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Fig. 1 An optical pulse propagates along optical fiber that

produces Rayleigh scattering light for interference signals

2 @-OTDR W R E

HRTX; @-OTDR AYBFFE 2R F A LUR JLAS Ty i eI E AR 1
WS s e R B BB s R B RIS s RGECIEEAR IS ; 15
SRR I R ) RGN 2 iR, R R R A X



71 R 24 22 M HRBIERD ,2017,9(2) :130-136

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2017,9(2) :130-136

JLANTT RIS E R AR .

fm,m, »

Masen =
2 O-OTDR RYHER EB A4 TR AL SRS

Fig. 2 Schematic diagram of a typical all-fiber @-OTDR

system including coherent light source,sensing fiber and detectors

2.1 EERARHHAR
FH ARG et 3k s 45 31 (OTDR) , @-OTDR
B KA TR 2R FH T AR 6, 33k 3 X 6 R A £k
Vi SRR FRE DL R TR E SR T 2R T
il 7 £ 5 AR RIS T i DR A 7 6 TR, AT
Xt RGEEIRM T R BB ST, L an ik ek iE Q 1)
YAG BOERS khf PUAEOGES SRS SR (CW)
2 SIRBOERS Er GLRsOG R

e SEBLR BE  A% t, ( et 2 e D ik 4 51
A—E TR R AW | R I A T 53R A 38 2 B B 55
AT TR R E R VLR B 1 T K )
R LR TE RO AR F LA H 2R @-OTDR 1%
ARG maAEEE BT AR T ERG
FHLK (MOPA) H AR SR SO, S T HE
S b R bk v B o S0 A <7 T 9 A SO B RS
(IR 1.1 kW O kb ook B &
5T (ASE) TIRAF e K EALT 10%.

X F OGRS 2 58 1 4 DL B A I T S %

131

1. 158 = VL UR B R FH I 28 R R Wi sk ok 75 33
AL TE " INE KR KB K2 Okusaga 251
R 5 [ ol 2 592 36 3 00 JLAF RO I 5 JBCRE , 0 T4 o
T R EBCRT O AR 2 T R4 pIL R A H 4 58 130
Hz (1) BRI 25 26 i O AR AR AIL.

W H ATAIPT TS5 ROk, IR AE @-OTDR
AL R sE ot Es , I8 42 530 @-0TDR 1Y T
RORIRAL BRI R G 09 R 5 A R4 A OE A3 4
R H R 42 FE D-OTDR 1y i £k Fif 1) 7] 3%
KT K AR AL B T AR AR M L LAAD W BR ) 1 -
OTDR XA I 3l 1) I 5 BE 7 5 G ROt a4 a3 2
BT, A4 d-OTDR e I 2 gl 2 32 3 BR 1. [l
REOLER X L SR W EAN AT T — RIS
BO HE S5, 55 UE H X d-OTDR &R 4t 1 52 1. 2014
4 Zhong 5 XL AL IR S B R Gk RE Y 5E
MaL e 1434, 30 T FR g8 0 G IR e S MR RE SR TH R
BRI = X.2016 4, Ferndndez-Ruiz LIS T
kg ARXS @-OTDR RGERYsZM, Al 3 fizs 4
AT R R IR Dk vh BE A — R A IR
[J .

2.2 EREEARHMHAR

RGP A ISk AR 3 SR H 3 Y BRSO 2T
SRMTEA 2L b e B, 6 U MR 2 (55, it
RORIFAREA NI, MO T2 LS RS AER T3,
DGR Sy T4 R U INMIR S E 5 1A% R B
JE I AE T4, AR A 2 2 figp DA% 8k R U 45
[ .

AL Sk R BRI BE T 2 4 i AR A I R AR

10r 1.0,
0.8} 0.8}
2 06f kb =06
T 04} T 04
L/
0.2} Py 0.2 ~ ik
7 = fikup
0 / L L L 0 i L L L gy,
-150 -100 =50 0 50 100 150 -150 -100 =50 0 50 100 150
t/ns t/ns
101 10
0.8 0.8} :
=06 Z 06} ,
< |
< 04F B < 04
02} / ik 02} | Rk h
0 /s . . . . 0 .
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150

t/ns

t/ns

K3 =MmILME ki &-0TDR RE M

Fig. 3

The pulse shape with triangular and Gaussian profile enabling to suppress fading effect of @-OTDR system
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Abstract Distributed fiber sensors based on phase-sensitive optical time domain reflectometer ( @-OTDR) show

great potential applications in the field of perimeter security intrusion and structural health monitoring. This paper re-

views the principle of @-OTDR for sensing,and the recent development of @-OTDR in aspects of light source , sens-

ing head, detection method , multiplexing technology and signal processing.
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