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Target echo denoising algorithm of airborne platform multi

pulse laser rangefinder under low SNR
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Abstract: For long-distance aircraft targets, airborne multi pulse laser rangefinders usually adopt digital
processing system. The factors that affect the ranging accuracy include the range resolution of emitting laser pulse
width, the waveform broadening caused by atmospheric propagation and target reflection characteristics, the
nonlinear phase frequency characteristics of echo signal receiving and processing channel, etc. Digital sampling
rate, echo signal denoising and target waveform peak point position estimation usually cause large target range
positioning error. In this paper, an echo denoising method based on Empirical Mode Decomposition(EMD) and
reconstruction was proposed. Firstly, the echo waveform of pulse laser target was modeled, and then the
performance of existing digital echo denoising algorithms and its influence on positioning accuracy were
analyzed. The experimental results show that the proposed method can accurately extract the target peak point
position and improve the target positioning accuracy of laser rangefinder.
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target positioning accuracy
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Fig.5 Results of the echo signal denoised at SNR=—15 dB by various
denoising methods. (a) Emitting signal; (b) Echo signal; (c) Result
of the echo signal denoised by SF algorithm; (d) Result of the
echo signal denoised by WRD algorithm; (¢) Result of the echo
signal denoised by EMD algorithm
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—10 dB I, 3¢ EMDD 53 % 19 H AR & Al 1w 7% &
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Tab.1 The least SNR detected by various denoising

algorithms
Algorithms ~ SF(M=10)  SF(M=15) WRD  EMDD
SNR/dB —-10 —12 -15 -17

®2 ARESLEBEZNEESMEMITRE
Tab.2 The estimation error of the peak point position

by different signal processing algorithms

Algorithms SF(M=10) SF(M=15) WRD EMDD
SNR=-10 dB 15 9 5 2
SNR=-12 dB X 11 5 3
SNR=-15 dB X X 6 3

6 DKoM B LM B RSN A

Fig.6 Performance evaluation of pulse laser rangefinder based on

extinction ratio method in outfield
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S JICHE B I R, P 46 T 3 A o B )
Bro IESSEER G, 2 s g A%, 1 2R AR R
SEAS BN W P BE, IR e . o R
WFFE B BEES 2051 M - 431.027 m (5 54, 623.049 m
(65H), 863.040 m (7 5 #). 1 175.0611 m (8 F L),
I B B S0 BE B 4 ) ks 430.502 m. 622.524 m,
862.515m il 1 174.535 m.,

SO X HLECE 5 22 Bk o6 I B AR 11 45
T BB AL RN, B T T EMD S i H A Y [
ik, AR A (R I UG 5 H AR W fEL AT 0
PRAFARIE, W] T 5w AR AR e ARG . 2 HL5E
BuEW, R HT EMD [EI 5, SO H AR fre/ N Al Rl £ 14
PR 217 dB, I (L A5 A 5 (0005 B2 ) A0 T 05
ST O R /N R MR R o A S PR AT A A B2 2 Bk
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