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Abstract Remote monitoring for optical fiber grating sensing network making use of existing optical fiber
communication network can not only avoid relaying sensing channel, thereby saving the cost, but also increase the
sensing network flexibility. A new sensing data digitalization system is proposed based on arrayed waveguide grating
(AWG) . Quick digitalization of fiber Bragg grating (FBG) reflecting wavelengths which carry sensing information
can be achieved. The operating principle and the main error source are analyzed. The sensing data framing module as
well as the frame structure is designed. The simulation of a 3 X 3 fiber grating sensor network is carried out with
OptiSystem/Matlab co-simulation approach. The accuracy of 1 C in the range of —50 C ~100 ‘C is realized, which
can satisfy normal temperature monitoring requirement. The simulation results show the feasibility of the scheme.
Key words optical design; optical fiber sensing; sensing data digitalization; sensing data frame; fiber Bragg
grating; arrayed waveguide grating
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Fig. 1 Schematic of sensing data digitalization system
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Fig. 5 Light intensity detection principle

A/mm

5 MHESER 54

T AR R GE Y AT AT L DA PR I B I Sy ) AR B 1] 1 AE OptiSystem AP T —A4> 3X3 4%
RO LA s 6 BT, i SRR, A P B L FEIT 51 (UDBS) & A= & . = i ik o & 26 2% Fi
LED #40LE] 1 o i) 583545 Bk b e IR . A& 2 ALY 7 voo o 4300 0,24 nso o8 T AR4IE FBG S S 33 7 B
] EARES, S EE P L R ISR F 4 ns. PEK SIS 800K — &5 Matlab 4004 F1E 1
Z(NRZ) ik o & A 240 . [ A A% kX 2% vh =31 FBG b < (25 CHP) 4351 1548,1550,1552 nm, 7E
U DA 2 A 8% R ) 0 5 Bl — 50 C ~100 C,FBG WY EER REZ 0 0. 01 nm/ C, B i K 58 1
K LS nm, ERASEEREE.

FBG, FBG,, FBG,

circulator Té
8.8 7,0 FBG, FBG,, FBG,
LED 9 i i i il
22
S50 FBG,, FBG, FBG,,
Gaussian
pulse
generator —|Matlab'—| NRZ I— visualizer

—r —|Matlab'—| NRZ I— visualizer
generator
—l Matlab|—| NRZ visualizer

6 i R A
Fig. 6 Simulation setup of the system
PLHLL K 1550 nm (8 FBG i, H P I Rl il B2 5922 R ¢ 1 775+ 4 15 2% 3l JBE (A X 7 19 904 1 2
B K bR S o 2 I S Bl R AG I 1 0« 3 HLIBGHL B R ALY ]l — 50 € ~100 CLEkg 1 C. b4 151
ANATRE A I S I ATE G A ) 8 A ZHERIAL AT LAFROR 1 . A6 SEBR S UK vh e 51 B, 7T 23R — 28R 5 43
BERY RS 407 LA 17 RIS PP 51 L X RE L F2 80 50 mT LA S 5 ) 3t 73 W 3 A AL RS R

AWG

092202-4



49,092202 MM SYBIZHRE www. opticsjournal. net

# 1 FBG - Kk

Table 1 FBG temperature-wavelength conversion table

T/C A /nm Bit sequence
—50 1549. 25 00000000
—49 1549. 26 00000001
— 30 1549. 45 00010100
0 1549.75 00110010
25 1550. 00 01001011
80 1550. 45 10000010
100 1550. 75 10010110
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Fig. 7 Results of the simulation 1. (a) Signal in frequency domain; (b) signal in time domain; (¢) pulse sequence
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Fig. 8 Results of the simulation 2. (a) Signal in frequency domain; (b) signal in time domain; (¢) pulse sequence
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