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Horizontal wind field estimation method based on dual Lidars
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Abstract: Aiming at the problem of error in single Lidar detection of horizontal wind field in civil
aviation airport area, a support vector regression based model for estimating horizontal wind field of
double Lidars was proposed. The model was based on the wind speed of two Lidars overlapping scanning
regions, and the horizontal wind speed at the intersection points was used to estimate the horizontal wind
speed of other data points in the radial direction. Firstly, the three characteristics of radial wind speed,
horizontal wind speed and distance in the overlapping area were extracted. The overlapping area data
points were used as the training set. After the same dimension was normalized, the penalty factor and
kernel function parameters were set, and the initial estimated value was obtained by support vector

regression. Then, the radial wind speed of the single Lidar was used as the a priori condition to estimate
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the horizontal wind speed of the adjacent radial points in the non-overlapping area. Then, the radial wind

speed of the single Lidar was used as the a priori condition to estimate the horizontal wind speed of the

adjacent radial points in the non-overlapping area. The estimated results were extended to a new training

set, and the training set was gradually expanded to estimate the horizontal wind speed in the non-

overlapping area. Finally, the error of the stepwise estimation of the method was analyzed by the

measured data. The influence of wind speed and echo signal-to-noise ratio on the estimation performance

of the method was analyzed. The results show that the root mean square error of the wind field estimated

by the method is better than that of the single radar. The method expands the range of the horizontal

wind field detected by the dual Lidars and improves the utilization of the Lidars.
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Fig.1 Two Lidars scanning schematic

Tab.1 Main parameters of Lidar

Parameter Value
Wavelength/nm 1550
Sampling interval/ns 2.5
Laser pulse width/ns 200
Pulse repetition frequency/kHz 10
Accumulated pulse number 5000
Distance resolution/m 30
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Fig.2 Schematic diagram of overlapping data selection
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Fig.4 Two Lidars distribution diagram
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Fig.8 Estimation of wind speed by step

Gt —AG TS, RER AR T A XUE A 2 I
SRR X AR F R AT S8R AKX — AN B
FATT I K R SR AT AR T 7 35T 2 RGN R 15 5
1) BE B 2.1 km 70 L KGR ARG THE, 45 R & 9 Jir
7R, BE I RL 2 80 =256, ¢=0.005 5, 1L Al 1T i 3
75 1% 2% mse=0.125 6, A b 22 A (9452 80 2 50, 48 57 A
T C AR K, UL BE & Al T BOHE 3 2 B0
PR B v, O T 3 NS R AR AT A BN | T I KR
$1 R 7 1 DAL 8 2 I REAC 8RB 92 1k
BT 5 AR T 3 Oy R 2 3 K L B B R B 1Y
B 1 22 BB AR 23 4 R KT XU A T 1 2R 22
N

—e— Original values
| —=— Estimated values
Q@ ® @

Wind speed/m-s '

10 20 30 40 50 60 70
Sample points

9 i A K Al

Fig.9 Estimation of wind speed by step
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