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Study on the Pressure Sensing Measurement Based on Stokes
Parameters of Fiber Gratings

Ye Zhenxing Su Yang Zhu Yong Peng Hui Zhang Qiye

(Institute of Communication Engineering, PLA University of Science and Technology

Nangjing . Jiangsu 210007, China)

Abstract Polarization properties of gratings become a research hotspot of fiber Bragg grating based sensors. A new
pressure measurement method based on the first normalized Stokes parameter s; is analyzed. The relationship
between s, parameter and linear birefringence is studied and the causal model of s, parameter, linear birefringence
and pressure is given. The effects on s, parameter of incident angles of linearly polarized light are researched. The
results show that the base value and linearity of s, parameter are affected by the incident angles of linearly polarized
light. A real-time pressure measurement system with fiber Bragg gratings and in-line polarimeter is set up. The
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curves of s; parameter with different pressure values are measured and the feasibility of the theory is proved.
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Fig. 3 s, for different incident angles of linearly polarized light
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Fig. 4 Pressure measurement system based on fiber gratings. (a) Diagram; (b) actual picture
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Table 1 Values of s, parameter for different incident angles of linearly polarized light

Pressure /g

Incident angle

Left measurement point (1549. 38 nm)

Right measurement point (1549. 50 nm)

/6 /4 /3 /6 /4 /3

0 0.501 0 —0.502 0.501 0 —0.502
50 0.575 0.073 —0.449 0. 454 —0.075 —0.579
100 0.628 0.126 —0.393 0. 391 —0.128 —0.634
150 0.676 0.168 —0.352 0. 356 —0.172 —0.673
200 0.693 0.209 —0. 308 0.312 —0.213 —0.712
250 0.734 0. 258 —0. 269 0.274 —0. 262 —0.732
300 0.762 0. 306 —0.239 0.242 —0.302 —0.768
350 0.789 0. 354 —0.195 0.193 —0.351 —0.782
400 0.792 0.389 —0.176 0.177 —0.393 —0.791
500 0.793 0.431 —0.119 0.121 —0.426 —0.793
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Fig. 5 s, for different incident angles of linearly polarized light at (a) left and (b) right measurement points
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