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Dispersion correction in large—length range finding of frequency
modulation continuous wave ( FMCW) based on phase compensation

SHI Chun-Zhao'  ZHANG Fu-Min'~  PAN Hao' QU Xing-Hua'  HE Ming-~Zhao’
(1. State Key Laboratory of Precision Measuring Technology and Instruments Tianjin University Tianjin 300072 China;
2. Institute of Length Measurement Science and Precision Mechanical Measurement Technology

National Institute of Metrology Beijing 100029  China)

Abstract: In this paper based on the principle of range finding of FMCW  the range finding system of
the double light path FMCW was constructed and improved and the optical fiber delay line was added
in the measuring optical path to expand the measuring distance to 65 m. The influence of dispersion in
equal optical frequency resampling was also researched and the resampling model with dispersion and
optical fiber delay line was deduced in this paper. Therefore the dispersion correction method that used
frequency amplitude to adjust the phase compensation coefficient in largedength range finding of FMCW
was proposed. The experiments show that the optical fiber delay line is added within the range of 45 ~65
m and the dispersion is corrected effectively. After dispersion correction the maximum error between the
range fining at 65. 165 m and the measuring value of interferometer is less than 500 pm. The standard er—
ror is 246 pm and the frequency spectrum resolution reaches 123 pm quite close to the theoretical reso—
lution. These results provide feasible reference for the largedength range finding of FMCW.
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Fig.2 Schematic diagram of optical fiber dispersion
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Fig.3 Photo of the experimental setup
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Fig.4 Frequency spectrogram of resampling signal
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Fig. 5 Frequency spectrogram of different compen—
sation value
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Fig.6 Relationship between amplitude of center fre—
quency and compensation factor
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Fig.7  Frequency spectrogram under the best com—
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