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Fig. 1. The wavelength change of fiber bragg grating
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sensor in liquid nitrogen [
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Fig. 2. Typical structural diagram of optic fiber Fabry-
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Perot sensor: (a) Intrinsic; (b) extrinsic.
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Fig. 3. Pressure and temperature dual-parameter sensor

based on mixed Fabry-Perot cavity[22].
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Fig. 4. System structure for low-coherence interferometry demodulation method
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Oy HEZ, E99 °CSZHL T 626.9 pm/°C 1R AL K
REGZA0.03 °C HIHEE /> R 621,

Fiber Gold layer

o = B N

Gold film

Plastic
clad fiber Water UV glue
(a)

X

(b) Capillary tube

Sensing medium

L

B8 a2 B e ik (62)

Fig. 8. Fiber surface plasma sensor 02,

2.6 T EFEIERRERSZAKR

20 2 [ B U R AR A SR AR 2 R b 4
A AR S R ) — P AR A o S i S i
2 T IFAT A RE B o A A 2, B[] 3 BE R A
3 (whispering gallery mode). T B F 250
TCEF T B HAIR A R 11 v A% i 1) 0 T DA Ge 3R B 22
K, R EAEKSY AR A SKE. B
BEVE IR A AE OB IR s 1 3R 1 BT ikt s, 18
P e 2 T B A0 (140 40 o A R A A B TR R 1) A2 4 43
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TR AR HR T DL (] B AR UG rh O R KA R
S, T A I R e RO G, AT LSRR I IR M
R P 737 1 8 BEEN ) 5445 B TSR iR
JE R T O AL OB S R ROl R
S PP S LE P E A R (P R IR
W) B0 B W, 25 i e
T TR 10 ) S AT

U B [a] 5 B PR AR ERLE 2006 4F HH 2% 8RR
KM Fan 25 14 1 il 9 frows, HAH — s
R O B0 AR N RS S E, JE I AT
ARG HEIA TE AT S B ANE RIOR B3 BE T PR, M
T SEB A BN N ) £ - /K VR R B 4T
PR, AT I AL R U IA #1 2.6 nm/RIU. Q
IEE) 4.1 x 105, i Z AL BIRM AR FRIEE] 1.8 x 10°,
B J5 SR T AR I R U TK 16.1 nm/RIU (64,
BRI PRIE 5 x 1076 RIU I 5 R AL K. Gou-
veia 5 051 BF 90 7 AR08 A% SRR B8 1V R S b, R B
EEA AN 1.8 mm. BEJE 80 wm ) PMMA (R H
FENIE R EG) b, 6T e ik R ATk
(0.36 £ 0.01) nm/bar. H4HUE 45 B X 38 B AR T
—EMEARTFBY K, I BORIRE W, nT
HH YO ] 5 B VS R AS AL AR pl T LA T
A AN AR, R B Q {H, 1%
2 KA E 2009 £E 1 Pollinger 25 (061 & Y il 1F H1 ok,
HQMHRIE 3.6 x 108, Kz a3 BE I HRAAL K
AR X IR E AR08 K, JORR AT
TR G5 ), I Tl TR 88 Ml R M Rl 78 (] 355 B R A
FERA%. BRFR A R L AF 2010 4 B OFS S48 =)
Sumetsky 8 7 FHI1E H ML RS BEEAN
370 um, BEE N2 pm, Q {Hik 106.

FEE R 2@ o B A AT HE L, AT LR

Sample fluid

1 T2

Laser

Laser WGM

Detector array

Fiber taper

9 (a) (B AL Rl B IRBL IBOR BE (b) JGHA A
TS R R AR i 5 B i 4R (62)

Fig. 9. (a) Schematic diagram of microtube whispering
gallery mode sensor; (b) the formation of whispering

gallery mode under microtube optical coupling (631,

BEVR T T 5 A R 5] LR 17 U R
Bl R BE mHT B AL R R, T P A R A
TR U R 7 R RS R R R T R ) AR A E
B, FARRE T A R AR A 398 e R (581 ] A E T
T E1 3 BE VIR [F) A2 a5 20T 163 4 A
Xof A B R AR B I B N A R, L
WG I T VEAE B TR AN TR R AR T A5 2,
S MAG T AR 4% AR 2 A B R R 990, B T
TS T AL RS AN, I B A IR AR AT T WAL
P10 A A H B v 7Y (] 35 B 40 IR A A% J % 1700,
HAE 1550 nm BT Q A E] 1.5 x 107, Hr i 4L 8%
RESZIEF82 nm/RIU. $H T ¥ FOEM&E ) S5
TR BT IR, MTTSEI T 2 9K S AR
AR AL B i [T,

(a)

30 A (b)

20 1
10 1

04 e ———

1.46 1.50 1.54 1.58 1.62 1.66
Lambda/pm

K10 (a) i nl 35 BRI IR AL AR R B (b) [l
BRI  (71]
Fig. 10. (a) Schematic diagram of micro bubble whis-

pering gallery mode sensor; (b) characteristic spec-

trum of whispering gallery mode (711,

2.7 MR ERIZAR

AR A — FRAEE IR (oK &) 2
510 BA GBI 0K AL URL (W Fe3 Oy
BURL) B REPE TR, FETC AN TGS A E RO, DR
FURL 1424 T80 A ) bR A2 ) oL AT, AL 2 T1] P A L
HEFORAE 1 BE 0% 15 50 70 BICPE S b A R AR
PEBITHE. A 08 5R I F PN, Wk PR 72
RGO F T R 2R 1 (R SR AR B HE A, 2 T A0
SR GRS R (BRI S R BRI R
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), B AT RORE (AnvE R B8 RO XU S
RN

WhAR B Z MR RGN, HAS 8
] (A AT REAN [5), TAEA 1436 6 5 2R 2 T DA i
TR 32 36 B8 TS0 T 2 DK RTORE R B AE AR K ) Y TRl Y R
TR, BN EOGEFA R AR RN 5T S R A
B AR AT, A RE IR AR AE S 4T Rl 3 A B (7270
(CE NG ' ONIIPSER LTI

W — B OG5 W B il B £ (SMF)
& 3 — R A R T — S BB T - R A Y
(SNS). M LI M EA R T HBLA A SN E
ey, 1EH A2 WOR 2 AN S, Y
SNS &5 # ] ABR A — DN 2T, HEEETW
TE00 55 %2 AN SRS (200, AH L0 A 2 0 2> Bl
Z BRI AR I A R 2 1 AR A 15 AT s B X
SIS EARIK. B 11 BTR R RIE R 5% SNS 4
Ky 55 T U A A 5 5 T R PSR B 7+ PR DG 2T A% TR
P (1701 LER 37 A IO THT, 76 0—220 Oe 3t FHl P
P T 905 pm/mT W% & R BURE, TR I tag
Bt 1 3% 28 Ak B 0.748 dB/mT. 7 A i A% & 5 T,
F£2.5—6.5 A I RLRSRAEE A SEEL T 2.12 dB/A K
AR R BUE, HIEF]T 200 mA RN PR

BI11 Seef ikt 75 70)
Fig. 11. Fiber magnetic fluid sensor [7%> 761,

2.8 RAAFETFEMBEARBREGRAK

M T Z AT R A8 £ K (optical coher-
ence tomography, OCT) ;& A FH AR 5t

PR ILEH AL G 1 — TR 22N UG 5%, e
i ST 2 2R N S A A T v R R R, R IR
ERERR N IR RN OGE AR
AN TR IR B SR 2 777 AL S TR BSOS 5, a0
&, Ae8 e O R AL E BT AR, FF Sk B
KERWZE 853357, BA T R I R N 7 5.

HFAT ETHEAR BB R R RIE TR
A 3805 56 I B 2 R, — FF 4R 2 FH T 190 28 g o Aer
I B 2 2 Py BB AR A A 778 B S R A AT
BRI T E R AEYHSRNGE /1. 1988 4, Fercher
2 1) 3 F 35 58 B A0 AR ARAR T 6 045 7 IR
BRIMKRE, SRBIRER AT 540 19914F, K H
5 [ R 48 FE T K 2% Fujimoto [ HIF 78 /820 150 12 1t
OCT ME-E, 1 R R Dy 1 S 30, 15 4% e R B ik B DA Ko
N HRAR P B S 45 4 AR 1993 4, Fercher %5 5]
H1 Swanson 2 152 43 il OCT Hi A A i 1k A IR
VLI A%, BE S, 1994 4F, Tzzat 25 53] s23l 7%
PRAR AT B RS s 1996 4F OCT H AR AL, O
1 PR G I Hh 5 B AR AR 2 Jia F R P S e 3]
T EEUE A g ik, U BAS0) 2 i A
HRE R G 5%, OCT HAR W5 1018 P B
4 10871 DL i A8 Y A% 5 1) R 1581,

K12 BiEF = 4emg OCT K% (02

Fig. 12. Three-dimensional reconstruction OCT image
of extracted teeth [92],

KAHARR e 38 2k, OCT RGEH M
AT EAHL NG, KA T FE R R GT
KT 9 R OCT R4 B9, S i
P9 S B P RS AR . @ OCT AR X 2 Jik 25
GUESRF AT BT FUIF F T J0 B MURE R I m s
T B RS 2 A I RURK X 38 ) B AR S T
B FEAE Z TR AR DR, 38 R i/ —3Rik
() 2 A0 85t TG B M B AS: I ASE R (00 g 57y I s a2 M
46 R AU OCT R4, I EE T 300 f4&
B R = 24 3 TR TR Y e SR RS A A A
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77 =8, 3Re T AR I =4 OCT i
&, W12 Fr7R. JFRE T %A 12 W B SER A,
BEAT TN TUBAANERISEIG, it — P i F B R
AR B TEAR AT 7T 4T R JE i 101297,

3 pAARTEREAR

AT RCE AR BB AR EE T ORI T 5
FIBE | B 2 B ElCA FE U IO 45 e 2 N, R
TR GRS, MICTE ARl A b 2 3
INERAE B AR RS R 7 R AR 45
P45 S5t iR B, FLAE B AR I 2R A 7] 25 W) 43 A
R ] (8] 28 Ak ) A5 5 2 7= A A R A, 43 A
AT A B AR T SRS Bl AR B9 0 4 R A A%
IR, T B TR AT AR R A R A
(OFDR) A& & HE A L AT 18 S X (8-OTDR)
FRIRREEA LA AR B | a4 hi 8 15 B

3.1 FHBMEh e R

T RPN 53 A A BRI G £ D A Ja
Joft, MEROGLT ERAE— R R A R IRAET), AElS
X EC 2~ BN P AT AT T L. 2

PLENAT AR TAR B LF B AR 5 R A K 3t
SPEI AR, B2 5l EDCBARAL AR . FIE
5 A A AL AR AT R AR B, T8 RS o3 A AR T
F AR IS XS T S B AT AR S XS B AT N
FIWT e AL DRE. ETI R s - A AL R R
G, EALHR B SEE B A TR TGS
255 A ST R JE T R T 1 5 ke A o i A 071,

FEVE H T VRS 5 48X R AL () 07 V5 K R AR R
B 3% #H B} % K Russell M1 Dackin 94 F 1999 4F 42
7T R K Sagnae T R BL R E AL EOR, %
RGAE PN IOGIR, R B 552 S
TopdBe K 10 D 43 ) 38 3k 7 2% O B, A P A ik ST 1Y
Sagnac T-WAL. (H2&R T IRiEF GE A7 T HERR T,
WA o3 S A B i AR 3, B T2 R gL Bt
2F Bl B BOR AR A T R M R R R SR
A IR AR A . 2014 4F, Yuan 25 9] 5t it
ARG #AT 7RG, W 13, FH—ZL AR 413,
FEAE A B v 1 B VA B A e e B, A R iR TIC %
Sagnac T¥WAY, SRS HE T himik =% it
HiZ RS B G250, Tiab il 7 L4 b
ML HETZ RSREAE 70 km 4% BIE I A
733 +25 m [RE LK.

Bl 13 MK Sagnac et RS SLD, FUWGNE; C1, 3 x 3 &8 C2, 3 dB & &4; WDMI1, WDM2,
WDMS3, #4352 H1%%; FRM1, FRM2, ¥ 5 ieks4; PD1, PD2, PD3, PD4, JGH#ZI% (9]

Fig. 13. Dual-wavelength Sagnac optical fiber disturbance sensing system. SLD, white-light source; C1,
3 X 3 coupler; C2, 3 dB coupler; WDM1, WDM2, WDM3, wavelength division multiplexer; FRM1, FRM2,
faraday rotation mirror; PD1, PD2, PD3, PD4, photoelectric detector 991,

TG 7 R T UE 5 A A AL T R T
5 5 AR 8] R SE SRR 5 S I 5 Z IR A R
REMEEAT AL, 2002 4, Kizlik P9 @ k2 H 73T
M Mach-Zehnder (M-Z) - 1 73 41 XA BN € A1 1
AR, B 14, FEZ R R — A 2 B A

N 3P AN D5 TR AR SR OEAE 5, MAE ST N
FAEI, REF G LT P i K PRI A S B ) T
ESRA I REZE, MR N SE 2 T DO B)
475 L. 2009 4F, Liang %5 U7 % RG 45 M HEAT 1 2k
Bt I TREA AR T B, BEE H] T S bR B A
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2010 4F, Xie %5 198 % 2 45 5E fr 5% 25 HEAT 40 M7 4 1
Xt T G5 5 A7 5 T 6 532 SR IR AE B A T v R L
KR, (R 1% RGAFAE T BUAL B R G0 i 7 1
) “ImAR RS R0 “MmdlR i S5 5 32747 1) 8.

Vibration )
P(Z=1x)

Sensing cable

|

g £ L B IR
14 XU - BHERCARENEIR RS  DAQ, B REFR;
IPC, T#4#l; C2, C3, K& HEH; C1, C4, C5, 3 dB A
PD1, PD2, St IR 9]

Fig. 14. Double Mach-Zehnder optical fiber disturbance
sensing system. DAQ, data acquisition card; IPC, indus-
trial personal computer; C2, C3, optical fiber circulator; C1,
C4, C5, 3 dB coupler; PD1, PD2, photoelectric detector [96]

\
Vibration
P(Z=1x)

Sensing cable

___________________ ‘ Intrusion detection

|
‘ Intrusion location

BL15 Al BB A - 5 i K 38 8 5 B 1 O AR B Bl A% R R
41 DAQ, HlERE&EFR; IPC, L#H; C2, C3, 3 dB ##H
2. C1, C4, W23 IE4s; PC1, PC2, MfkiZH|#%; DWDMI,
DWDM2, &5 5 #%; PD1, PD2, Sl #; C-PW,
CC-PW, JIRfH 4RI ik 413 1 i (102

Fig. 15. Asymmetric double Mach-Zehnder optical fiber
disturbance sensing system. DAQ: data acquisition card;
IPC: industrial personal computer; C2, C3, 3 dB coupler;
C1, C4, optical fiber circulator; PD1, PD2, photoelectric
detector; C-PW, CC-PW, Light waves transmit clockwise

and anticlockwise [102].

REER T LB HRENAT 9 i ks BE g A
BT 1 B AT I k52 DIy B 1R 805 7 - 15 A 2RO 2R P
L IR R G M Am RIS S5, RISt 7T
HAHIG ) E AL FE, SEIL T A S A Al K A
PRANE 091001 Hh Ak K 22 B0 AR AS o) 5 A 22
G A, Wt TR 2 M ENAT v i B 2R
Sy, I AR ) B R AL (RBF) #4128 X 26 1] LSBT

SRR RSN AT A e T DO O T 4R M-Z
FEF B AL IR R G S JE FE, FRATTF 7T 7 — Fb
BT AEX B M-Z 95 (1 4R S sh AR & R 4,
Bl 15 o, FIH AR AKOGIE +DWDM 2 & 8
BT ) R M e AR IR PR B R TR T
AEXIHR 2R Ge 0 e b s A ik 1021031 H i i% &R 4t
RERETE 120 km (4L BPE BS TR 2 £100 m [ 5E 17

H A, ana] ik — 5 ek i 41 A1 75 g sz, DA
SE TR K PR P A% BRI B v R 1) S A 2 TR I 1)
T E A A SRR AR B 0 R A T R
RE T ) 2 SR RV, T8 Y B B o0 A A I R AE
FE R 45 A S N Vi O IV B P 2R PR 2
M K JE i A W A S AU B A o Tz N

=hH B
A 5%,

3.2 JeHER SHE RS

BT OGEr s A B A EUR A OFDR. SR T
i B8 [ 1) Eickhoff 5 D04 $ 38 48 F 2 1R
R TR IEBOG SN R G RDGIE, maiDs
PR IR o0 P, 2090 BN 225 T Rl o
F (fiber under test, FUT). H 38 — 16
SRR S, FF S8 ER i 7 i A
B R SBT3, BT S R A
R ROGTR, RIX P R AE 5 R AR T3 a4
T, T A RS S5 BRI 320 PRI 2] Y
ITBE 5 B 2 5 8D 25 1 #R B A
B IRHRA, X6k S S B o 25— I 0 R0 21
FOGE S, MEEEAPIDCLT |4 i s 5 14k
& Bt )m, EWAMOE 2 0T E 7R IT IR 17X
JEIIB S BRI ERBERT T, 2 Tl S S iR
(L, AT LA AR AN 7 1 D0%, — 5 TR %
B G2 E47 73 A 2, RS8N Sl 21 B i 110 457
M I R R RS REAT A B 55— Ty T A i
RE ORI S S FR SE I 2T A% R, R DG Er R
RIS R e B f S S Thae, Sl A sO6ER
fRIK.

FEI GRS BRI T 2 40, 285 1% 45
ARABEAT H A4 B =, G Uttam %5 [106] 1] F e A
S HOR SEIUN H5 AL TR AT OGRS
LEER BRI, H AT T o BRI D A S A
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K16 KA LERIER 3 (deskew filter) #IHIAELIEAR AR SR ALK 80 km, APC 3k B A SRR B &
S AALT 10, 30, 40 km, KA 80 km; HIT-ARZRHEARALREM, 10, 30, 40 km ANREZRM H, HEHELRIEARAI S )5, 4]
TR A RS 5 43 H R LA AL AR G2 75 J iy 187 £ [110)

Fig. 16. Using deskew filter to restrain nonlinear phase noise, the test length is 80 km, the Fresnel reflection point
caused by APC connector located at 10 km, 30 km, 40 km, the end is 80 km. Because of the nonlinear phase, the

signal is undetectable at 10 km, 30 km, 40 km. After the nonlinear phase noise restrain, the signal turns to be

detectable. The resolution of reflection point increases 187 times after the nonlinear phase is restrained |

FE AR 6L (MR S B 25 6] o 2R H e vy, AT BA
R FEK KRR, HERCKES T, ERHER
PREG M A, — R 2R A UKL K
Jig TOS]. 6 35 F 70 AR TR N, )P 6 AT S S5
FEAR SRR B AN G . KK AR A
FRHE B HAR AN H] OFDR ARLE M AR AL, SEH 80 km
A 2 551 3R —55 dB JEVE H R ST I &, 25 18] 4y
HIK 1.6 m 1090 7] i (e BEL o 22 A A8k v B £ 1
HEREA TSN RIEBEEOR, R E oA R
VEARAL, (1525 (8] 23 HE R IA 80 cm, FH KU R
SN R0 HR AR AR A A 26 1 A AL M 7S S R 187 £,
e 16 11l

B I R SRR R BRI R A SR AR TS
5, SR 450 £ A P8 A R I SR A K
I GLIE, FRI 5540 15 5 75 OFDR ARt 2 ]
ATH. RS DV BRI T 00 T SRR B R
S, SEELXT 170 kan 't £F 2R i FE VR B B 56 U R,
ST R 2 18] 53 H 2808 200 m, G0 17

FT A I H AR AR AL, B T H T At
JCEFBE I SRS, £ A RO S BARIRTT
TR P 7 ) 8 DG . R K 102 5 5l 6 e A
WG 3T HAE R M, SIS IRENE 5 1 2 midk

110]

S, AR IR 0N 12 ki, f i FTIUR SR N 2 kHz,
A RN 5 m, [RGB RHER SR 5 AIRE)
P RATURR,, WIUEE 25 4 R 31 40 km U151 U4k, o
JE£ Bl U R ) AT B 3 A 30 IR 7
WA 7 e MR

—60 T r
Tuning speed is 5.3 GHz/s
0B =100 Hz

—80} Open PC connector at end

=
~
>
i
'S —100
kst
5]
&=
3]
A _120f
—140 : : s
0 50 100 150 200

Distance/km

17 K9 170 km foF W 06 £F ) i )OS DR 3 i
FC/PC 3k 31 5ty —14 dB FEIRH S SNl 45
K OFDR $UZ7E#Eid 120 km #5911, X A& H
FHFRSHE S EEN T RGARIERS —120 dB 11

Fig. 17. The Rayleigh scattering and a —14 dB Fres-
nel reflection caused by FC/PC connector in a 170 km
long optical fiber OFDR track turns to smoothness in
the area more than 120 km, because the Rayleigh scat-
tering signal is smaller than the —120 dB background

noise of the system [111],
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3.3 HAFEERHER SHUEREAR

T Y6 I 4 B A (P-OTDR) % BB AR R S
KRR Ao A R e A Al &, £ ERE
G e v AR 38R 1 A S 1) Ha AR IR L 4P
WL RS 2% . K, % ®-OTDR 20 A AR s L K &
SR BN LR . R G5 AR A B AR AT IR N BIHR
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Fig. 18. OFDR method used in magnetic induction

intensity distribution sensing (114]

1993 4F, 3 [ 4 v g M7 A& TR %% (TAMU) i
Taylor 2% 1161 Hi i 7 56T &-OTDR I & AN £ [H &
I At R B, A5G LR i N A 2R TE O Bk S,
FI A SR B0 68 S 17 B R R 6 AR A7 1 1
P, T LABEATRENINE. 1994 4F, Juskatis 2 1171 4%
H A H ®-OTDR # 4T Mz (FR3h) ks dll. &-OTDR
1 BT I 7 7 Tn) o B AR A L AR IR LB (9 T A
F. TAMU f Park %5 1814 &-OTDR 3L A2 i
PR R A: FEICEF o il N B, /N B it 2 18] 98 B
NEAL AL, ¥ ALY M A 3RO 77 A 5
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(R B, - I S 36 B0 E T A A A
7£ ®-OTDR ¥ K8 2 28 A1 52 77 1, TAMU [
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FIT i) Pan 25 D21 32 47 1) 550 A0 3R 00 1) 7 2%,
SE s b AR 8 Bt AR RS 6 AR, R R P e B AR IR
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Ottwa K21 Qin 25 [125) ) i 14 52/ Nl A e 1) 7 v
SRS IRENGE S, FRdE— B T N
HrEPL 15 S S B b i pi i 120), B RS K22
Wu 25 W2TVRE 58T /N 40 B et 22 18l 28 1) 25 e 1
F, JEEEH T — 3L T 18] 7 51 23 S R AE P 8
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PeAs 5 BURem, B9 1 B ar AR 1128,

34 ETHENMHN DB ALTE
REFAR

A BN B 2 NS 65 00 R B 7S A ELAE
FATTE B, 1275 PS5 T — A L — s R Bl
LG, DR Al A BN EUR B A 2 A SOGER
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Self-healing capabilities of passive sensing
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SPECIAL TOPIC — Optical Fiber Sensor

Advances of some critical technologies in discrete and
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Abstract

With the superiority of anti-electromagnetic interference, corrosion resistance, light quality, small size and so on,
optical fiber sensing technology is widely used in aerospace industry, petrochemical engineering, power electronics, civil
engineering and biological medicine. It can be divided as discrete and distributed. Discrete optical fiber sensing utilizes
fiber sensitive element as sensors to detect the quantity to be measured. Optical spectrum, light intensity and polarization
are usually used as the sensitivity parameter because they can be modulated by parameter such as rotation, acceleration,
electromagnetic field, temperature, pressure, stress, stress, vibration, humidity, viscosity, refractive index and so on.
Fiber works as the channel and links the fiber sensor and demodulating equipment. After a long period of research, the
discrete optical fiber sensing technology stretch out many branches, we discussed the most representative ones as follows,
the fiber grating sensing technique, the fiber fabry perot sensing technique, the fiber gyroscope sensing technique, the
fiber intracavity sensing technique, the fiber surface plasma sensing technique, hollow-core fiber whispering gallery mode
sensing technique, magnetic fluid fiber sensing technique and fiber-based optical coherence tomography sensing technique.
Based on optical effect as rayleigh scattering, Raman scattering and Brillouin scattering, distributed fiber sensing system
uses fiber itself as a sensor, when the vibration, stress, voice or temperature acts on the fiber changes, the optical signal
transfers inside the fiber will change accordingly. The fiber distributes in a large range and a long distance, then the signal
can be located at different positions and realize the multi-position measurement. We discussed the main distributed fiber
sensing technologies as follows, the interferometric disturbance fiber sensing technology, the optical frequency domain
reflectometry fiber sensing technology, the ®-optical time domain reflectometer fiber sensing technology, the optical
fiber Brillouin sensing technology and the optical fiber Raman sensing technology. The development of technology is
promoting the integration and network of optical fiber sensing, now it also becomes a research hotspot. Fiber optic
smart sensor network is formed by various discrete and discrete optical fiber sensors in certain topological structure with
the function of self-diagnosis and self-healing. Current research concentrates in the following areas, the increase of the
multiplex sensor number, the topological structure with higher robustness and the intelligent control of sensing network.
In this paper, we discuss the origination, development and research progress of discrete, distributed optical fiber sensing

technologies and optical fiber sensing network technology, and the future research direction is also prospected.

Keywords: optical fiber sensing, discrete optical fiber sensing, distributed optical fiber sensing, sensor

network
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