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FBG aliasing spectrum demodulation method
based on Q-learning hyper—heuristic algorithm
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Abstract: To address the reflection spectrum aliasing problem in fiber Bragg grating (FBG) multiplexing systems, a Q-learning
hyper-heuristic differential evolution (QHDE) algorithm is proposed in this paper. Based on the differential evolution (DE)
framework, the algorithm constructs an operator library containing four heterogeneous mutation strategies, and introduces the
Q-learning mechanism to achieve the adaptive selection of mutation strategies. By evaluating the performance of the strategy in
real time, computational resource scheduling is dynamically optimized. The demodulation results show that the QHDE algo-
rithm achieves picometer-level accuracy for wavelength demodulation of FBG aliasing spectrum in the test range, and its de-
modulation performance is significantly better than the DE algorithm with single mutation strategy, exhibiting excellent robust-
ness and demodulation capability.
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3 dB A 554351 0.3 nm F10.5 nm, 1 3 94 35625
BAT 3 LA O K AT BE 19 TR B A -

55 PARAT EDOGIEAS ], 5200 5015 32 B4 g e 75
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I PR R HR R 8 K 55 AN 1, (A5 T AR AL B AL 1Y
DI B R G LIETRZ MR —E RGN 2 . R
QHDE 532 % S0 O 335 47 A 9 J5 9 235 S n e 8 B
Ro ATLLE Y, BRGS0 A 0
AREG G AETEIE A (55 e S AR R 5E) A7
TE— 7 22 5 BB ARG 35—, % FBG XTI Y
SV A7 RE S BE B U3, UERH QHDE BvE A R
U0 TR TV 7 o

4 HERIE

ARSCHR T —Fh QHDE & ¥: 1l T FBG IR & 6%
A . ZBEIERA T Q2#2] BB DL SR ML 5 225y
HEAL SR (14 42 Jy 4 R RE 7, 38 2 B IR AL i %o i 4 )
TR RER RSB T ORI FBG IR B 6T 14 J oK
Y . AN, QHDE 3k (IS J2 5 T S Hr 45 2%
AR SR I S AR A BB A8 R TE S B AN W) T
TR o AT A R i e 52 bR TR iR & ik 1 22
Sk DR AR AL T = R BT R AR
Ay b B B2 2% e 2 A Ak T TR T 1 L
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