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Fig. 1. The structure of cascaded CFBGs applying in
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Fig. 2. Cascaded CFBG1 and CFBG2: the structure (a) and spectrum (b) of two CFBGs induced strain;
the structure (c) and spectrum (d) of two strains induced in CFBGL.
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SPECIAL TOPIC — Optical Fiber Sensor

Phase shift chirped fiber Bragg grating based
distributed strain and position sensing”

Pei Li' Wu Liang-Ying Wang Jian-Shuai Li Jing Ning Ti-Gang

(Key Laboratory of All Optical Network and Advanced Telecommunication Network of EMC, Institute of Lightwave Technology,
Beijing Jiaotong University, Beijing 100044, China)

( Received 10 August 2016; revised manuscript received 28 October 2016 )

Abstract

A corresponding peak appears on the transmission spectrum, when the micro-strain is induced in a chirped fiber
Bragg grating (CFBG). The center wavelength of the peak is sensitive to the location and magnitude of the strain,
thus, the CFBG can be used in distributed strain and strain-points precise position sensing. The depth and center
wavelength of the peak are determined by the magnitude and location of the strain. The cascaded CFBGs under
different center wavelengths can realize the distributed strain and strain-point precise positioning. Considering the fact
that the depth and center wavelength of the peak are related to the magnitude and location of strain, a theoretical
model is established with V'-I transmission matrix formalism. Theoretically, cascaded CFGBs can realize accurately the
positioning of micron-scale. Experimentally, two CFBGs are cascaded and a sensitivity of 0.19 pm/pie is obtained. The
proposed precise position sensing can be applied to the fields of advanced manufacturing, precision machining, aerospace,

railway-system, etc.

Keywords: precise position sensing, chirped phase shift fiber Bragg grating, strain
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