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Two-external-cavity laser self-mixing micro-vibration
measurement based on EMD algorithm
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Abstract : Based on the theory of laser self-mixing, a two-external-cavity laser self-mixing interference signal separa-
tion method is proposed to achieve simultaneous measurement of two-external-cavity micro-vibration. The EMD algo-
rithm is used to separate the two laser self-mixing signals of different frequencies. The correlation coefficient between
the original signal and each IMF component is used as the judgment basis,and the IMF component required for the
high frequency is selected. According to the linear superposition property of the two-external-cavity self-mixing signal
having a linear superposition, the high-frequency signal is subtracted from the original signal to obtain the low-frequen-
cy signal. Then,the spectrum analysis is performed on each of the separated signals,and the amplitude reconstruction
is realized by dominant harmonic order determination algorithm. The results show that both the simulated and experi-
mental signals can be effectively separated.
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Fig. 1 Optical schematic of the laser SMI with the

structure of two-external-cavity feedback
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Fig. 2 Two-external-cavity SMI simulation signal
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Tab. 1 The correlation coefficient between each IMF
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Fig. 3 Simulation comparison chart of single-channel original

self-mixing signal and separated two-external-cavity signal
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Fig. 5 The spectrum of higher frequency SMI signal decomposed by EMD
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Tab. 2 Deviation measurement results of vibration
reconstruction of simulated signals with different

frequencies using EMD algorithm
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