K R BT A 8 XU A A T )R R O B
I PAF S ATR A, O Al T 22 S5 AR 2 3
B SE R Y R, DL AT g T A P 2 el R
FR9 30 AL T 3 4 Y M e RO B A TE LS KU R Y
MR B BT
3.4 MHEESH

Z W WO IB IR ARG, AL
B 1) B S i R RO 1 9 Bl 559 I 1) 1K
SHE S B IR, 5 BRI 75 % 5 s
BEALI R VAT GV X b BRAS 21 S B it it 4 2 o
L5 T IR AR 7 S BT SO ) R R AR O R IR
SRR SR s, R i U AU R 2 - 207 8

1106001-4



ik A

%11 3

www.irla.cn

%47 %

ko B 28 R TR -4 7 X PR 3 5 G

I L 205 J5k D 4 S B £ T 5 22 550 (R) K A 77 15 1

FRPE R WA N

2 (=) (=)

R= Vl!:1 n
§w4f§méf
ST A5 R P A 2 (SD) I My 5 v 1

Bk, SD BIHFE AR .

{2 (i)
SD=\ =
n

o ef ., Oy R 7 R A A% B 1A 1 A T x
S b N7 14 7 1 R B L P M 5y, O JEL B
XA 745 1 B 1 Ak ) o B8 1 A9 0 7 3 72 ) DAL
28 1 T TR 5 B ] PR B

(14)

(15)

4 SLIGFNLERSHT

2016 4F 6 H &4, RHME 1.55 pm 2 E4FHH
FHOEI AT I8 R Gere 22 M v 1 BRAL 0 it
FUXTD AR 5250, 33X 2 B O Ik A RAL
Yy ittA T v it R0 RIS B 8 48] OGTER I8 S bR AR RR
RRCRE M 2 PR, REERIZTTSENE 1
Fis

Pl 2k A S 1

Fig.2 Diagram of lidar measurement
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