yoo(12)% H)Ej R E /\ﬂ'—),l‘\ (11)3 £ 3% # © TW 1400900B1
oy (45)4% B ¥ HERE 102(2013) £ 07 A 01 B

(21)% F £ 3% 1 098102033 22)¥ 38 ¢ FEEKE 98(2009) F 01 # 20 #
(51D)Int. CI. : HO04B3/46  (2006.01)
(TH®3FA - BB A% (F#RE)NATIONAL CHIAO TUNG UNIVERSITY  (TW)
Mar i K F e 1001 3%
TDHBAA : HEME HK) ;8 (TW) 5 258 (TW) 5 g (TW) 5 E=2 % (TW)
(THRIEA AR R
(56) % Bk -
TW 200814567A
Peng-Chun Peng; Hong-Yih Tseng; Chi, S.; , "A hybrid star-ring
architecture for fiber Bragg grating sensor system,™ Photonics
Technology Letters, IEEE , vol.l5, no.9, pp.1270-1272, Sept. 2003
FEANE " EEMR
WIHEARE AR 125R B A2 1] #0878

(54) 4 #%
BH 8 RBAES Z AR A%
QULEES

AERABE LA A RRABIZ AR AL > EERA— P RIEFIEHEH > IEH—LE
RAISE ~ —BmE s R—ABEBMARIRELEHE  RELEBIRTEE  BR—EZREH
FRIFHERATATHLR > THEICMRRAE L > LSRR E LA RSN > AT AT AL
RS2 R 0 P RIEHIE T 4 R B 3 b B AT BT EE AT AR o AR EA ST KA R I AT A LB R B
Z AN RRRIGES &8 F R EBORE E SETEE » fP B R R EAT 0 T A AR
R OL B R A B AR

10+ - - XREHE
20 - - - REBLEH
200 - - - RIBLHE
30 207 - - - RIBEHE
\ 22+ - RBARA S
24 - - - BIRE I
| 26 - - KBS
30 - FREHE
32 - - Rw s
R Y
36 - - BB
38 - THENK




1400900

TW 1400900B1



1400900

nEA FHEFRAP T

v,

(ARAEBX WA HHIELELH XLATPHFHAEL)
U o, . O
% pwgn: od /03055

X ¥3%8 Od, 0l >0 KIPC 5
— ~BHLME L (Px/ER) Hoad 2L (2006.01)

A B RA RS BT A %
= PXERABE

AEABE—HAF A RBARIZABEANAL  FEAU—F A
BEHEEH  EH—ABRAE  — P B B— LB R ALK
BEH RBLEBLRITEE  BA—LRLEH PRABHTEFTHE
HAR o TREABKRAB L LBRAZEH RS ATHAEH
BB HZFR o FRERE TR Y KRB LRSI L - AR
TRBRAMAABRBBZAFHNRRBES » B EBAREELEHRL
HoHRETE > B R R FET T A KRR R S A
PESE LU

ZCEXBEARE

L§]



1400900

g HEEREE
()AL R&kBA - (— )BE-
(D)AREZBZAHFRBERA

10
20
22
26
32

® 36

40

EAEEACEXE  FHTRAEETEASUHILEX

EREH

20

20”

24

30

34

38

42

13
b
A

B

44

R IR £ 1

ik o 5 26

P RiEHE
%348
THE 5 AR
58 44 44

131



1400900

A

[ %8R 77 B 2 4748 5]
AERLH—HABEBLYL  HAHULMN— R A G RAR RS T

RAABEAB L AL RALRABERNTERZAA 8 KRAABH 2 L%
BB A & o
[AT]
MR F A B S (Fiber Bragg Grating, FBG) & 4 % £ & A48 5
PHERAM LFUFBGAEHRAA LT » SBBMAEH R E LY
@ o FBGAESBEMTUBAESTHESBEMWDOM) - 2055
#A(SDM) ~ 8% ] % .38 :(TDM) ~ 445 % 3@ 3R(CDMA) ~ % E-K & $ %
BAPERLBAR AL SBEBR - ANSBESBBARHBRELESL AR
B &) FBG B Al 4 ST 48 5 69224 > Bk Lo /742 # FBG BB A 4ty T &
tE & % 77 71 (reliability and survivability) i, & — 18 & £ #5358 - — AR &
#X 52~ # (bus (in-line) topology) ~ ##k %~ (tree (star) topology) & 3 #k 4~ (ring
topology) &) 4848 AR BIE R BEARER A 4 St shhe - BHIR W LRk h
® ) JEERAR 38 BT B BF - SRR R B P R S TR 2 44 a9 SR B8 AT R R
BTHIFFBCRALZKNES S @ L BHRIEHL S B8 L MR R %
B RABMPGET AL ABRRERINETEOAGRAER PALE
953 o
W. P. Lin % A J. Lightwave Technol (2001), p32 ¥ 32 th — 18 &2 AR 8%
RZR TR - BRb2 5 PC. Peng ¥ AL LM U EH T AR
RAREAM B 0 TR R0 A% 547 Fo 38 B 7 2003 % #9 TEEE Photon. Technol.

{31



1400900

Lett. vol. 15 (2003), p.1270 ¥ - 2K » b AKEAL Y B RBERIEL LS
B 8 BE(RN) v £ 2 ) Ut A ik > B H 282 @R LB ALSE
BHEHRAFEIEN - ZHERE—EHE L8RP A b ABARE
KAMERE S BEABRR 2% EHEBEME R LKLY > sba KB
BRI THBREPIT > MEEEAABBRESZITHN  ©LEGHYH4E
E A

HENL > AEAGAHHLEZMA RE-—BELE B RRBBR 2
ARERBI A ALIRE fo 2 425 -

(AN zE]
ARAZEZAY  GERK-BEF 8RR M Z AR A

G ANERTAEHAR  RAXKAGBAAREATER » BTH
I S A5 LRI AE R o IR BT R R RS AR -

AEAZS B ARG —BAF B KGR 2 A A
B0 TREBRAMAAERRBEZ A K S (survivability ) & & Bl 4E 7
(Capacity ) » & %, B 3% 3 916 § BOLSK 8 BT R - ™% % ) BRI 403847
TR R 3 4 PR AT RS R R S Y AR R AR

HELAZBE) REAR-—HER A BRBRABFZRERR A 4%
AR —EREHUR—FTREHT 2 RLE AR BARBLEBERFS
@ MR- EEE KRB E D S RBAN S THEARA R
M MR — R P BAF — B S THABRIKBBS
RERRE > Ml —RGE > SRR ETREAPZRGE o ¥ RiTH
EARRBARARRERAARARK  PABHETLE AL —LRE 0 &

L $1



1400900

MBRBEF Gk ERBBIBEE SR —BER—F %
B RMBBT BRI BRAFRATEN R —BERP _BE FRIZHTE
#HTAEHARRE —A@EAH > THEHARELLRAR BB
BRAGEAANRS  BOABRBERE —BERE —B1E - ¥ hix
HEROH—REINR - ERELGR M LBRNSRE— 5 A%
4 B 48 Soam (Fiber Bragg Grating, FBG) o o 3% 41 56 iR 4% sA 306 1 X 42
RESEBREE > LEBEBHB L X AIBE R » B LB HLBRA B
b RBRABEARA SN ETHEH RS BRI S
RBRABRALER > AHBREBAARBLES BT T Rz
FETRERABABR R BARAGZMIE - RAEAZEAH B KRB S
ZABRRA ARG ERZRUATRIEH EHEHIEFLERAE - ERHBR
ABEBAEARIRBEH  FRBLEBLEETEE  BRA—IBEH
%?%ﬁﬂi%%ﬁ%%%%ﬁ’uﬁ%%ﬁﬁ@ﬂé@ﬁ%%%’iﬁ
BERHIEZABES  BFHIASRAB L ABRASAEFRA S
® = TTRAEHCRE R Z AR ERABRR A B AL ER > 2%
BREBBRZRIBEHRIETEE - P RiE6H £ TR LM B 2] AR R B
FTRAHZ IR > B BAMER > EMLBYITETSAAL  REBHEA AR
BRSEMHR BAFEREZRAKE -

ETHOBAERTHARSAMAOB X FNRA > £ 25 HBBRAEH
ZEBH - BHNS  HBREMERZIHHK

[F3#5 K]
F-BAAEATRHZALAEEE  wEFT ABRAA—BLEL

[§1



1400900

ARBRAUBBZABRA 2% O —ERLEH 10 RE— P HiEH £ 30
EREH 10 A EABERBLEHE 20 $RMR - BA—X9F  RBLEHE
20 &35 B KRR B (A TFRAL PR A S11-S12+821 522831 -
%) 22 THRERARSARME AR —ESH 2 24 B HB LA —
KBS B 26 THEALRARABBALRAE 22 BR—ROH » BHEHL
24 T BATHZRGE - BREBLEH 10 LH m BRBLEME 20 5
RFBEH 20 XEA n BABRR R 22 B2 652 24 %48 —18 2x2
® KBS B 20 RABMRNBE 22 WA — OB EhBEMHT 242 MPZR
BEHR20 R20" FF - wib—R > RAKRKEA mxn BERA B o PR
#E 30 ARRBARARRERARMIKE > PRIFHE 0 LEA— %W
BR 32 K/ B 32 BA Gl LRBIREHE 10> 2R F
— B84 34 & — % 5548 36 0 RS 32 THHOERMBRA LR E —BE
34 K F 348 360 PRIEHE 30 AR —THEH LR I8 A— L@kl
40> =T A EF 4 LR 38 B 4 AIRIR BB A K M 40 A KK T 32
@ HEAMRBIZMMRE L34 RP B8 360 FRIEFE 0 RAK -
RESHR A2 BEE RERAMS 40 REAZABRRASE 22 5e—F 4
S48 A A4S A (Fiber Bragg Grating, FBG) » A A2 THE 4 AR 38 T
A TR K8 E 4 (Tunable Erbium-Fiber Laser) ~ 2 EZ E 4 LR -
#= (a) BAXAEATHHIZAABRTER > £—Fwp b 5hE
—RIEHTRARTARIHE—BEF B RRBEAHZAERANEA 4L ' m
DR B4 K2 BRRRAEANBRAERR L 22 MR BAREHR P

BEMEAERASE 22 SRUEAREERL T - SR T RIS T 30 $2
[s]



1400900

FTRAESH KR 38 BB ARREAHAET HAERR S 22 AR > BA
18 e 85 4145 Jo A 64 75 4148 7% & %1 & 1526.63, 1528.87, 1532.64, 1536.57,
1538.24, 1541.88, 1545.83 & 1555.85 nm ° ¢b9} » & Sh M 5 FoiB B # L8
RAB L2 AHHBBERERTRT  ARAAALTEEHEN LR £
EFHEAT  AMBRB 2 ARNBEE —BE34 wit— R P RITHE
30 gkt 2R & (lasing wavelength) £ @ % —81E 34 HAAZ L
BRI B 22 #ATAR > B PXATSABAT BRI A% E %42 34 &
ATRVRIZ A BT B 0 6 B RMR £ 3542 N BABRR B 22 RAL TRER
BRI B S11 2GR S S42 0 THE S LR 38 AR R R SI1 2%
BEA B S RS Z RN THERES (b) BRZARE » B=
(b) BAXREATHMAZ AL REHBARE > BT §L481E
77 Fe 45 B 25 B P FLIE 4] F 30 A8 5T AR BB R R R B AT R 4T Z R
AATHRPIZBRAASTY  ABTHRELANHBHEUNEIEZT oA
o R R AERLEHE 10 B E - RFLEH 20 LR AERA
BRAG ATHHAB TN EZAMBRAELY B ERFEX
B o
5= (a) BAABATHPZIASLRBRNEIBLEEELHELE > B
B —BiE 44 N EREHE 10 L2 AR R S S22 R R % S31 =
MAEA  RABE 188 34 (BFEOHABE) BEZRAMRE TR
BB MR R B S11 AR B SI12- B4R R % S21 R EME R B S22
LA TARI AR AR RS 22 M3k AR E N CaHwREE =
#1236 (B ¥ 2 CATABIE ) NP 18 36 BTR R ZETE 44 FHEA



1400900

MR HER  BOALBREABBRRIES 4 E  wE= (b)
i 5= (b)) BARAGATHAZALRRAG L ALEER > B P ETRIE
B %5842 34 PARIBI IR BRAER B B = 2842 36 AHERI B 2 3K -
FRFSBREZ (a) B N E—%BE 34 (BT oHABIE) £540
AERRE S22 22 Mk MPE_BIE 36 (BF R HBERE) &5
RIABR R B S31 Z AT IR » 4¢ bk 2 BT 4o » BTZE 2 M0 E 488 B
% S22 BRAMARRIE S31 2/ o Bk > EATIREZBERS 0 KREF 4

P BERABRPZABRMNARATREERLEH 0 R AL LA APAMY
F B THBHOBZEBME -

#wm (a) BRF™W (b) BAABATHOIZ L LARNRBLEMEE
AETEEE > ERAEBE —BE 34 (BT ECHEABE) &TEHE > b
$w (a) BATF BiE44 B4 A-RIBEMH 20 L2 K8 n B S21 &k
&m%$nz% 3848 34 SIKRA B AGARR E S21 2423k 0 Ak
TRIEHE 30 MAME B8 36(B FECHHABE) o w(b)Brr

® #w (b) Bl RAME  BEERALE  wEw (b) BT ¥
EHEATHAE 8236 Fw (c) BRAEW (d) BARAERAEE
PIZ A GRIRABEAEE bR EENEw (c) B2 —B4E 34 fisg
B2 kB AREwW (d) B _BE36 R L2 LR aNE—BIE34 e
EARRIB AR A B S21 12357 - B 3842 36 &IE AR P SRR S S22 2
fB9% ST I BTBTES 44 41 Bn R 8RR BRI 5 S21 RR kA R % S22 2 F -
72 (a) BREZ (b) BARFAT G Z 4 4R EN LEHER R B

ALBEE SARERAUNB 22 AHGRAREELHEBRALR FH¥
[S1]



1400900

Emu 2w ATHRGERASHARBEARELE GBS NEBRIRBE
MR ZERBABRAE 22 FEALHERYE  BEEABRRE 2 %
EBRABH > mATHRGUZIRAALLEARLEF AT IHBHE
WwRE (a) BAF TRAMEBE —BE34 (BPE oHBEBE) /78
W EARRAE S22 A5 B 2808 AL ZBRBARLBE RS E (c)
BAw %5 (c) BAER (d) BARGFAT RO Z A AR REHDB L
#E o FE (c) BYH—%428 34 P2 BB R % S22 BBAE  BeE
FRIBRBR R B S22 RALARRE 21 k> HA5DEEE (a) B
BTREBZRFRAR PREHTIOCEAH KR E_BEIC(B P2
MERBE ) wHE (b) AT kAL ER (¢) BREE (d) B
X BBAZ AL BB E AR 2 R B R AR AR D SRR R B S22 2 3k
THETRTE R AN RMRR B S22 K g o b FAIHRAEBE BB 3418
TRWE > FAMR RIS S22 MM R B S32 e 2laE - BIR AL
O HRBRRIE S21 ~ LHARA R S22 AMAR S S31 A g R
@ =52 FoERR B RIR  EIRE R B2 36 ATR AL - €HERAE
Bl5 80 4R B 25 S22 R R B S32 443 EE 0 B b AP T 46 KRR B
AHBE—BERRE S EBOEZRRE
ARARY —HEABRRAAFNZIABRMNA L EERU—F 2
TR EESR > EH - ABRRE - —BRABR-KBESBAEARZIRE
Ly BEHBLIEITEE  MA—EREH AT EREHTEAETH
FHAR > AR XGRS ER G > LA BERH R L2 184

BB ABRAB L RBRABEE RS ETAEHARE
{31



1400900

BZABRARHEHARBRASARNLER » THBKREBREZRRLEHE
BAEFTEE > PHREFNETAEMAND AEAR B AR ZAE > L& H
KB > EMLLBRSHERAMAE -  AEABRAAEBRSEMHER > BAE
TREZAKE -

M bR EARBHZRAET AN R B AR RENA
BELEHBBAZTHAZIARAERBEUATH LA RMRERFATIHZE
B SBRARAZAFHEHNEEAMEZIHBK - B - BBRRBHAMAHZ

® MERCAEH YRR ELERTAITHFEHEERAN -

[BXfHERA]
F—EAREATHROIZLAKEME -

¥$= (a) BARBATHRGZA24ARAFTER -

- (b) BARAFAT M ZALARBE L LER -

%= (a) Ez‘%#%&ﬂﬂ%‘*z@{mz%éﬁiﬁd%&%iiﬁéﬂ%éi%%&@ °
= (b)) BARFATRMAZARARABBANLE -

#m (a) BARAEATHAZARARNRBRLEHAELGHE -
#w (b) BARFATHMAZIARBRNRELEHELBLE -
¥m (c) BARBATHFAZALPRABISEALE -

Fmw (d) BAREATHRGZ 2 SLARA BT ALE -

5 (a) BAREATRFAZIARMRNAER R B ELEIE -
2 (b) BARBEATHEMAIAKRARNLERABE LR -
B8 (c) BARFATHHZ A KRARABBALE -

27 (d) BARFATEMZALRRA BB LEE

10

131



1400900

EXFRFE ALED
10 XR&H

20 RBEEHE
200 RIEHEH
20" RIBLMHE

22 REER B
24 HEIHEE

26 HBEH

30 PRERE
32 AgE

34 H--BE

36 H o4

38 THAEHAR
40 @ T
42 kA
44  BiEs

11

[S]



1400900

1024281 Af6E##%7

£~ PR RE
| —HEAK B RAABHZ BRI S % 018

—EREH UIBLEHBOSCHBEEEENRBELEHEPREUAL AR — X
BE o BRRBEHOLIE
Eh RGBS THRERARKRS —ARMIE UK
—EIEEEL MR B RN AR R R BB AER
—H1BA R THEEELRIIEEBIABRAZ U A —REE >
® AEIR B B VT AR A X A REE AR
— PRSI E > AUREELERIIRA — BRI ARINR > %P RIEHE
O THAEHAR - —A@RAHR—AMILSE » ZAMRZEAR
=& o jﬁi%a‘&%ﬁiﬁ%.%#% P RIR R B BBAR R — B ST
EXAZE E TW#vtﬁﬂﬁ?@%aﬁfﬁﬁﬁa%;%E’&W
PEHARESHZARIIE » BB RGN UFENGAIRSE
WAL BUIIRENLE — BIE R P G -
® 2. oW FEAGEEE | AR AR B RABMB Z KRR L% B
MY AEEHE RO - ARSWIR o BEELEE Y -
3. W FRANGEE | BAEZER B FRRBBZABRAZSL > £ T
% ERGR & 1 B S8R Bk Al (Fiber Bragg Grating, FBG) e

4 w9 FRAREE | AFEZ A B RRBBB ZABAR LK L P

3«&
35

T A E SRR B T X AR R B B3GR 8 Bh 0 303E B 3% bR,

>~

b2 HABA S BHEIETAEBARRE L -

5. ¥ HEHGEF | BAAAEZ AR B RRBBPIZAERB A% EP



1400900
1024281 BHEXEZER

-

BB B RERRA A > FHTAEH ARE D X% ARMNIKY
CHEBALRBEARLEZTR  ZREREHBRARBLEMS EEMTE
25 P RS F T 5T B AMA R B LSRR B AT R AT Z IR o

6. WP FRAGEE | AMEZ B B RRRBF Z ABARR ALK > §3F
HBAFEHRE —BIEITE NI BRLHBI B RAKE S
BEIAZ RS RSB RITRAE -

7. wPEEAREE 6 AFMEZBEE B RAABIZIABRA LA L P

® FYREHTHRGAE AR BE R R B E 2 B8 AR R BAT

=

18 0 AT HIETZBTREAL B

8. W FEHEEF | SAATE X BA B MA M Z AR & 4
FOIRAIE 3% — B AGAT i > MR RIREMEB P TR0 > Lk R @
BE IR E F RS A BITRGA -

9. ko FFEFGEF S AL Z BA A HA MBI Z ABMRA L4 AP

S e T A HE N B — S R = 35 4E 2 18 A R R A
® 1 5 AT B B o

1040 FF FHGBEE | BATEZBEAR B RGBS Z RBAR A 4% 0§ %
HBRAIE R A — G ITE AP 2 —RBRR BB - BAEBI - %
RVARBR AR E F —BICHS BT -

AP HFRAGEE 10 AAEZBEA 8 RRABH Z LBR R 424 #d
FIRRHE — IR G2 MR BATIE > B P REHE
BRI E L E R Yk

R4 FJAGEE | BALZEAR A RARKRPZABRB AR £ F



1400900

L 4

*

102452 B 1 BHAEHKRE

9 A E & R A T A4S 84 E 4t (Tunable Erbium-Fiber Laser) »

14




1400900

OSA

/

A~ B

10

{51



1400900

[sS1



1400900

[§1



1400900

]

TLS 3/
@ 0S g
OSA

ﬁg o




1400900

%

% mw(c)HE

@
%

{1

VB

£mw(d)E

{§1



1400900

{51



1400900

& &
#2(c)BE

o
=
=

| =——
H
i

K
#5(d)HE

N



