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distributed optical fiber sensing signal
ZHANG Yi, XU Fangchen, DAI Lijuan, XI Yang
(West—East Gas Transmission Branch of National Oil and Natural Gas Pipeline Network Group Co., Ltd., Shanghai 200126, China)

[ Abstract] In order to improve the recognition speed and recognition accuracy of the vibration signal of the distributed optical fiber
acoustic sensing system based on the phase sensitive optical time domain reflectometer, a method of pre—recognition of the optical
fiber sensing vibration signal using endpoint detection is proposed. The method first uses wavelet threshold compromise denoising to
denoise the vibration signal, and then detects the collected vibration signal using endpoint detection based on short—time energy and
short—time excess zero rate. If vibration is detected in the vibration signal, the vibration type is further identified using the Resnet18
network ; if there is no vibration signal detected, the vibration signal is judged as noise and no further detection is performed. The
experiment proves that this method can effectively reduce the recognition time of vibration signals by distributed optical fiber acoustic
sensing system, and the recognition accuracy of vibration signals is improved by using Resnet18 network to recognize one —
dimensional vibration signals. Therefore, the recognition time of noise signals is reduced to 3.5 ms, and the average recognition
accuracy of vibration signals reaches 96.3%.
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PR T TR 0 T UL SR o 2

0 5 8 2K XF DAS HH R 3 5 5 HEAT LB RO FE 0 H

ARG AL R G5 ( DAS) B 43 A R
T I B B P T ISR, A R A B
AR IR S 2 U M
LG I HL A ) B R BIR S 15 5 Y B
TE T 75 BB B /0N R ) A e S
THBIRERIF R B IR N5 5 FRRIE S5, XSRS
BOBETRE FBIE 3 Ll B R R 2856 | i SR AR AE
BB A B, Fe A5 H IR IR Y 169 50 58 8 T
BEAR2E ., WM B G LR 2 S B 2 30 . S 5 1)
AL (SVM) | B HL 7R AR AT B S BT R
(XGBOOST) |7 45 | i 55 1 25 9 £4% (1 0F 58 TR A L I

ERFSEMBL, AL S AE T A5 B E S IE S
B, W2 42 [ SR BB IR S5 5 h B E S L,
(LBl 2 28 I 45 1 1 5 8 0 X i , i LA
BTG LS 27 > S R 0 I ) o B o K — s
H IR0 22 W 25 2540 A . 22 RO B 2 R 4517
WM B Mg & Xk
FL G LS > S AR MR B A R AE 28, e
DA H R 2 BT 5T 5 A P e i 28 4 xR B
SR L

P T 28 I 45 6 B 0 5 R 00 2o FR A R R
B, T B B X R B 5 5 P A St U4

EE®IST: K B(1982-) 55, ek TR, 2S5 ) Gt A TR 22 B DeE 0 #RJ5IR (1985-) 35, 2k, TR, RS 07 1) - 3
{5 LR ZW7 JCE U ; SENEE (1984-) , 4, %5, TR, ERHTR 7w @15 TR 20 OLaiiE; 2 $5(1985-) 5, %+,

TR, EEAFSE T W A TR LB LR
s BHEA . 2022-03-06

Y P ENREEL S o+t 5 4 L 5 2 A




180 BOfE

2N A | S T A ¢

12 %

TR R T R B R 5 a2 R Y i A A U
(SE_ZCR_VAD) Jr i X ik a0 5 = i A7 1 iR . 7
R PR SN J&ﬁzﬂéﬂﬁeifiF e SE_
ZCR_VAD X R M 5 #ATiR ], 42k SE_ZCR_
VAD &3 i ﬁﬁqﬂfffﬁfﬁﬁ)ﬁ ?v,ﬁi‘%«{ﬂ EREL
WO AR B PR AR S5 525 A — 4k
Resnet18 #1258 X 28 - | 45 Y vb 47380590 DA 1T 45
RARREIZEH i T sL bR T, R 55
oL SRS N R R SR 1 R e SRR L 2 LS Y
SIRRIHER TR r LA 7 =X RE A AL AR B s ]
Zoat SEEGUE W 32 7 3K W B TR ) B[R] AR 3
T 3.5 ms, XF 4R 2l 15 5 09 7 2 4000 1 1 R 15 #]
96.3% .,

1 HFEIE

1.1 HRXRFERRS

HEF RGO UL ST (9-O0TDR) ' 9 DAS
RGN | R, ZRGHEHBAAL O
#r (DFB-LD) fEA RG M RR IR, otas & Lt
3 7 SR T # E  R K o S T R R R S
IR B SRR B i B OGS K 2% (EDFA)
XK OR, B FBEDEA R 251 AA
KRS (ASE ) , DA I o FH v 308 8 0 74 ( BFP) X
KRG Wk v YR AT 8 BB AR UEBR ASE MR )5,
Jik i i IR LA (0C) it AMBBOLET  IF HAEME
LR IR [ ) B A O G (BRS) . BRS 8 it
OC #f A E| EDFA #AT780K it K5 285 BFP #E47
PRI SRS HOG LRI 2% (PD) K K OG5 55

HUE S, ] DAQ {5 5 RS AL {5 5 AT R4
IFIE AL PSR IEAT AR B
B .
wpn
E?*ﬁﬁ?‘){ 7 _)T‘éi“fﬂnﬁ‘ﬁﬂ‘)[ il Y
WOk s [l ik e

- ] St BapLLr
VSHESTH <—{ DAQ e[%‘%é‘[)ﬂfl (—[ IEN A Hm’lk%%

1 ¢-OTDR Z#3[E
Fig. 1 Structure diagram of ¢—OTDR

1.2 RARGLEN

HTF SE_ZCR_VAD RS RG R EZU EHFS
RAERTH M g R A AU R (5
SRR H ¢-OTDR RGELU, R&EN S AH
i N AT A7t . IR R G S NI 2 s

fri S R AR

ENUIIESR

IR HdR e

,—.
12
e
b
—
EHE
I
Z
i
&
>
f mh

b

PR

Resnet18
Y

B2 ARRGEHNERTEE

Fig. 2 Schematic diagram of the structure of the recognition system
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Tab. 1 Number of vibration data
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Fig. 3 Vibration signals
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Tab. 2 Endpoints detection identification results

PRI I
M 5o 232
PR HE 568

‘1 Resnet18 WZEHEATU0 , BT IEL RS XT 800
LHAEARE S A TR J5 75 B 25 SR L3R 4,
T4 EZBEMRRLER

Tab. 4 Online monitoring and identification results
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Fig. 4 Test set confusion matrix
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Tab. 3 Performance parameters
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