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Semi-physical simulation platform of filter bandwidth
of modulated lidar on optical carrier

Zhou Bo, Liang Kun, Ma Yong, Li Shaochua, Li Jing
(Department of Electronic and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: It has been proved that backscatter can be significantly reduced under water detection when
laser source was modulated to be of narrower pulse at the emitter and echo was detected by narrow-band
filter at the receiver. In practical applications, filter bandwidth is the key parameter for suppression of
backscatter when modulation frequency has been determined. Based on previous study on seawater
parameters and pulse frequency expanding characteristics, an "ocean modulated lidar" semi-physical
simulation platform was established to study filter bandwidth. It is concluded that target contrast will
firstly increase and then decline slowly with the increase of filter bandwidth. By comparing the
experimental results, a method of filter bandwidth design was presented.
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Fig.1 Block diagram of the modulated lidar
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Fig.2 Structure of the semi-physical platform
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Tab.1 Parameters of the 9 filters

n fu/ MHz Af/MHz
1 40/3 2/3
2 40/3 4/3
3 40/3 8/3
4 80/3 2/3
5 80/3 4/3
6 80/3 8/3
7 40 2/3
8 40 4/3
9 40 8/3
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Fig.3 Hardware of the band-pass filter
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Tab.2 Simulated ATT, under different bandwidths

Af/MHz 100 200 300 400 600 800

ATT,/dB 27.6 27.2 27.2 27.2 27.4 27.5

ATTJ/dB 9.1 6.3 5.9 5.8 5.9 6.0

ATT/dB 18.5 20.9 21.3 21.4 21.5 21.5
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Tab.3 ATT, measured from semi-physical platform

under different bandwidths

Af/MHz 100 200 300 400 600 800

ATT,/dB 23.9 25.1 25.1 24.9 24.8 24.7
ATT/dB 4.2 3.4 3.6 3.7 3.8 3.8

ATT,/dB 19.7 21.7 21.5 21.2 21.0 20.9




934 oGk 1A

% 42 %

PRI AR i /N T BARME S 9 i8R 2 S HbR R %
KE, BWES 2K, % 3 1 AT, 2dli R0
H AR xT L BE (9 52 7 5 1 #E 200 MHz B 3k £ 0 (i,

HRYE B b5 % L 3 TE X — R G R AR b5 , K
ST G AT B4 RS BRSO B A R T b, gk
4 F7R o XF LSS 0 FLECHE R 5L 6 O S
AL, T B 0 FUACHE R AR W R G
FAERAL R, HA — KA SE R, 1
AR DR e A 58, (AR By F S5 H s,
TR U BRI R SRR 22 RO T B L, X
S PR Sk S o SIC 6 v ) M PR AR A, PR S
R U 0 4 T AN B KK, 75 WA R S 3 A Rk ok
7 AR

RAFTYEEHESERHELERAIILL
Tab.4 Comparison of semi-physical platform

and simulation

Af/MHz 100 200 300 400 600 800

ATTen/dB 18.5 20.9 21.3 21.4 21.5 21.5
ATTp/dB 19.7 21.7 21.5 21.2 21.0 20.9
Sub/dB -1.2 -0.8 -0.2 0.2 0.5 0.6
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