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Affects of sidelobes of FBG on multiplexing demodulation and
suppression methods for sidelobes

CHEN Wei-min, ZHANG Ya-ling, ZHANG Peng, ZHANG Liang

(Key Laboratory of Optoelectronic Technology and System .
Department o f Optoelectronic Engineering ,Chongqging University , Chongqing 400044, China)

Abstract: With the aim to resolve the influence of the performance degeneration of FBG sensors on
multiplexed demodulation, the affects of reflection sidelobes on the demodulation of a series multiple-
xing FBG sensor was analyzed based on the demodulation theory of FBG strain sensors. When the
performance of the FBG sensors was degenerated, it was found that the bandwidth of the reflection
spectrum was broadened, the peak value fell, and the reflection sidelobe was augmented by both theo-
retical deduction and simulation. The effects of reflection sidelobes and the link-connected loss on the
FBG multiplexed demodulation were analyzed in detail, then the floating demodulation threshold and
suppressing reflection sidelobe were presented to resolve the effect and to reduce the error rate of the
multiplexing demodulation. Finally, the theory is validated and the method is demonstrated experi-
mentally. Experimental results show that the error rate of the multiplexing demodulation reduces
from 11.36% to 0, and the accuracy of the measurement result is greatly improved.
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Fig. 1 Demodulation scheme of FBG sensor
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Fig. 2 Reflection wavelength of FBG varies with strain
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(b) Demodulation wavelength distribution
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Fig. 4 Reflection spectra with peak of more distance

12 s 32 B AH 52 14 0L 728 A T 7 A 15 5 i 31—
S AR JEE I B AT ST S 55 R 1 016 R A L A T K
JE B 5 DT 8 45 D A 1) 7 1 Y i 0 {E vl ] 51 41
BT — A EE CInE 5 fFR) . MR TE R %
XoF I 2 I 5 A T B 2 R 92 5 R A ) R
TNV & T2 B &L 5 (b)) JIF 7~ 11 fige 181 M 1 3000 6 06 1 %
K2 T LB R A B 1 B A R

2
2 ]ll"l'rl'__'___‘___ i ' "
é I [ /—\
ERLE Lodal ]
Q
g WA
& 1542 1544 1546 1548 1.55 1.552
Aum
(a) R 4163 #
(a) Reflection spectrum
g o ! Additional wavelgngth
£2 N\
=g 0
2205
§ 2
0153 1544 1546 1548 1355 1552
AJum
(b)) i PR I 43 A7 [

(b) Demodulation wavelength distribution
ISR TP =310

Fig. 5 Spectra of reflection sidelobe overlapped
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