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Abstract: In this work, a combination of internal and external modulation is used to evaluate the

performance of the laser vibration sensor in the wide frequency domain. Internal modulation is



used to measure the dynamic frequency characteristics of the internal signal demodulator of the
laser vibration sensor. The external modulation is used to evaluate the overall performance of the
laser vibration sensor. The internal modulation optimizes the local signal-to-noise ratio and
suppresses local noise through a nonlinear FM function, which achieves wide frequency domain,
high accuracy, and fast sweep measurement. By measuring the frequency characteristics in the
range of 1 to 10 kHz in the demodulated part of the vibrometer signal, a relative error within 2% is
achieved. Thus the method can meet the demand of engineering applications. The external
modulation invents a dynamic frequency characteristic calibration method based on a nonlinear
sweep. We design the structural deformation of the piezoelectric beam under a specific electric
field to establish the equivalent operating environment of the laser vibration sensor.. The
simulation results show that the relative error between the excitation signal and the output of the
simulated piezoelectric beam at any frequency is less than 1%. Therefore, it is able to calibrate the
dynamic performance of laser vibrometry sensors in a wide frequency domain. Our work aims to
propose a new laser vibration sensor evaluation system combined of partial evaluation and overall
evaluation, with a wide frequency domain and high repeatability, which improves our non-contact

vibration measurement capability.
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