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Dual-Fiber Fabry-Perot Displacement Sensor Based on Ratio
Method Fringe Counting Demodulation

Shu Zhuo Tong Bin Xu Chunhui Chen Fengxiang Li Min
(Department of Physics, Wuhan University of Technology, Wuhan , Hubei 430070, China)

Abstract Conventional fringe counting method has difficulty in direction judgment, especially at the peak or valley
of cosine signal. In order to overcome this problem, we present a double Fabry-Perot (F-P) interferometer using a
ratio fringe counting approach. Since the value of tangent signal jumps at which phase is an integer multiple of =/2,
we use two orthogonal cosine interference signal ratio to get the tangent signal. Meantime., by counting the number
of pulse, we can not only measure the phase difference but also judge the direction change. This approach has no
strict requirement for initial phase difference of two optic paths. It's very feasible for manufacturing, and
experimental results demonstrate the linearly dependent coefficient up to 0.9999, a good linearity to 0.306% and a
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displacement resolution to =3 pm within a dynamic range from 0 to 1mm of the sensor system.
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Fig. 1 Structure of the sensor unit
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Fig. 3 Experimental system
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