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Optical fiber sensing internet of things system for
underground environmental parameters

WU Ruiyong
( Department of Computer Science and Engineering, Taiyuan University, Taiyuan 030051 ,China)

Abstract: In order to obtain accurate parameters of the downhole environment in a large range and effectively suppress the
noise, an optical fiber sensing internet of things system based on a new fiber Bragg grating( FBG) package was studied. A sensor
module that can test strain and temperature simultaneously was designed. The new FBG package structure was trial-produced. An
optical fiber stress monitoring distribution network conforming to the tunnel structure was built. A method based on cross-
correlation difference calculation was used to eliminate vibration noise. The experiment continuously monitored the stress and
temperature of the underground tunnel. The results show that the FBG at 45° and 60° in the arch can accurately record the stress

and temperature change data. It can be seen that the system has higher stability and better adaptability in large-scale downhole

environmental parameter monitoring.
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Fig. 1 Optical fiber sensing internet of things
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Fig.2 Schematic diagram of optical fiber sensor network layout
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Fig.3 The novel packaging structure of FBG
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Fig.4 Experimental test system
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Fig.5 Data of soil pressure change obtained from FBG inversion

A R 07 B mT AT, 7E 9:00 ~ 10:00 2 [1] J¢
15:00 ~16:00 Z [ #H&BFF R J2 (4 45 i 5 A2 14 i A% A%
& FBG B 93 50y, 43 701 5 30 45 © I 3 A7 B0 ) o
KAE A 949kPa Fl1 863kPa ,60° i 5 3 B N J) fie K AH
4 757kPa F1 653kPa, P4~ FBG il sk it £ (1) 22 AL i ]
FARME 22 AR . FRGE AL 22 33155 58 U A28 i
BRI X H A R B0 3 4 Wi 7 R 22 T R o
3.3 BRERNERS R

B FIR AL FBG M8 REE BN RS,
PCHE (3) 2R (4) 20K BLA AH O 32 o T2 158 1L 114
KA B A IR RIS, F-H A Isf ) B B 4 A7 Ui B
B, B JE T P s I E 6 Frn

H S99 504 43 A T LU Y, 78 96h (85U R A it
P, 538 MR S AR /o A oo R T 0 3RS



F45E H3H

SAERE [T IS A B N R G 325

23
o 22 FBG,60°
> N
= OO
s 21
2.
g FBG,45°
8 20

19

0 20 40 60 80 100

time/h

Fig. 6 Data of temperature change after filtering out vibration noise
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