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A Highly Accurate Curvature Sensor Based on a Rough Side-Polished
Single-Mode Fiber

Yang Yang, Zhu Xiaotong, Yan Liangjun, Cheney Xuze, Song Zhangqi”
College of Innovation and Entrepreneurship, Southern University of Science and Technology,
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Abstract In this study, a fiber curvature sensor was proposed based on a rough side-polished single-mode fiber with
a sensitizing technology. In addition, the transmittance of sensitive area in case of the fiber curvature sensor was
accurately measured using the pulse self-reference demodulation technique. The experimental results obtained based
on the cantilever beam denote the linear response coefficient of the sensor sensitive area is 0.593 and that the noise
amplitude in the measurement system is 5. 9 X 107°. The curvature resolution of the system can become
9.95X 10" m ' when the cantilever beam displacement is converted to curvature. Furthermore, the curvature

sensor has a simple structure and a wide response bandwidth and can be used in a time-division multiplexing system.
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Fig. 1 Schematic diagram of the intensity-sensitized

fiber curvature sensor
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Fig. 2 Transmissivity simulation results of bending optical fiber versus curvature. (a) With different polished depths;

(b) with different polished zone lengths
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Fig. 3 Schematic diagram of structure and micrograph of sensitive area for curvature sensor based on rough side-polished

single mode fiber. (a) Schematic diagram of structure, in which the inset shows the scattering of the polished area

when red light is injected; (b) micrograph of sensitive area
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Fig. 4 Schematic diagram of pulse self-referenced demodulation system
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Fig. 6 Sensor response curve
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Fig. 7 Background noise of the demodulation system
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