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Abstract: To accurately capture the amplitude and direction of dynamic structural displacement varia-

tions, a high-sensitivity fiber Bragg grating (FBG) displacement sensor based on a boss - groove structure
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is proposed to enhance the strain response of a uniform-strength beam. The sensor provides bidirectional
displacement sensing capability. Its measurement principle, structural design, temperature compensation
method, and prototype performance evaluation were systematically investigated. Experimental results
show that, over a measurement range of =60 mm, the sensor achieves a sensitivity of 63. 446 pm/mm
and a comprehensive measurement accuracy of 0. 145 9 mm, while exhibiting favorable stability, repeat-
ability, hysteresis performance, temperature adaptability, and creep resistance. Field application results
further indicate that three deployed sensors operated stably and effectively captured structural deformation
information for support segments in a subway tunnel in a certain city. The proposed sensor is therefore
suitable for precise bidirectional displacement monitoring in civil and mechanical engineering applications.

Key words: fiber Bragg grating (FBG) ; displacement sensor; sensitized equal strength beam; bidirec-

tional measurement; high-sensitivity
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Fig. 1 Structure of FBG-based SESM
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Fig. 2 Structure of FBG displacement sensor
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