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Adaptive Cancellation of Background Noise of Fiber Optic
Vector Sensor System
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(College of Opto-Electric Science and Engineering , National University of Defense Technology ,

Abstract Background noise is one of the most important properties for the interferometric fiber optic vector sensor
systems, which limits the systems’ application of the detection of the long distance and low frequency targets. To

reduce the background noise, a noise suppression scheme based on an adaptive noise canceller is proposed. A pressure
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insensitive reference fiber optic Michelson interferometer is added as a reference sensor, whose structural parameters
acceleration signal, which are highly correlated with the reference signal, can be cancelled by the normalized least

are the same as those of the sensing fiber optic interferometers. Then the background noises of the pressure or
background noise of the pressure and the accelerometer channels, which can suppress the 50 Hz multiples of the
electromagnetic interference by 15~25 dB, and the flat phase noise above 500 Hz by about 3 dB.
normalized least root mean square error
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root mean square error algorithm. The results of a lake trial show that the scheme can effectively reduce both the
OCIS codes
=]

B 7 B 5 AR 1 S L KR H B 1 4 A g

R R
A W AR - 33k 265 A AP AT  J H g PR0 42 1 T
i TEARZ K BE 4 P L DG EF R KT S8 AR

HueTe
A5 M5 R TC O P A A R ARR A R e K W

SIE.

we CA IO T Hak A By T pe s T

PN LAE SO AL s A i s
PRI B DA O 2 i DR AR P AR S 5 7 6 19 A 80T
Brz —t AR MRS R A T R OGET O K T 2R
ROGVEREM EEARAR Z — PROE T R GE W Je /b Al il
% B #5:2010-07-01; Y B 4& 2% B #9 :2010-11-15

EL£TH :HE H AR 4 (60908004) % B iR,

E-mail: wuyanqun(@nudt. edu. cn

PE& B A R A (1981—) 2o WP AR, 2 NS5 G 27 AL IR L M DG 15 5 A 30 45 O THT 9 P 5
E-mail: huyongming_nudt(@ hotmail. com

SR AWK (1960—) , 5 B, 1 4o A U, EE NSOGB HOR OB EF e A5y A AT AT

0305004-1



i

# ot

FARS L BRI B 4 e e 1 HOXE Bl 558 9 AR ML A2E B 2 H A
PRI AE S . H AT RE 8 196 2 S I AL 2R (e 41 R
IRWT K2R CEF 1 e B AN T WA EE 2
REAR R GEAS IR MR P VF 2 W 5% 8 MG 27 R HlL 2 B
ATFHWRGE T 500 90 SO 37 e 75 1) 25 Bl 8 3R L O 4
T S R R 7 ik R T — YL
SRECTIOTEUR T A AR AT R R Z IR T A%
SRR K K. ML Z T 02 % 15 14
ARAF ARG H b A AR BEA T PR — Bl 5y 52
BLHAT Z A R0 T B B 3t T O £ 4% A
WAL DL Kersey %O 25 0w HAT
ASCE T B A1 B P 2 0 v AR A 0T A B A 0L M A
IR m e R 51 A 2 5 TS L U
REASE I P A [ o5 W 98 0BG 5 24 52 SO sl gt
RESTH PR AL IR T WA S AR AL A . iy FAE 2B
I T A 32 0 BE AN IR R 2% T A S 1R
S WA AR L AR 5 A7 A AS 7] A2 J5E 9 A% 451 B L 252
F o R e B AR el O 4% 51T 35 AR A L 1 A 1Y
BT AR MIPEAR =i - (A T RE S8 e A IR] . g I 52
SCAHIR A J5 325 ORI A BAR

I8 N8 D e A B Sl IR P A A B A 2
BORTE BRI A A S0 5 HAREE HARR 54
REAETE TG 7 A B o2l A5 | 05 U AT 2
RSP RS e G NGB T B A DR ERR B
HREIS R SCRIF S I Dl £F R R K T R I AL 2 4
PR 254 1 AN 256 R 3 s B A0 R AT — 1 5

T WA SR A5 H 5 X P T AN U 2 25 30 v H )
TR TS T IR S R S A L T
SRR R A DG IR ik P o O M P R O T 0 A
I T R GEA R

2 FARJHH

B A e R EEF X K WAt RGN 1
P o Hrp 22 1 3 A0 P T AR g g R = 4 o 2
THAYRZ AT 2 e A H 2T S B A S S BB ) it D't 2T 4
B e A8 AN R I s BT A B T AR
ME SRS R . 25 T INA AL T
ASCH) oy B 3 A [] AN (] A 2 o 7 T A AR 1 A IO
2 9 R A — J= AR AR LR BN R AR PR
MZ% T WAL BOL A B Mo e & m a2 L.
PRIt - 225 T WA 7 T R HRE LU 78 s A% SR A AL
A0 DU F AR B 1 X T B R S5 R R A S B
TSI KR B R G 52 % T A RR o 7=
FEABUR T WAL o 3% — 7 ke T AE T WAL
VIS T o A1 B P A A R ) R G S A L T AE R
PR S @t R G0 A . A4 g B2 3ty 3 A4
AU 591 98 S A L T R g Xt Bk e s 1 R L
HEE L DBk R T A A S BRI
BTN B R BRI . BRI ARG R A
— BB X AU T 1 A2 % T
o HREY RN 2 EHOtH, O i &4
WOLAR 1 D0 7 2 AR LR H B 2% T

sensing interferometers

insensitive reference |
interferometer | pressure sensor |
1 isolater ~ polarizer | € pressure |
aser |- —pp-—— = |——C yreeeneds screener
|
______________ |
|
|
signal |
processor L [ |
[ D, | €
L f I
D } l |
5 | |

B1 A PR G 2T o5 B K WT s A SE I W 5 SR 24
COLLT MR A% Do ~Ds 78 TR U 3 75 TR AR TR LSO 2 A o s Bl 20 2 X 07 94 FRL S0 5%

Fig. 1 Schematic of the phase noise suppression for the all polarization-maintaining fiber optic vector sensor system. C

donates the fiber optic coupler, D1 ~D5 are the photoelectric detectors for the pressure insensitive interferometer,

the pressure sensor, the x, y and = axis accelerometer, respectively
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Fig. 2 Schematic diagram of the improved adaptive noise canceller for the sensing interferometers

D, denotes the photoelectric detector of the jth channel (; =2,3.4,5)
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Fig.5 Comparisons of the noise suppression performance at all the sensing channels

(a) for the pressure channel, (b)~(d) for the accelerometer channels of the x, y, and z axis, respectively
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