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Time Domain Modeling of Fiber Bragg Gratings Vibration Acceleration
Sensor Based on Amplified Spontaneous Emission Light Source

SHAO Jun"?, LIU Junhua', QIAO Xueguang®, JIA Zhen'an’, GE Peng
(1. School of Electrical Engineering, Xi'an Jiaotong University. Xi'an 710049, China; 2. The Ministry of Education Key
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Abstract: The demodulating technique of amplified spontaneous emission (ASE) is extended to
fiber Bragg gratings vibration acceleration sensor and so this technique for the static demodulation
of temperature or strain can be applied to dynamical demodulation of vibration acceleration. The
measure system of fiber Bragg gratings vibration acceleration sensor based on ASE is constructed.
The dynamical time domain signal of this system is obtained by negative step response of setting
initial displacement. The dynamic parameters by nonlinear direct fitting coincide well with ones
from finite element method. The results demonstrate that the dynamical demodulation project of
ASE is simple, this modeling method of negative step response does not need special excitation e-
quipment, and the method of nonlinear direct fitting for getting the dynamical parameters is more
conveniently than the traditional methods.
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