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Abstract

Contemporary architecture has been vastly developing, and the scale and
complexity of its structure have expanded exponentially as a result. In the case of
partial structure breaking up due to its loading and stress concentration, the
monitoring of a sensor is required for the determination of the location and its damage
level. How we monitor and handle the general safety of the structure, then, is the main
issue. In recent years, many fiber sensing system have been monitoring the safety of
bridges and other public constructions. Our lab’s fiber sensing system utilizes the
property of distributed sensing for establishing the nervous system of structures that
instantaneously displays dynamic strain capacity, serving its best to detect structure
cracks and avoid accidents.

This study proposes updating hardware and software to enhance the measure
time of distributed fiber Brillouin  sensing system, shortening the static strain
measurement time by multiple times. Not only does it save time for the users, it also
enables us to discover sooner once the structure is damaged. We establish the dynamic
strain measurement system after having more understanding about timing. The
sampling rate reaches S5Hz; the sampling rate of Brillouin signal intensity is
approximately 5S0Hz. Moreover, we use PXI (PCI eXtensions for Instrumentation)
modules to replace conventional programmable power supply, reducing the system
volume and cutting down the cost. The applicable value of structure safety of the

system is to be expected in the future.

Keywords: fiber sensor, distributed sensing, PXI, static strain measurement, dynamic

strain measurement
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The set-up of the SOFO system

y Reference fiber
Partial reflector pairs
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BEB) o A B 90 1 10 R-F sk R A S FRRIA e Rk o deR) 2.14 o

% P57 % (circulator) : B] 2.15 & & o Asrid * 2 = RELR BRI L T LR A
WERE S 5 (152223~ 35 1) 8445 4 18] (<1dB)» @ fif 4= 5 (302 -
21~ 1-3) @54 2 PR (>50dB) « 4 & 3 1 3% 2 ¥ e gl ok
BORIE N o F1L port 1 42 Rk s 0 port 2 FRLE 0 port 3 42k T E o

¥ & B(attenuator) @ A & Je¥ o @ F WAL F R E S 3 & F* Rk dIFRIR
g B o K B BTR 8 S R E A R[17] 0 v 2 %% E 5 ANRITSU

MNO24A > 4r®] 2.16° # 1 (T RIZE | * w5 - d FFF e §7 % %5

s EEMAHERF > B2 - 25T REL TR #F}\ v i T
LAl RFEE DD G 4oF 217
& i #7#] B (polarization controller) : ¥ 4~ 5 £ # % p & > 4r§ 2.18~2.19> 2

LAk iR R T ARE LRl B Sy iR T
1R R AT 0 M7 B e ke R VR S £ o 8 17
G BT Y A RCEOEER N R PR TR o it A % SIE TR
v d RO BRI F FAp I iRt & 0 e correlation peak e F (8 P AR F i
FLAHE S ARE o ek RPEFERA R EA R AT A AR
correlation peak o 782 # 2 A g Ak P dI[18] 0 R FRRERIA L F

Lo TR BT LR F T MRS
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BB ALIE  FRARNEAT ALY NAL LR PEPELAL A

Lept Al kT T L AR AR o KRR Lk F A

1. % %= &% (Distributed Feedback Laser Diode) : 4-[]2.20 > & s sti¢ * Optoway
DL-5300 series DFBi® 5 sk ift » H A R dRyzp 5 - BB e A Bk > 2
R FE R A B AL R R AT KR B
TR AT G S A A R A R AR ) H R RIE 2 E AR 1)
NG T SRR TR L L 1550nm 0 &0 T bt tRABIT | BRGE (TR R 2 T
Tned] 225°C ~ 20mA 0 FE iRk R AST Bk AL T T o

2. 42k gox« E(EDFA): EDFA(erbium-doped fiber amplifier) p % 7 154 B#12.21 »
frRBLED L B LA RMAFREAE LR RTERRT oM
£ 980nmeFpump & BB B S 1 WIS N B > TRk g A i
kg pEte 4T (Br )4 » P10 ¢ 0 F 4HART L B b 4o kR PR R IE 6 A

BB e {0 » Bk N SRl B i N dEAE S A8 0§ W eE
etk w Ay o A B iRt o YT A kiR g BT ek o}
SR AR R

~E

3. & % ¥ B(EOM): EOM(Electro-Optical Modulators) & 1 * s+ F ki i 32
R T8> R0 dpd IR HRE o @ HP (- 45 LINDOs) a7 b 7 st

R &
w

G PRI BT HEM G En(E)=ny+aE +bE?..> B ¥ nyiom b

-n\l_p

FREedTit S ca bi R R il BAERB) T LG FLEE S
PRREI > FRESRPR R A A ETAREA AR o Ak
e s g ir b &R B dcorrelationsTHiE o0 F R R AH R %F%ﬁ;}i:ﬁ:a{g )

FEAREARRT R 5 2T AR EIF2.22 -
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4. 2% = —4p ¥ pt B(Fabry-Perot Filter) : ¥ Tt £ chkil > » 23 A K
F R A PR A K o R PIEAEY o Rl nE k8
Feodgiplk s 0 REREDI L GRIE > A A L SRT L gl B R RgH 7

BRI R A F Bk o

2453 §3 K E

BOCDA L1 &£ R+ REFIHFFF T RERE - FRALZE i F
2o B BELA Y B ggpit BE TG BE T PXIHSFP[19] T A
A KT Y 22 PXI B :

1. NIPXI-8106 ##1% : B 2.23 > &5 1 % Intel Core 2 Duo T7400 @ % ~ &
% IGBDDRRAM ~ | @@ at 2L PCitif > 4o USB2.0~ ¢ = i ~ A
Pl BT R

2. NIPXI-4461 : B 2.23 » # 5 - § #m A #5522 input/2 output) > % &
LabVIEW 4} 4p3c ~ BB 2 & & 7 #k ~ w4 4p 2x ~ B (Lock-In Amplifier)>
EERY GEERRE P RERIZEY ) e IRIEL > W R A L F

%

o v 2 & § 4% PSD(phase sensitive detector)#-fv %% M ELAE I ~ 4p (e
B TR B e o AR RIEAY 0 AMRA FEFER > AR
BHEML FRAPN 77 BGeiiml o £ 5d pik FRF SR OLERHE
Bofsd gApn s BREDAF O 5 08 F U ELiAL 4T o

3. NIPXI-5652: B 223> # % - £ 7 #ke i # i a4 (Continuous-wave) &

4 B HFH 7 E 6.6GHz -
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2 4 6 /F'J /nL
Bl 2.24 5 BOCDA & Blii42H] > HF A L4 .
1o 8 1T % > Mg X & FRISHEY T S AF 0 ERF 2 -

2. BSRFIET FRER 0 - &I isolator(probe =) ¥ - 43 circulator(pump

3. BELiiE Ao

4, AEREED R LEF LAk H 2 A E o

5. BPEx s xigRsN oo

6. FI* RRFAFFRIARAE L B F Az o

7. EREPN - FLEE o R EER AT

8. ARFRIF RRIF Ty~ iy 0 L OADIEGE R HE 5 4 R
9. B4nERl HABERIEF - R Wh AR

10. £ ipl5 % 4y 1 o '

11. Bpls 4 o
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31 % SuH 5

311 # 4 PXI s i

PXI (PCI eXtensions for Instrumentation)** 1997 & & {7 B 2 » I % % 3t 1998 & »
AR en1 FBRE S R EE A R ARG R 25 PCE T FT
Fo P s BRIE p Bt k3o PXI B & PCL B otic it enfr d > L4 r B E D
oAh it R e S A o PXIE S R B oi M e T L e gk
At e FRBRRE IR/ PR A > B ERpRE

AA 2 ¢ - NIPXI-4110 $2%+ 5 4 » PXI % 525 12 LabVIEW 324] kB ik &
230 1v 2 % iR i & (Programmable Power Supply) > % # BOCDA i Su4 £ 55

4o i F14 > 4o®] 3.1 - NIPXI-4110 7 5 45 3% 3UPXI #icke » I 7 425 it 3 o iy
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MM BT AR HY G 2 BIEREE L BUEES 020V F 1 B
2 0~20V B3 | BRIV ERER 2 LT 16 A TR > 7 4HT
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PR T A R OE S 2 HF 4y 0 4 ~ Agilent ES267D v RUELA 4 B o g e

iy N

HKPERIB 34 RESR LD TH @,%} Wit B o FM AR 53 89120 4iT
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