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Micro-vibration laser Doppler signal processing
based on Hilbert transform
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Abstract; To measure the micro-vibration parameters of a solid target, the laser Doppler signal model of mi-
crovibration for the solid target was established. First, the laser Doppler vibration instantaneous samples were
converted into signal spectral samples based on Hilbert transform. Then, the mean value of the instantaneous
frequency per vibration period was determined by spectral method, the value of vibration frequency was ob-
tained by the quadrature procession of the difference sample sequences, and the amplitude was estimated ac-
cording to the relation between frequency deviation and amplitude of vibration signal. Finally, experimental re-
sults were verified according to the Hilbert measuring method and the error source was analyzed. Experimental
results indicate that the vibration amplitude of the target is about 1. 85 x 10 ™* m, and the rotation frequency is
about 170 Hz. It is feasible to obtain the motion parameters by using Hilbert transform to measure target micro-
vibration.
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