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Study on velocity information acquisition of the interferometer
based on equivalent clock method
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Abstract: To improve the performance of Fourier transform spectrometer,a high-precision velocity infor-
mation acquisition scheme based on equivalent clock method is designed. The laser signal forms an inter-
ference signal through the interferometer, which is amplified, filtered and shaped into a pulse signal rec-
ognized by the digital circuit. Based on the mathematical principle of velocity information acquisition, the
error of obtaining velocity information based on T method is analyzed,and the velocity information acqui-
sition method based on equivalent clock method is proposed. After reading the pulse signal, field pro-
grammable gate array (FPGA) calculates the optical path difference velocity value according to the e-
quivalent clock method. Simulation analysis and experimental results show that when the frequency of
He-Ne laser interference signal is 9 kHz, the measurement error of velocity feedback based on equivalent
clock method is only 0. 01 % ,and high precision optical path difference velocity information acquisition is
realized. This is of great significance to improve the control accuracy of the interferometer system and the
signal-to-noise ratio of the spectrum.
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Fig. 1 Flow chart of photoelectric signal

detection and processing circuit
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Fig.3 The second-order Butterworth low-pass filter

Amplitude frequency characteristic
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of the second-order Butterworth low-pass filter
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Fig. 5 Phase-frequency characteristic curve of the second-

order Butterworth low-pass filter
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