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Abstract We discuss the methods to apply pulse integration in coherent lidar, and simulate the course of signal

processing by Simulink softplat. According to the result of the simulation, under certain parameters set, signal-noise

ratio (SNR) can achieve 22 dB at least, when the coherent integrated time is more than 0.028 s. If we process a

shot-time coherent integration within 0.007 s at first, then process non-coherent integration, SNR can achieve 18 dB

at least, when the total integrated time is more than 0.020 s.
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Fig.1 Systematic model of the Simulink simulation
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Fig. 2 Theoretic curve and fitting curve showing the

relationship between SNR gain and numbers of FFT
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Fig. 3 Waveform in time domain before coherent integration
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Fig. 4 Output spectrum in different coherent integrated lengths. (a) 512 dots'CI, (b) 8192 dots'CI
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Fig. 5 Output spectrum only after coherent integration

in 256 dots
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gain and number of frames in noncoherent integration
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Fig. 7 Output spectrum of different frames in noncoherent integration after 256 dots’ coherent integration.
g p p g g

(a) 2 frames, (b) 8 frames

5 e

I8 1 X S R R AR 0 WS 6 koo
AR 500 Hz, k988 500 ns WI{5 5, 25 #) di
S50 Mz 1155 2 S 40 F BB 15
HEFETE 0. 028 s DL I, 5 Me b 3% 25 v 3k 22 dB DL
b X TFIEA TR YA T AR R 0,007 s, &
B 5 5 L E BRI 7E 0. 020 s L F I {5 e L 4 25 AT
K18 dB L b, 5 RENTEXNFHTEOLEHE L
HRATAT .

2 £ x #

1 Xia Haiyun, Sun Dongsong., Zhong Zhiqing et al.. Design of
verifying attachment for calibration of wind lidar[J]. Chinese J.
Lasers, 2006, 33(10): 1412~1416
B2 INARRS B IR AL R TN RGEOE IR 1 £ R o
{X[T]. P Bk, 2006, 33(10): 1412~1416

2 Liu Jiqiao, Bu Lingbing, Zhou Jun et al.. Optical frequency
discriminator of a mobile direct-detection Doppler wind lidar[J].
Chinese J. Lasers, 2006, 33(10): 1339~1344
XVARAT . DA SE LR SE. BB HeR I £ B XUOE i
Jesp MR AR Bk, 2006, 33(10): 1339~1344

3

s

ol

-

[oe]

Modeling and
measuring the pulse laser scattering echo power {rom whole dimension
target[ J|. Chinese J. Lasers, 2006, 33(11): 1557~1561
FRZE, R BENUR S A RST B ARG K S 1) HUS
Iy B L)), F Bk, 2006, 33(11): 1557~1561

Ma Yong, Liang Kun, Lin Hong e al.. Model of atmosphere

Wang Mingjun, Wu Zhensen, Li Yingle e al..

detection in based on Brillouin scattering[J]. Acta Optica Sinica
2007, 27(6): 963~966

kG MM 2 AR T RO E SR I R AR
MAERILT]. k5 54k, 2007, 27(6): 963~966

Zhou Yu, Zhang Linrang, Tian Hui. Simulation of radar system
based on Matlab/Simulink [ J]. Computer Simulation, 2004,
21(11) . 235~238

JH g sk AR O . 3T Matlab/Simulink ()75 35 R G5 H
[J]. 3+ 5EAuy £, 2004, 21(11); 235~238

Hu Haimang, Yang Wanghai. Modeling and simulation of a
pulse-Doppler radar system based on Simulink[J]. J. Systems
Engineering and Electronics, 2005, 27(10): 1692~1693
WG W 7 . 3T Simulink A9 Bk b £ )8R 5 R G @ S5 05
H[J]. 2% 158 FHAK, 2005, 27(10): 1692~1693

Xia Guifen, Zhao Baojun. Detection of air target based on multi-
fractal analysis in a laser radar[J]. Chin. Opt. Lett., 2007,
5(1): 51~53

Li Ying, Zhu Boli, Zhang Wei. Modeling and Simulation Basis of
Simulink Dynamic System[ M]. Xi'an: Xidian University Press,
2004, 1~128

25 G ML K B, Simulink 3 A R GBS 45 A A
(M. P94 P42 TR R 2 AL, 2004, 1~128



