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Application of optical carrier suppression modulation technology in the

calibration of frequency shift for Brillouin optical time domain reflectometers
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Abstract: A Brillouin frequency shift parameter calibration method based on optical carrier suppression modulation
technology is proposed to meet the metrological calibration requirements for frequency shift of Brillouin optical time do-
main reflectometer (BOTDR) in distributed fiber sensors. Fiber Brillouin scattering signals were simulated using the fre-
quency doubling signal generated by optical carrier suppression modulation technology, and a mathematical model and
value traceability diagram between the Brillouin frequency shift reference value and the output signal frequency of the
signal generator were provided, to achieve the value traceability of Brillouin frequency shift to the atomic time standard
reference device. By adjusting the frequency of the output signal of the signal generator, the Brillouin frequency shift indi-
cation error at different frequency points within the frequency shift range can be obtained. Experiments were conducted to

obtain calibration results for different frequency shift points within the range of 10.6 to 11.8 GHz, and an uncertainty
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analysis was performed. When the measured Brillouin frequency shift value is 10 998.38 MHz, the expanded uncertainty

is 0.07 MHz (k = 2). This calibration method can meet the metrological traceability requirements for BOTDR frequency

shift in the field of fiber optic sensing applications, providing strong support for promoting the performance improvement

and widespread application of BOTDR.
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signal modulation; frequency doubling technology; uncertainty analysis
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Fig.1  Structure diagram of BOTDR
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Fig.2  Structural block diagram of the device for calibration of

Brillouin frequency shift
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Fig.3 Block diagram of traceability of Brillouin frequency shift
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Fig.4 Spectrum of carrier suppression modulation signal
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Tab.1  Brillouin frequency shift measurement results
#45. MHz
S o Somi A
5300.00 10 600.00 10 599.35 -0.65
5400.00 10 800.00 10 799.00 -1.00
5500.00 11 000.00 10 998.38 -1.62
5 600.00 11 200.00 11 197.48 -2.52
5700.00 11 400.00 11 397.43 -2.57
5 800.00 11 600.00 11 598.68 -1.32
5900.00 11 800.00 11 796.04 -3.96
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5 R A RO E R 5 500 MHz, AE[EIFF 1 h
PEAT LU, 25 R 2 s, SR EE S
R i i R AR B A v O 22 24 0. 00 MHz, BOTDR
WIS s (H bR IR 254 0. 05 MHz.
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Tab.2  Long term stability test results

1 5500.00 10 998.37
2 5 500.00 10 998.31
3 5500.00 10 998.36
4 5500.00 10 998.42
5 5500.00 10 998.35
6 5500.00 10 998.26
7 5500.00 10 998.38
8 5500.00 10 998.41
9 5 500.00 10 998.40
T O 2 0.00 0.05
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