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An Algorithm for Improving the Signal Stability of the Fast Fiber
Optic Fabry-Perot Nonscanning Correlation Demodulation System

LI Jun-shou,ZHU Yong, WANG Ning, LI Jian-ning
(Key Laboratory for Optoelectronic Technology & System ,Chongqing University ,Chongqing 400030 ,China)

Abstract: The demodulation speed has become the key issue limiting the application of fiber optic Fabry-
Perot nonscanning correlation demodulator. A fast fiber-optic Fabry-Perot (F-P) nonscanning correlation
demodulator based on Super Luminescent Diode ( SLD) was proposed, its principle and signal
characteristics were analyzed. To improve the signal stability, envelope detection based on wavelet was
presented. Theoretical calculations show that the error of the result is only 0. 33% with this algorithm,
while the error is 4.33% without it. A experimental prototype was made and tested, when the
demodulation speed is 1. 5 KHz, the demodulation erorr is only 5 nm with this algorithm. The
experimental results indicate that envelope detection based on wavelet can improve the demodulation
stability and accuracy of the fast fiber optic Fabry-Perot nonscanning correlation demodulation system,
providing a stable and efficient algorithm for the fast fiber optic Fabry-Perot nonscanning correlation
demodulation system.
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Table 1  Signal DC component and contrast of 20, 30, 50,
70 nm bandwith source light with 830nm center
wavelength

Bandwidth/nm DC Component Contrast
20 0. 0007 1.207 2
30 0.001 0 1.162 2
50 0.001 6 1.153 6
70 0.002 2 1.148 0
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Table 2 Signal DC component and contrast of 70 nm

bandwith source light with 530,630,730,830 nm
center wavelength

Center Wavelength/nm DC Component Contrast
530 0.002 2 1.130 3
630 0.002 2 1.138 9
730 0.002 2 1.144 5
830 0.002 2 1.148 0
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Fig. 3  Simulation signal of 70 nm bandwith source light

with 530,830 nm center wavelength
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