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Ranging Technology for Frequency Modulated Continuous Wave Laser

Based on Phase Difference Frequency Measurement
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Abstract In view of the problems that the sampling nonlinearity and the low accuracy of the Fourier transform, a
frequency estimation based on phase difference method to measure the distance of the target point is used based on
the ranging system of frequency modulated continuous wave, which is based on the equispaced-phase resampling.
The principle is analyzed and deduced. The stability of distance measurement and the error of distance measurement
are analyzed based on the system. The research results show that the residual error of the measured distance with
phase difference {requency measurement and the theoretical distance is not more than 100 pm and the stability of the
single point range is between 50-95 pm in the range of 8.3-9.3 m. Compared with the fast Fourier transform, phase
difference frequency measurement has better accuracy and stability in ranging.
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Fig. 1 (a) Curves of modulated frequency versus time; (b) a serious broadened spectrum signal
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Table 1
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measurement algorithm and FFT at different positions
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Table 2 Measured distances at different positions

Interferometer Decimal part value

display value /mm (mean absolute value)

Resampling phase difference

ranging value /mm

Fourier transform

ranging value /mm

0.0001 0.208303 8342.943 8342.577
100.0691 0.179204 8443.000 8442.478
200.0330 0.273615 8542.931 8542.672
300.0244 0.266152 8643.008 8642.534
400.0045 0.221166 8742.940 8742.404
499.9771 0.195801 8842.856 8842.521
599.9241 0.207518 8942.923 8942.303
699.9296 0.155557 9043.002 9042.451
799.9435 0.141623 9142.928 9142.587
899.9652 0.199511 9243.023 9242.753
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(b) measuring range residual error with two methods
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