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based on Dual-channel Fiber-optic sensor
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Abstract: A dual-channel fiber-optic sensor-based method is proposed to accurately measure seawater temperature and
salinity. A fiber-optic Mach-Zehnder interferometer (MZI) and a microfiber mode interferometer (MMI) are used as the
sensing units in two channels of an optical switch, and thus the measurement of temperature and salinity can be realized by es-
tablishing the relation between the wavelength of spectral interference peak of two sensing units and temperature and salinity.
By studying their sensitivity characteristics and optimizing structural parameters, a high-sensitivity sensor theoretical model is
established, and the acquired highest sensitivity for temperature and salinity sensing are -2.9307 nm/°C and -2.3098 nm/%.,
respectively. Simulation of seawater temperature and salinity measurement process are carried out, and the results show that
at spectral resolutions of 0.1 nm and 0.02 nm, the average temperature measurement deviations are 0.021°C and 0.0151°C,
respectively, and the average salinity deviations are 0.0426%, and 0.039%,. The dual-channel fiber-optic sensor shows high
measurement accuracy, providing a new idea for the measurement of seawater temperature and salinity.
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