o34 %% 108 * F ¥ #H Vol. 34 No. 10
2005 510 A ACTA PHOTONICA SINICA October 2005

SN *

Yo e 2 ¥ N AR AL RS FR B B A S I 5T
HB BFaE HAER' %k &K' MEA' EXHF?
QA BRRKFEHBERRZAEHETFHFESALEE ,FHIK 400030)
CHEENEMAREBEMBRSEWNEREESLRE, B 210016)
B E SR THAAGEHERBRUFIBIANREAETOEEZTHAFE, X TEAE

HEBRBHABRIA AL, ARAHABRIAER. RA-AKROBESH T EN ARV ERZ
GHEREERFLESN . FRERAN FABRIAFTR—EEBBRTEALLENEN SR,
FRERRLOERRE  RFDRRNT 2.4% HAEKXE 4.7 pe.

XK@ AAARFLEREE AFEHERE;HFBRIA B ES TR AT

WESKE  TN253

0 3518

HFEUIAHUBREN S . ZMEBRBAS
MERRBHRITHE RENBEMEET SR, X
RKBH T A ERERSH TEMANE. BN
Sh—MRAERBHEARNUMNBESFESLER
S, RBPERRERAGER . HE, M THRAER
ERBNERBLES LA, X ERBE L E
M EE M NE TR R, A#E
FAEEM R RETAFERERSHERR
SHERNFEBEANGETR, HE LR R RA #E#
LR LR BT

B ARG & BB HEFI 8 T 0T L4 8 3%
ERABRE AR, B FIHKEAEREZR
B BRI BN, B M Bk B B BT 5T B A R D
ERHEX .

1 A RARRERBFEREANE
B IRE

AT R, #ATRME BB R IR E AR, B
AP EREBREFEERANRER . dETA,
BT RMERBFBRRE S EER G & 20400 B
s MES AP ERENR D FE SN EERS N

X RkERIR B

(AFEREBNERER.
Coupled
Spectrometer F-Psensor
Computer

Bl AANFPHEBBEIRLAAZE

Fig.1 The system of two F-P sensor’s parallel multiplexing
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Fig.2 The spectrum of two parallel multiplexing sensor
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Fig.3 The FFT diagram of two parallel multiplexing
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Fig.5 The system of experiment
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Fig. 6 The strain diagram of three groups of experiment

R—TREBRENENERR y Mz y &
TR BB R (AR ARMED , 1T = B bl
BIHE 45 B OB AR ED . TR EIE F B R/T

y=b,+bx 6))
AW, b MbREEFBREEIERE . n FRREN
BEE . 21t matlab HE, B — T E IS LB
BHRAEmME 6 PgkFER .

— A LEHBE, TUNREZE S BF
HFZHEBRE 6 —HERRE 6 MABE
HATAH. Hp R S AR T o Xy &

WG,y BLESHK KA — G’ .5 &
N R BBEEH BN, FEEROEERER;
BEHEFERAy Mz WERBEXANENRE. FHE
B, RERRBE . 4 F>Fo . (L,n—2)0,EHH
RERE SUEXAURAE ZHELBRK 6 &
AEH RGN RE, BEERN ;- EIEREK b
EUEMEms®R, B SR REREM0ES T
HRNAE e SHEHBIBAR S s 2R LHF
BAX. ERERNE L

1 XBER

R & R 25 hr i AR TS ARRE (R E) ARRE B8
3353 FP1($D) FP2(3i) FP1(JE) FP2($1) FP1(#i1) FP2(#)
RAERE o (ue) 4.7330 4. 2606 6.1251 3.3948 2. 4860 0.3982

gz 1.7% 1.9% 2.4% 1.5% 1.2% 0.2%

BE®F 1.0716e+005 8.0556e+004 5.266le+004 1.3046e+005 2.4094e+005 -

Fo(lyn—2) 6. 64 6. 64 6.64 6. 64 6. 64 -

FHEERE b -0, 4357 0. 8864 —0. 4799 —0.7520 0. 2506 -

—BrEHEE 6 0.5709 0.5236 —0. 5086 0.5310 0.5284 -

mRIFMEUER, &A% ERBIEHN.
OBEMWME F>Fon(l,n—2)(AEEILTFEH
IEREHERS) . XRABRNEERE KM XE

BB, A T A EE SR N AR5 08 B R TR BT, Sk eF
ERERBRANEMMNEHE; QNEABE HHE
BY MR A LB S (HR KR DB N ERARAES EE



10 34 KRS . CTEFN ARSI BREALRIR 1509

BUBDMK, XBHEEHN4. 7 pe, KD TF
2.4% , REERFRERN;ORHEERE b &
FHBHR, ENESE 0;OF —HE BB —H
BUARK b BB ERETHS, RH LR BE
BETHE.

3 it

Bt A b B SE B Jo 23 AT AT A0, PR B AR S AR R R
PTFPEBBHWERGSHREVEHN . LBRHH
ERES T2 METRLHFOMEMEER .
ES B ITAEPTUSE - EHRANMMEBRBE AN
LERIBUREAHES MERBHE M .
$ % 3wk
1 BREZHF AN EABRSORARERANE ALK
R, BRKEWR L F A0 3, 2003, 45~54
Chen Y S, Algorithms and Multiplexing of Fiber Fabry-
Perot Strain Sensor. The master’s degree of Chongging
University, 2003, 45~54

2 ET.ETUE 0T 696 4 30 R A8 {0 B 2 5L 3
AR B KR L A 3, 2002, 43~53
Wang N. Fiber Fabry-Perot Strain Gauge Based on The

Technology of Wavelength Analysis for Bridge Health
Monitoring, the master’ s degree of Chongging
University,2003. 43~53

B4 . Je4 Fabry-Perot T 35 (X A8 & JE I A R B 302
BA . T3 ,1999,28(8) . 744~747

Bi W H. Acta Photonica Sinica ,1999,28(8) :744~747
Alan V. Oppenheim and Alan S. Willsky. Signals and
systems, Prentice-Hall International Inc, 1998,9, 514 ~
555

WL XU, 64 Fabry-Perot BE RS2 B3R, 6 T2,
2003,32(9):1059~1062

Jiang Y, Liu L. Acta Photonica Sinica ,2003,32(9):1059
~1062

Fk.HE.BRAER. S REXS FPRELABRRMRHE
SHRBHITHEMR. AT #H,2004,33(5):544~548
Zhu Y, Zhang ], Chen W M, et al. Acta Photonica
Sinica , 2004,33(5); 544~548

Bl F. REFISMPEE L. LR LR T & AR A,
2000.45~52,94~130

Fei Y T. Error Theory and Data Processing. Beijing:
China Machine Press, 2000. 45~52,94~130

Experimental Reseach of the Parallel Multiplexing of Fabry-Perot Strain
Sensor in the Fourier Demodulation

Tong Yanqun',Fu Yumei' ,Chen Weimin' ,Chen Yusheng',Liang Dakai'

1 The Key Laboratory for Optoelectronic Technology & Systems, Ministry of Education,

Chongqing University , Chongqing 400044

2 The Aeronautical Science Key Laboratory for Smart Material & Structures, Nanjing University of

Aeronautics & Astronautics s Nanjing 210016
Received date:2004—08-03

Abstract The Fourier demodulation of the output signal of the Fabry-Perot strain sensor was analyzed.

The principle of the parallel multiplexing according to Fourier demodulation was introduced particularly.

Based on this principle, many experiments have been done,of which three experiments have been analyzed

emphatically. The experimental results indicate that this demodulation method is valid and practical.
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