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Abstract Noise reduction method of lidar atmospheric backscattering signal based on empirical mode decomposition
(EMD) is developed by Cross-Validation. Considering characteristics of lidar return signal noise and defects of
traditional de-noising algorithm, Cross-Validation is applied to identify signal layers and noise layers automatically,
and then separate signal and noise by EMD reconstruction. With experiments, the method can select the signal in the
instrinsic mode function adaptively, not only removes the random error, but also maintains the effective
characteristics of the signal, reduces the loss of signal, and then improve the accuracy in the next phase of data

processing.
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Table 1  C.Eq, and Rsxg oupu corresponds to different values of £ (Bump)
k 1 2 3 4 5 6 7
Signal layer IMF2-r8 IMF3-r8 IMF4-r8 IMF5-r8 IMF6-r8 IMFE7-r8 IMF8-r8
C 3. 18765 2. 84985 2.81398 2. 86597 3.20576 3.96403 4.16592
E... 0.42435 0.22511 0.20965 0.44254 0. 647 1.6535 1.9823
Rsxr_output 20. 323 26.663 27.374 19.903 16. 105 6.723 4.909
2 RE ke HX A C  Eoe 1 Rsur_oupu (Block)
Table 2 C.E... and Rsxg oupu corresponds to different values of &£ (Block)
k 1 2 3 4 5 6 7
Signal layer IMF2-r8 IMF3-r8 IMF4-r8 IMF5-r8 IMF6-r8 IMF7-r8 IMF8-r8
C 12.01328 10. 50173 9.78002 9.533141 9.87233 10. 22421 10. 5472
E... 1.4388 0.75711 0. 55604 0.40981 0.93486 1.3771 1. 78778
Rsxr_oupun 18. 134 24.554 27.641 30. 692 22.445 18.572 15.471
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