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Influence analysis and calibration of laser pointing
for airborne Doppler lidar
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Abstract: The radial velocity deviation and the horizontal wind accuracy from multi view retrieval are simulated and
analysed with considering the characteistics of lidar measurement mode and the influence from the accuracy of flight
attitude. The resluts show the wind measurement accuracy is less than 0. 3 m/s under the input values in paper and
disregarding the frequency discrimination error from lidar system. This is useful for the platform design of airborne li-
dar and the determation of wind measurement mode. Beside these,a new method based on ground return measurement
for laser pointing calibration is proposed,and the calibration accuracy is better than 0. 2° through the analysis of meas-
urement data of airborne doppler lidar.

Key words : airborne ; Doppler lidar;wind retrieval ; pointing calibration ; ground return

1 5 7 REAS IR g RIS ] | 2 8] 0 Bl R =4 X,
RANG TR PSR MO C B AY & 7 1], [ B _E A B i BRF

R BRI Bt EoR B SRS XEOE TR IR R S, 2 MR AT

m

BEL£WA HaauH; BR B RREI A0 H (No. 41206003 ) ; 111 R4 B AR A 41 H (No. ZR2012DQ010) ; 5 3 4 i
H (No. LY2013028) % i1,

TEZ R ZEERI(1980 - ), 5 i+, FEMNFRABOCHE BRI 0 5 . E-mail :lizg_ldu@ 126. com

I #s B #5:2016-05-12 ;81T H #A:2016-06-19



1468 ot 5 2 b

746 %

PR S 5 R G BRI O R R R g
T AR RN A BB R HLER I R G 4k A
BT AR T IR A LR 2 B I XsOE & ik, Al
PASEIRHRAE 1T m/s PUERTRE | ~ 50 m & B 73 BER 1Y
RANGE LR R G E ORI 58 REB A
RO PR T BB 1 B2, m] LR i R ) A2
ISR i L A R DN | T R T AR B O PR B, A0 HAR
NICT WFABIPLA 2 m A THOLTE R R S0, 18 =S
IO B HLEL 2 wm AT HOEE IS RS, Bl
JEHLETIE A AL 1.5 pm AHTHOEH 5 R GEARI
BT SR

PLAR 2 E O TR B AH HE LR R GUR L, kg
JEE AR SO 9 18 2 SR AT W XL 3 0 A D T R 2%
P, LSS IS JEE R0 U 46 1) i 22 40 2 5 DA
T DR PRI R 22 , BT X2 ], SR P AL 228 i
JeT B AR T7 2, 05 B0 7R AT AR
NIRRT EE , RO IR AR 2
e T — R Ot e T %
2 HEEAEETHEES

AL I RO B 3 3 A I T 5, A
T RGBSR A AL, th kbLiz 5]
A A ri) s BE ] AR LA R BRAD, B A2 ) K
L PR A i S B L3 B A L A )
RN E EA AT B 1 LR #HoeE X
IR O R I S A 1) B VAD I /i (L
60 m/s, KP4 m/s, 5 KATT5 1A 135°eff1) , al LA
A, R 5 ARAR [A) B 1) 2T IR
B KSRy, 750 A B BRS04 ) 3 J3E v S B
RS AR (YL AL IE) , K5 il it 24 T7
A 5 SO G T A 7 2 A NI NN
R 1

1 HLEREE WO TR i 0y 0 AR R R R
Fig. 1 The measurement model of airborne doppler lidar
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Fig, 2 The diagram of wind derivation by aitborne doppler lidar
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Fig. 3 The attitude measurement accuracy and the error of radial velocity

i i i i i i i i
4 5 6 7 8 9 10 11 12
A1) R A B

i i i i i i i
3 4 5 6 7 3 9 10 11 12
Al AU 82 7 (A4

P4 A e XU 5 o 40 K B R 02
Fig. 4 The number of radial velocity measurements and

the error of wind retrieval
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Tab. 1 Initial parameters input for simulation
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Fig. 6 The wind speed and the accuracy of wind measurement
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Fig. 7 Calibration method of laser pointing of airborne lidar
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Fig. 8 Analysis of laser pointing calibration of airborne doppler lidar
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