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Reconstruction of Parameters of Fiber Gratings from Time-Delay
Characteristics Using the Genetic Algorithm
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(School of Opto-Electronic Information, University of Electronics Science and
Technology of China, Chengdu, Sichuan 610054, China)

Abstract A new method of parameter reconstruction for fiber gratings from desired time-delay characteristics is
presented by genetic algorithm (GA) in conjunction with the transfer matrix method in this paper. The objective
function in this method is time-delay of fiber gratings, and the individuals of population are the parameters of fiber
gratings, including the grating length, refractive index modulation, grating period and grating chirp. The optimal
solution is obtained through many generations calculation. The real-coded genetic algorithm is used for parameter
reconstruction of uniform, chirped and apodized fiber gratings. Numerical simulating results show that the method is
very effective for parameter reconstruction of fiber gratings according to desired time-delay characteristics. An
apodized chirped fiber grating is reconstructed from an ideally linear time-delay characteristics whose slope is
100 ps/nm, maximum time-delay is 300 ps and center wavelength is 1555.2 nm. The method proposed can
effectively obtain the parameters of fiber gratings from time-delay figures, and can be applied in the design of
optically controlled phased-array antennas based on the time-delay characteristics of fiber gratings.
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Fig. 1 Fiber grating transfer matrix model
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Table 1 GA reconstruction result of uniform fiber Bragg grating

Parameter L /mm A /nm An
Real 10 535. 5909 0. 0001
Reconstructed 9. 9989 535.59 0. 000099315

Error 0.011% 1.64X107*% 0.69%
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Table 2 GA reconstruction result of chirped fiber grating

Parameter L /mm A /nm An C /(nm/cm)
Real 10 535.5909 0. 0004 2
Reconstructed 10. 029 535. 57 0. 0004338 2.0232
Error 0.29% 3.9X107° % 8.45% 1.16%
=3 VIRIAB A XMHESBEEEEIENER
Table 3 GA reconstruction result of apodized chirped gratings
Parameter L /mm A /nm An C /(am/cm)
Real 10 535. 5909 0. 0004 2
Reconstructed 9. 9964 535.59 0. 00038074 2.0284
Error 0.036% 1.64X107*% 4,82% 1.42%
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