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High reliability 1.5 pm all-fiber coherent laser windfinding radar system

GAO Long, ZHENG Wei, AN Chao, TAO Yuliang, DU Guojun
(Beijing Institute of Space Mechanics and Electricity, China Academy of Space Technology, Beijing 100194, China)

Abstract: An all-fiber coherent laser windfinding radar system was developed, which used a fiber laser to
synchronously trigger and transmit the 1.5 pm laser signals that were safe for human eyes. Through the design
of all-fiber circular link, high image quality transceiver lens and optical wedge could scan the space cone 45°
range vertically, the dual-channel high-reliable double-pass data acquisition and module processing were
adopted to achieve the processing and inversion of three-dimensional vector wind field at medium and low
altitude. To meet the adaptability of laser radar working in outdoor high and low temperature environment
(—25 C~40 °C), the heat source module of laser radar system was simulated. Through the design and
development of thermal control module and refrigeration module, the feasibility of working in high and low
temperature environment was realized. Finally, the indoor experiment and outdoor wind field calibration
experiment of laser radar were carried out. The laser radar can measure the highest wind field height of 3 km,
the wind speed accuracy is better than 0.36 m/s, and the wind direction accuracy is better than £5°.

Key words: coherent laser windfinding radar; human-eye safety; all-fiber link; high-low temperature

environment simulation; heat source module
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Fig.1 Schematic diagram of coherent laser windfinding

radar system

2 ERRFEIE
{5 W LU 2 AH T OGN XUER IR FR AR AR &R P A B
NTINE (=7 T & R/ W .5 Ny
[K®T

fonr(®) = B (Pron)

< gl

P fonr (O BTG 1RE AR 5 (5 W 1 KA
RATEG FR B Wl B 5 W 8G v O B
PRI AT FE 5 (Prop) i AR BRI 2 HR I 25 BOG T
W25 Vg, po W KA H AR FAEEAE 1R
JA S 2B Ex (iR 1= R/ ) MO K& BHE 516
A BT R AL A6 S BT T 3R Enpro (Pl,R)ﬂf’{%ﬁJ\lf}?n?ﬁ
FR YA T HR I A% 19 B0 O R4, 1 R B0 =S
[ g5 pi R, MBOLTR B RGP IEOLL
$ 5 WOE O A VT EC U, H R Ik b5 5
i, 222K () AT R Ae

m]QUDT,BiTDZ[Igz(RZ)]Z — (2)
(i) (5 05|
AP po G LRI R G i T 8808 U OGRS
REfE; BN KAG MU R 5L oGl o O Ik
B DAIGEEE S HAR s RO OGN XUE 38 BOGYE A
PR ;oo KRR ) AH T B A OE TR K
FORBOGIN X 5065 R G R RN,

Fie B Ge 0 s B . XUHURG B 5 XU B 4
65, [ 255 A0 (2) SR E A, JfE T
R ZE S S BEE . EAEREARROCR, W
K2 s o 18] 2(a) Sy 3RS % 25 5 4K = BE YOG &R,
A, EEEMOR | B DR EABE LT,

2

ffV(QI’pl) XE7(q1,R,t—R/c) Egpo (p1,R)dgq,dp,

0 ©co

Sonr () =

8hvR?




MG 2023,44(5)  FE e, 2 EATEAE 1S pm 2 GEF A OGN X 15 S KA 5T o 1111 -

JEE 5 25 B VA 4 v E B IR i AR K . TR 2(b) A
BER 2 S kb RB R0 OC R, AT E H, RO E
RO m sk DA BRINEE B SR AN AR LR,
5 22 I ik b R A B I AR N o 2(c) Fonok
gk DR S5 ko RE R A SE R, B 2(c) TTF
FE f 38 4R D B B T A I LR, OB TR I RS
e Bk ARSI, R % DN, I B
WotRE R EAR. Kl 2(d) AT & e RO & S
SO FE B T, U I RS B B T 0.5 mys.e
MO K S T AR A R S I, B A I R A AR
K, RGHIRZ MR . YO s T MR e, X F
A TR] B4 FR I B, XL 15 2 A L /s o SO 2
1) T 42 45 % Ry 40 kHz I, BRI R 25 4 3 km B, XL
HIRZMT 0.2 m/s, S5 RBIERSEAUNER 1 iR,

500 1000 1500 2000 2500 3000
TpARR I /m
(a) L BRI S 25 2

0.7 ¢

HERE/ (ms™)

o
=N

0.5F

0.4 L . s s s s s
075080 090 100 110 120 130 140 150
Jikffg it/ 1074 ]

(b) HEERE 1 Pk rh i

2.0
weeeneens KGHUKS EE 0.40 m/s

18k KGHEAGEE 0.45 m/s

I MGEHREEE 0.50 m/s -

kg /10 1
©

Lo W\ e
e o
0.8 F W"Nwmt""‘w
0.6 : ' : :
0.04 0.06 0.08 0.10 0.12 0.14

K48 /m
(o) Wkhib S & 12

0.40
B =0.5 km
035 B ~1.0 km
1 =1.5 km
_030r [ ~=2.0km
o B =25 km
£ 0251 B 3.0 km
44 0.20
iy
0.15
)
0.10
0.05
0

10 20 30 40
WOLHE I /kHz
(d) BRI SROLE R
2 BFHEURNEEZEERENERE

Fig.2 Simulation diagram of velocity errors for coherent

laser windfinding radar
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Table 1 Parameters of coherent laser windfinding radar

system
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Fig.3 Whole-machine model of coherent laser windfinding radar
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