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Application of empirical mode decom position n‘atnospheric echo
processng of lidar

TAO Xiao-hong, HU Yi-hua, LEIW u-hui, CA'l X iao-chun
(Key Labaratory of Electonic Restriction Technology of Anhui, Electronic Engineering Institute, Hefei 230037, China)

Abstract: In order © improve the efficiency of amosphericssignal processing of lidar, the theory of empirical mode
decomposition was analyzed and the app lication of empiricakmode decomposition in real-tme processing of amogheric echo
signal was studied The reconstruction signal after empirical:made decomposition processing is close © the signal after 100
singnals average and their correlation coefficient is 0. 99'and the processing time can be decreased © 1% ,which may meet the
requisition of real-tme processing and can restrain the interference of some thin cloud This result will give help © real-time
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processing of lidar echo.
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Table 1 Parameters of lidar system

parameter value parameter value
pulse power 50mJ wavelength 532mm
pulse duration 100ns diameter of telescope 200mm

field of view 0. 5Smrad optic efficiency 03
quantum efficiency 0. 4 bandwidth of filter 1 5m
background gpectrum 0. 14w /

APD dark count  500/s .
radiance (m? - sr-mm)
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Fig. 1 Simulated single pulse signal of lidar echo
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Fig.2  Simulated single pulse signal of lidar echo at 5km ~6km
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Fig 3 BMD processing of lidar echo
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Fig. 4 Results of 100 signals and EMD processing
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Fig.5 Error between original signal and results
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Fig. 6 Linear regression of IMF construction
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Fig 7 Linear regression of single pulse signal
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Fig 8 Echo signal with cloud
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Fig 9 Processing result of echo signal with cloud
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