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Abstract: The signal processing of pulse coherent wind lidar usually uses fixed range-gate to divide the time
domain signal, and perform frequency spectrum calculation for each range-gate to obtain wind speed information.
The time domain signal division of the fixed range-gate has the problem of non-periodic truncation of the
intermediate frequency signal, which leads to spectrum leakage during spectrum calculation, resulting in errors
and reduced signal-to-noise ratio. An adaptive range-gate division method based on full cycle search was
proposed. The length of the range-gate was adaptive to the frequency of the intermediate frequency signal, which
could realize the full cycle division of the signal, avoide the problem of spectrum leakage and improve frequency
estimation accuracy. The two processing methods were simulated and analyzed by adding noise signal. The
results show that the adaptive range-gate method can realize the adaptation of the range-gate length and the

intermediate frequency signal. When the signal-to-noise ratio was less than 1 dB, the intermediate frequency
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estimation error obtained by this method was 38%-62% of the fixed range-gate method. The adaptive range-gate

division method was used to process the turntable and wind field echo signals obtained by the laser wind

measurement radar system, and the results were compared with the wind lidar equipped with the fixed range-gate

method. The results show that the root mean square error of the adaptive range-gate method for the speed

measurement of the turntable is 0.19 m/s, and the range resolution of atmospheric wind speed measurement varies

from 7 to 11 m, which is better than that of fixed range-gate method, and improves the range resolution and

measurement accuracy of the wind lidar.

Key words: wind lidar;  full cycle search;
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Fig.l Fixed range-gate method processing wind lidar signal. (a) Time
domain signal is divided with fixed range-gate; (b) Calculation

result of wind speed
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Fig.2 Results of full cycle search. (a) Results of unimproved full cycle
search algorithm; (b) Results of improved full cycle search

algorithm

TAEAL, BRI X K B A S A B R RE S
A s(n), & SEEUF ] b(n), ¥IIHTE b(0)=0.

s(k)>stk=1)As(k)>s(k+1) 4)

stk) <stk=1)As(k)<stk+1) %)

ML s(D) TFIR IR, FF G20 4) M sbric A 1,
B b(k)=1, £ & 2~ 3 (5) By sSibmic -1, B bk)=—1.
FFE A (4) F(5) B AAF SRR A 2L (6) TR A

b(k)=b(k—-1) (6)

R R I R R o D R X 5 AT S )
53 o R b(n) FHI A 0 BTSRRI, &
s(0)<s(1), i b(n) 1 (4 b THEXT s(n) 647400 535 45
s(0y>s(1), ffi F b(n) T A9 T BRI XT s(n) FEAT R0 40 fff
FH B 0 J] S48 2 ok 0 X X3 Tl 1 5 R A T
BRI R, 4R NE 2(b) iR

18] 2(a) rv it J SO R A5 AR H, ot R
WHE R LRSS IUT 5 5 T A 8 S5 30
132 AZEEIER XS

T A RAE BN, SRFER F R FRN:

vt >

[ 5 B A 5 B 8 T 30T PAY ) SRASE S BIE
B HC 56 2 o MR B SR R 3 N [ 5 ARG L, A5
N, HHUE T

IR, A N B (EDRELI HI BT 05540 323 L, i — 2D 4R
BRI 1 W AEESEUT ) b(n) #EATALEL, 15
BB JEH N R A B B U 51 p(n):
pm)y=b(n+1)-b(n), n=0,1,--- ,N-2 9
o p(n) A AT n AR AR B P ARG Y 3
JELH D9 RAE S5 B0 A A I A R A R S 1, Pk
R A B A R LR S ) A S ] B ) S S
K143, I A S N B 113 st RS I

2 ESH

2.1 BEEITXISY

S0 i A ORI X TE IR R AN R TR K
1550 nm, R EEZR 500 MHz, H1 4% 80 MHz, fik % 200 ns,
7 300 3 R 40~120 MHz, X1 KU FEl—31~31 m/s
(W3 1),

R1HAUWRNELRESH

Tab.1 Parameters of wind lidar system

Parameters Value
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Fig.7 Schematic diagram of measurement experiment
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Fig.8 Target echo signal range-gate division. (a) Fixed range-gate dividing the turntable echo signal; (b) Adaptive range-gate dividing the turntable echo

signal; (c) Fixed range-gate dividing the building echo signal; (d) Adaptive range-gate dividing the building echo signal
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