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Reconstruction of Vibration Signal from Laser Diode
Abstract

Self-Mixing Interference Signal

Hu Xianfeng
(College of Physical Science and Technology . Sichuan University, Chengdu , Sichuan 610064, China)

Reconstruction of vibration signal is one of the key technologies for laser diode (LD) self-mixing

Key words

interference used in measurement of vibration. The vibration signal is retrieved by a frequency-voltage transform
changing the pole of charging voltage of the capacitor with phase of the vibration. Output signal amplitude of the

transform

from self-mixing interference signal. The transform is realized by switched capacitor through charge transfer. There
transform is proportional to vibration amplitude. The vibration waveform rebuilt by the transform is coincident with

are two simulative switches in the transform: one driven by self-mixing interference signal making frequency of the
switch equal to frequency of self-mixing interference signal, the other driven by stimulating signal of the vibration

5l

.

that of stimulating signal. The frequency-voltage transform can be use to rebuild signal of arbitrary vibration if period
and phase of arbitrary vibration can be extracted from self-mixing interference signal.

optical measurement; laser diode; self-mixing interference; signal reconstruction; frequency-voltage
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Fig. 1 Frequency-voltage converter
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Fig. 2 Output signal waveforms of the frequency-voltage converter before and after phase reverse
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Fig. 3 Self-mixing interference signal with external cavity

resonant with the stimulating signal
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Fig. 4 Retrieved vibrating signal and the stimulating

signal of external cavity vibration
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Fig. 5 Output signal of frequency-voltage converter
proportional to the stimulating signal of external
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Fig. 6 Self-mixing interference signal with frequency of stimulating signal equal to one-third of resonant frequency

of external cavity
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Fig. 7 Resonant curve of vibrating speed of external cavity
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