¥ 43% 1o
2016 4 10 A

ol B
CHINESE JOURNAL OF LASERS

JE oy MR AR AT IR LT R 7
JELr e ek 14 1% & 55
i

g% FER

g 5RO TREBFFE AL, LI B 210093

KA

7 JH 43 20000 5t 0 0 W R IR S L TR A OB ZF A R A A (FBGO s L IR R e ik it . EfEgmnt 8 M
FCEF FMHE 8% FR G0 P X OGN 4 07 B EAT 40 A 9K I e 4 3 S 0 A 0 AR T B ) R R 0 8 3 S Y L Y
BRI e L3R A7 o 45 R R T 2R 0 A0 kB 5 [ R PR 30V 90 9 S T PR A U K A O BB B E — T
HR i I TR I P DA S R IR T AR G T R A R TSR B R R R ST R R,
A% F G TENR B AL BN 35 T 0.9913 Ay AR IR L MEE IR 257 1.36 CLLIA.
hESES  TN253

LRt s SCLF et s A 5w U B s > R
XERFRIREG A
doi: 10.3788/CJL201643.1010003

Abstract

Large Capacity and Fast FBG Sensing System Based on
Cao Pinqi

Marshalling Measurement and Edge Filter

Xu Guoliang
Institute of Optical Communication Engineering, Nanjing University, Nanjing, Jiangsu 210093, China

OCIS codes

A fast fiber Bragg grating (FBG) sensing system with large capacity based on marshalling measurement
distance is extended. Meantime, by using edge filtering method, fast wavelength demodulation is achieved, and the
wavelength signals of all gratings in one grating group is measured once, which can reduce measurement time and

1

and edge filter is designed. Sensing gratings in traditional time division multiplexing systems are grouped according

—

to their positions on the fiber, and these grating groups are then successively measured. The limit of detector’s

dynamic range in single measurement is avoided, the reutilization of sensing gratings is realized, and the measuring
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improve the scanning frequency of the system effectively. The result shows that a demodulation linearity of 0.9913
is realized in the temperature sensing test of the system and the error is less than 1.36 °C.
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Fig. 1 Diagram of edge filtering method
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Fig. 2 Block diagram of the sensing system
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Fig. 3 Control signal timing and signal curve stitching schematic in marshalling measurement
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Fig. 4 Composition of sensing fiber grating groups
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Fig. 6 Test results of marshalling measurement. (a) Low input intensity; (b) middle input intensity; (c¢) high input intensity
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Table 1 Rgy of signals reflected by grating groups
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Fig. 8 Voltage-temperature linear fitting curve of one grating
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