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A study on the transducer development and multi -point signal and
its directivity detection of FBG(Fiber Bragg Grating) hydrophone
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ABSTRACT

In the using of FBG developed in home land, we designed and manufactured three types of FBG sound
transducers the first in Korea. On FBG transducers manufactured, we made an demonstrated on respective
frequency response peculiarities in the water and analyzed the special characters. As the experimental result on
frequency response peculiarities, we made it possible underwater acoustic detection on C type to maximum 18
kHz. And for the purpose of realization on multi-point signal detection on wide scope in the water, in the using
of WDM(Wavelength Division Multiplexing) method and passive band -pass filter system, established arrays system
and succeeded in multi point underwater acoustic signal detection to the frequency 1.3KHz out of the two B type
FBG transducers. Additionally, it would be possible directivity detection for the object of its source as the
intensity of detection signal varies with the sound source‘s direction and angle. From now on we prepared a new
moment on the practical use study on FBG hydrophone.
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2] Wztz AlsAeshs wielch olw F 2¥E
H AR A oy AL wge] wHEE
&R A Y 5 dvke G w2 7
T ESAdE AszEe] Jhsslche §AE A

O ptiesl llolllorl'f

O piieal powear meter [gana=

Pre-AMP PD  Optical Filter

\
lo A

demodulated signat outputs

Optical Coupler

LR

Passive demodulation
Oscilloscope &

FBG 21 ¥ Tramsducer

Yz gl ¥, FRG EdlafAle) 7 ¢4 9
F 479 "ele] vl FlEleokshe e
AL lek

V. §8 3 And

4.1 ERIARA Fol SEEY.

A 3R] ERATAd S8 Faeg o)
Wsle] R Aapialel] A7k o, <ArpE o)
2 Y A57} FBGol| Adse], o5 49§ &
=g A2 TR o) AR
%2~ EDFA(Etbium-Doped Fiber Amplifer) BBS
(Broad Band Source)3 AM-E19lE, A&v|v XE
tolexg AMgsich AR Pfe ddEs
FAFelm, FBG 34 = 7Hz}1548.7nm,
1552.8nm, 1559.3nmo]w, 428¢e WA
2 F| (AT 9] 1Hz ~20kHZ) 8 AHSSI o
o, 2AHelelE B3l Mlnt FoF 10 Hz~
20kHzg $jollA] 7piisled alrl3isich g A

= Fakge] MAUE RElFREA, e 7
2,412,307} ¢l2m x1m x1.5me]c}. FBG EdfX
Tl #E AEd S9ilEe 2x1AEHE §
T, BEge 8y, RN} pre-amps A
A AzEE A5 Aelskich AzHE 325 FBG
EdAfAe] Fola3dhEA A2 FBG £2]Y
EJAFA Ay Hd A4F bt Foee 250
Hzolz &3 3 Foke 90 HzoiellM ZAEES
v} FBG dAY EQLfAdMe HAd A& U
3 Fos 14 KHzoln 34 33l ol 290

FRG

3 7. A EdafAY Fus 398 AYE
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=¥ | FBG(Fiber Bragg Crating) 3le]=2E8) EdlA%AH Ais) o534 A% 42 9 AYAd &4 97

Hzllol &=k 37154] FBG 4AY 2dx
54 exe Hd 23E 7Ps3 Ful4e18.7 kHzo)
I, 28 HA A Fupee 12~ 15 kHzriellA
&= o 599 Folarl 20 kHz o1l
ok, 388 2 S HsldME AR
Vg A& 4 slek 139 3709] FBG =
WAFA Y FoppgabaAdel oidl h=A) sEelck

Tak Run: Z.SOMSIlt_'_ Sample

\ ] v

N R T T R A
S ww e b oEvR M SR TR STV 10 Jun 2000

L)
Ch3 30.0mvA 12:00:10

a8 8. CHH(F7IFY FBGUAR)EIATA N Zad &
ol 18kHzd) MRk (9 §4 A%, o}
2% FBGERAFAol Zd 413)

Sensgitivity
—

Fraquancy{Hz)

O 9. A3 3EF EdafAe Faaed SAR

4.2 opEy A% HE,

S gl ZA oFg A3AES AP
A=2A 2702) BY FBG UM% EQJAFAE 5
Zd| gm, A7z wle] FBG hydrophone
sensor AlARlo® 190105 | FAIBIck Ed
25AE BEl 9 ielA U S E B
Az Q7lE, Q1 sels e A3st
FBG dA¥ #AF9el Ao, 5 294E A&
she® Ak A A% 270¢) FBG E
P25e Y BAE AVaslz, 2 ez 3
ev), FBG AmAe Zk2t  1553nm(FBG))9}
1556.7Tnm(FBG)¢]c).  ojdle] Hele dliste] #
A A4 Bafeol AA Eol=d] TYoz FAY,
Aga 2 whHg E8islm, FBG EW2FAe}
FBG: EdllAwAE F-aAslelch 734 Ase] &
Z7leL AAE Ed2FAY HE IS S
B¢ 7e)sl, passive band-pass filter A%
o2 Adslelch AR AR WlRE 3
Afolx, Ak v 37, U e v,
Sljelld] AAR AAFelch A AME FHUS
WeAElg U9 549 29AE 47 3
ol AM4slgiom, alelelE 3l Al F
B<eg 30 Hz~5 kHz9lelld 7pasie] <l7leigd
o} 2709 FBG 4543 EldafAd A% 3
3 49 AlEE 2x1AHERE BI9RME, passive
demodulation#-9} pre-ampg FHA LARAH|IEZ
E Axaz] siglc) ol YA Ay Wa W
el s Jihel AolhAYzs dAR
FBG: E#ll~FA9} FBG, EHUXAFAE Filo, &

Ikl NBEWAO FBG Hydrophone Arvay Gl 8l & I

PD  Filter

t Qptleal Isolator

@ Qscllloscope

demodulated signal outputs

38 10. b5 Ae2E 49 A=A

FBG Traosdueer
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THFAE =54 ‘009 Vol.25 NoSB

& S5 Foe 30 Hzoj¥E] 1.3 kHzd] 71%] 543}
g wPE ARk, Al3e) o AEe] Jbs
asick. webd, FBG Edlafxe] 48 24,
WA GGl 2, e el g T Fub
T AlE ZHEHE g ¥ 4 9l AlE BAol
o2 Foedig] SaE B4 cpbgeg A% )
e AN olg=], 4A%E FBG EdAF
A 2F £ T4 13 kHzRizkA] 9ol
FBG 3l0|=2& of#lo] Alxgl Ae] rlgela,
9 7= 9 W] ae} 2Ed A3 S9E
Ae] Apast slo), vl e owa, dAS =
&FAE S99 $A)9) ZEe) wE Alse) A%
AL WA ¥ ek s, a¥ie) oS
% Su} Fup 200 Hzoll, 300 Hzeh, 400 Hzv)
2} 1.2kHz, 1.3 kHztjellA27)8] Edl X8 EgH
A AlEZ1Eel e AAs) vhygolut

Tak Run: 10.0kS/s  Sample

Low slgnal
1 amplitude

1 Low slgnal
1 asmplitude

8 May 2000
22:006:34

T2 11, F54 200Hel A% As s (L
oAFolells] $RYHUE, A2 FBG1S] =
2R A AR Al A3 Aol
o SUYHAE, e FBG2Y BAARA o
A A%E AL

Tak Run: 254"(5/1r sample

<1 Fre
31280
Low nlqmﬁ
<l amplitudse

1 Low slanal
{ ampltude

W TRT 0 ¢ may 2000

Cihz ziunmv -
v 2201211

a8 12, FH800Hz400Hz o4 AdE]  Aaas)E,
(Al eAdeeE1e]  {UYHALE, A
FBG1Y Edl ] o4 Z&sl AlE 443 2
Ado|ei29] S413AlE, Ad4: FBG29 Ed
254 oM AEE A5)

1560

Tak Run: mnksrsr Sample
E

- Low signal
] amplitude

amplitude

MEgoHs CHT ? Vs May 2000

m
W 200mv 21:03:48

32 13. FI4512kHL3KHz el AES AlEvE
(ArdleAlHolE19] 281417415, Ad2: FBGI
9 EdARA o4 A2 Als, gl oA
olE29] SRS, A'd4: FBG22| EYAF
A oA AEE 43)

ch3 100V

4.3 XE=EY.

AAE FBG EfiAgrAe] 3o gt 54&
As] $i3kd, 2143 zle] ¥ 7)¢) FBG E
PafAel] Az afg FpHe) s, 3
Ag A}, §UY FuleE 1.2 k2 34
Aol 23AE $1 S8 ) AAFA
ot 443 FBG EdAfAY 714 1me AE
ok A2l 23 FHAddEs 00 ~ 180° 7
& ¥, W A3tk o|d, AM4¥ FBG =)
25410 FA9 B4 oF 1552.8 nme] 1, FBG
EYaiAe] duapie] o ZAEiEe] AVlE
169} 22 AREA4E gt AYAE g8l
52} vkl wel ZHE AsA7)e) S¢EAe)
ApHst gg WSy, dlznsl Jdvleg Wl
HE ohRgl, el fo1R guig Ad 4 &
A% 4 Qe 7hee 2k

{MIJIEIZ ©419) FBG Hydrophone X184 Q1815 |

T Te lll}(‘)scllluun?e
B, ¥ N =
HREBRS Optical Coupler C*p 'W

! \

speake

@ Oscillescope

FBG Tranaducer

demodulpted signal outputs

02| 14, FBG Hydrophone2| A8} Al A|~H,
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+¥% | FBG(Fiber Bragg Crating) ste|=2&2| Eqlafa uia o 415 A% ¥ A4l agt 47

a7 15. A=s FBG EdllARAY zE Wil aie 7
& Aze A7) 4%

£r] Woled wizne] e YAYg
Ue BRG] Z)AAQ] At ¥ wsiEw,
A= C¥e) FBG EWAFAE FBG slo|=g®
TAAL WA= AR 219 ik ohE A
3 2 9% Apde] a1 4 Asic

V. 3# B

Felld Agd dalre FAdg )3y B
fr ARE ol 83l 7ol gHE HAEE 5
£ FBG £3 EdAFAE 3 #HE:g 4A 2
Astgc)k A2 3EF ERQLFAE Fil, 7]
£ B4 S| =2E 443 AAellx vehd,
g4 FAES MdE] S8l EallafAe] Fa
g FHEA AYF Agle] ofHe)d AL $
g ol AlEAE AY 2 A IFE s
ek AYAR o] Hok AlFAE % e
< #H3lw, FAF AAE o4 FBG 3ol
£ A43 ] 7188 Wl M2 wiisigdc

U
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