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Abstract The spatial resolution, sensing distance, measurement accuracy and measurement time of the Brillouin
optical time-domain analyzer (BOTDA) are interrelated to each other. How to improve the performance of the
BOTDA system has been a hot topic in the field of distributed optical fiber sensing. Because the sensing distance and
measurement accuracy of the BOTDA system are closely related to the signal-to-noise ratio (SNR), the performance
enhancement of the system focuses on the improvement of the SNR and the spatial resolution. The technical
methods to improve the performance of the BOTDA system are reviewed. These technologies have extended the
sensing distance and improved the measurement accuracy of the system, which make the BOTDA system more
suitable for the practical engineering. After analyzing the existing problems, the future research directions are
prospected as well.

Key words fiber optics; distributed fiber sensing; Brillouin optical time-domain analysis; signal-to-noise ratio;
spatial resolution

OCIS codes 000.3860; 060.2310; 060.2330; 060.2370

©2018  H [H W6 ) A= At

1 5 =

i BG40 A7 (BOTDA) $ A | G 4F o
{14 52 S FEL DK 105 (SBS) 7 S B0 W BE /B AR 4 S
A3 AR R T L AR T A R S AT
b Fk R TR 58 ) i S W 0 N K R 2 B 45 38, BOTDA
HAR O 4 b b R R S5 3 Tz i e
5T .

D ORG JE  A% IR B RN 23 () 4 B R R
BOTDA Z 4: % B M g 1 8 248 br , L DU 48R 1
FIAG I B 35 5 4% R 48 10 15 e 1 (SNRD % U1 M
. AR M b e RS R R A R B . R
i 23 (8] 43 B3 b A% 1B VK b %) ik B He 5 K b 9 R
A8 S [ Ay R . DR SR 1) Tk o 2 AR
YA [ 43 PR BT LLGE R T & A O 4 A 1)
R 5 15 R AR T A5 M L, T I R A SO 0 T R

Wim HE: 2018-04-23; 1EE HHA: 2018-05-23; KA BHY. 2018-05-28
HE&TH.: BX AR SE4 (61377088,61775057) , H o 5 4 2L AR L 45 27 & 1 %8 45 (2017MS112)

“ E-mail: ncepuwangjj@163.com

110003-1



55, 110003(2018)

ANSHBIZFHRE

www.opticsjournal.net

23 5) KIS FE R B R AN FR R S 0 G A B UK 3 25
T (BGS) 2 F MM B AR I 422 45 B2, H 32 G 4F i 6 45
2R 52, LA b 05 25 Bl 2 1% R BE B i 38 &
PR A TE AR TR 0 o 3 Ao e 0 S X 1) i 0/
AU 25 180 FR g8 ) 30K BR il BOTDA &
5 76 X S IV SR AR 1 6 B 0 T ELAS g A
RAFREREEWRI,

R I, A 35 452 55 BOTDA & 8845 Mt [ I 3 it
PR UGS R RE R X E R, AR T
$27% BOTDA R G5 M e (9 A 4 AR 7 i 45 i
PN NN QUIE LU s NPV BT i 1L B 52 NN R E 5 N
MZ KA H8 W A7 7E 1 0] 83 X A R (1 F 5% 1k
TR,

2 BOTDA R g & 5 #

K14 BOTDA RGRHLIE . 1645 BOG LR W i
A3 R DK th 2 S R S B YO 2R b B X
S5 PN 1 T BRI =2 ] A A % 2 A A L R TR N
W= Az SBS BN . WO Z ) K A RE Y L %
SR O A R 2 [ B T s O e AR

fiber under test

|pump pulse|—>| circulator | @) /\/ continuous

wave probe
L

|photodetector I—»Ioscilloscope|

Fl1 BOTDA R4 5 H A
Fig. 1 Schematic of BOTDA system

SBS &N AR S o 7T LLAR A5V 64T 43 A 1 A HL DK
B (BSS) o R A b3z Y6 AR IO 22 18] B 45 R 22
LT A LIRS (BFS) I, SBS #5087 5% 5, 1% 48
RIS 2l A8 5 K, BT LA b 5 72 0 15 Y BSS i
{ELA X 7 B4 45 2R B0 R O £F BFS. A BFS 53
I AR (2 1k 56 R0, B ol s BiA% BOG£F 1 3 B
o7 A% 1) 43 A 20

3 ¥E BOTDA RGM:GEM 7k

3.1 MREAR

5 BOTDA & 48 76 bk vh il iz St i A G 2F
I 2R FH 5 HH 6 2F i K 2% (EDF A ¥ H ok 47 ik K
AR v A B il e oy 36, (H TR G 45 2 0 K A A Fe
SE RS R 2L OGET IS it 0 T 6 40 % T I RE 4% Jk
FRBSZ PR . 434 U 2 il KR BB A S0 A M2 DG £F
UAES I EL AT DL g M 5 25 T S8 R 1 25 D
BB G AT A BLIH BRI O 1) 43 A Y S0k L BE RS
FEAN S ) 25 (6] 43 B 5 104 18 100 T 2 4 A% 8% B, S B
R R 19 A A R

JEET Fir = i K #5 PT 3K 45tk EDFA B 5P 30 1 {5
ST A A K AR I MR R R R LA e A
FFE AR 2 T4 T LT 9ok Bai 58 . F 2 i
SEARAL TR 13 THz, A7 B UK B 64 8% & L
ASECRS, X Ok B R A N UK N 1455 nm 19 L
S4HIE G, 42 A FE 1550 nm B 09 75 BRI
AV S AT DL LR D 4 F AR ) i 4 . R DG &F
P72 0 K 4% 1) BOTDA & 4t i s B & & 2
FF7R .

Raman
fiber
laser CW

pulse
laser WDM H
U
fil, :
ilter 0

2 N HHJEEPLE R AR A BOTDA & 438 H s # )
Fig. 2 General schematic of BOTDA assisted by fiber Raman amplifier™™
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Fig. 5 Experimental setup for the Simplex coded-BOTDA sensor™®
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Fig. 8 Comparison in BFS distribution between measurements with Walsh code and the conventional PSP-BOTDA system®
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