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B HRAE R IB 2 - OTDRIEITYSS SRR ZE T A2 50 T3l - RIRITEIFE

= . R LA ERENES - BS ST ENATEEE
EREE . SIS IR e - A BT LT AMERER S
BT - (OB B TR IIME S e 58 [ - ST S L
BB » S A B RATR AT SEIE B Lo S B OTOR S H (LRI 13

-20-



i FEEEVEE TENNL (RIEANEEBEA RS |
EEPERAMRBRD - BMEERSITS ) FES e o A
> FTHEEARBIBEE - A BURS L% B OTIRE 2458y
BRI AT AT AP RE BEBL B AT THES » SR BB — Bl
RO L - ALl BT E  SROTDR T L T s |

Y ~ A EOBRHE R s

R TR BRI OTDR{RFI] F BB 25 B (Rayleigh Backscattering)#1
% % (Raman Backscattering) JF B {E i () — 8 £ THEE Wt 52 » AT N AE
OTDR EX&JNT SSHEIIRE - B AR F 77 E 5 B B84 (Brillouin Scattering)
BB MY B SE BRI I 5 2% (Brillouin Optical-Fiber Time Domain
Reflectometry ; BOTDR) - ‘&7 MEH] Fl AR B LB 4 i H. i a7l
SRR e FE ) FERERG 55 - BOTDREZH R AT R SRR S pa e g o>
HAHIHE—JHIEA 525
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BE G ARTE MR AR 5E B OR

§ 4.1 BOTDR#I & # /E & 7~

 BOTDRYREH B ANTTA AR HANDOS EEf — KA iR
{55 - THREIT]— R OTDR M A B BL B G M E B AR B RO 234
ANDO/AFIAQ8602ABOTDR 2 4 BiR¥ Bl 1. 177 » #8EULE—#ROTDR AR

E4.1.1 ANDOATEAQS602EVBOTDRZ #E5

— ~ THERREDE

FE— N RGP SRS AIEE R RIE. L 2PN K
A B 45 BRSOt (Brillouin Scattered Light) fRESAESERR-TEIRFRRRA
B A BT ERTE AL MBI R SRR L A FRIRTER - BEDEEE
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W AS SRR E BRI E - SRR e 2NN R REEE
Bvg o W TRFR -
Vp=2nV,/A
Her n SRR
V, - B
A ABDER R

tnput fight (vo)
Rayleigh scattered light (Vo)

i
- Brillouin scattered Gght {Voka)
B
5
£1 Raman Raman
scattered li scattered Oght
vo-P) gnt (Vo) v u=(10+a few)GHz
[\ P =(10+a few)THz
Z -

Freq.

E4.12  BLAVERESYGEE

—TE > HERE B REREE AR 3um (1.55pm) B
BEIAH9:13GHz (£11GHz) - RS BERBEE v ahaEakd)
FES (o) fiE L - BREMOBLBRERSR  REBERME £
1.55um JEERE 0 vy BIBMUIRE » dvpd7 Fldvy bR N RITIZR |

dvy/d7'=1 MHz/'C

dv,/te=493 MHz/%

4.1 3BT _ERAT  SEREMR I e RS RIRRAIEE] - (HE2 A Hvs
LA f e B o o B e B U el -

N S w :
g sool  ATHMHZX] at i1 S5um g’ 422 i 1MH2/C} a1 4=1.550m
g 400F % R4
—20F
§ B
‘g v (; — 05 A 1jg J;1 2 g -m-%lﬁo_——zlﬁ“_(l)_-_ﬁ__jﬁ—ﬂ
Stram £ (%) Temperaliwe (*C)
E4.13 fESEEREEEHEES RE T BR
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R T EAR B RET - BINR SRR R
ISR E50.002% /C » FRLZEAIRS HIER T » EER B AT LU BRE R
St - - ERATEREORATS AR R AT RN FLL
BTN e R R R R -

= - RHRAQRO02 AR SEAITE

AQS60IELAAIRERHEBRETY B4 14777 -

B I AL R ER ML - TS (FFEBEEE - RIS
) R - RS R - (R AR L RS B B
SEEEREESY, - BRI LREA RS EEREE Ry, v, (B
IR, +vs FIAHISEIERY 232 ) TR A BB A « BETUEIR
ORISR - AR R R E SRS - RIS AESR
SRR EAE - AR P R RS B AR B B (ve(e)) -

Briflouin frequency where sfrain *
oceurs diflers from other places.

0 L T

- Signal
processing

‘Time ...

L E4.1.4 AQB602 EAKHREFIEITETE

7 B %% B TR RS Bl B (vo(e)) BV M TR B 5R 7 FE B8R 2 B ARER T 23R

=i

vp(€)=vp(0)(14C- )
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Hrfivg(e) | BIEB AR RIERRER
ve(0) * MBS R R SRR E
C: R FRE
e fER
FEEAESR - RIS R S SRR B = vy () B AR ST E S B TR e 28
oM BEAL o B BRI A Y & A SRR R Pt T A v S RE R 5 ¢
S @
AE U AR G RISEER - AQB602.E. 75 &I e B 43 (BOTDR) A48
Ko E(COTDR) R FECHAERIRE

§ 4.2 ZHRAQB602EYBOTDREFHIE K

LHEANFIRIBOTDRIE AL - BIAQS602FZAQRG0IB » 74 % JHI & A
FEELLRTE S —fF » BIAER0.005% @ MERRITERIAR » AABEZE
FRAIAQ8602Z/BOTDR -

LIEEE (FF19) S - BOTDRAES,
TR HIE VIR - AL BRIA B Y100 ) B R BN
FER -

H. scale: Distance (16 kmvdiv)
V. scale: Strain (0.1 %/div)
Distance resolution: 100 m
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0B BEEETAEEE (3D) : BOTDREE
T E SEE R U fFE0S/N B AR IR AV 100 BL R B AR AEY

H. scaler Distance {16 kmidiv)
V. scale: Scattering power (20 dB/div)
2. scale: Optical frequency (100 MHz/div)

3 ST ERHIERAER - BOTDRAER
B DU, » SRS/ AR AT 100 B R B AR ARAY
EEe o

==

LR

{1

= Strain {average) waveform

« Strain (scatter) waveform

« Brillouin scattering spectrum
« 1 055 waveform

3BT EEIETY + COTDREER
TESHE—FI0ABREREBIER -
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H. scale: 16km/div
V. scale: SdB/div
Pulse width: 100ns

Y ~ ZHRAQSCO2ME B bl =i

ZHEAQSOO2MEE I HIFE ZL(BOTDR mode) A& an384 2.1 ©

F4.2.1 BEEAQBOOLFE B R IEARAR

FER M ~ ARSI AR  AE R

B

EE AR A (km) 10 ~20 ~ 40 ~ 80 ~ 160
JESEEREE(%) -6.0~+6.0

AR A AT BE R Scm

FEE(min,) |FES 0.001%

FEEARRAIEE (%) 3

IR EE (ns) 20 50 100 500 1000
EREEE dB) 8 12 15 17 20
HBIRE R (km) #5925 #5945 355 365 #3780
FEREREAT E(m) 2 5 11 55 110
TER G (%) +0.01 +0.005
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§ 4.3 BOTDRA ¥l )% #8 78 0 JE 0 2 6 /9

75 E LRSI BT (BOTDR ) FERh I At f 5o B R
# » (BRI RIERARE - ZEAQSC02EN S IERRI B T a2 E)
FEEE0.01% REBIRERIEIRAR0 dB « LS b BrBUIB - 7ok
SCHFERT » 75555 TEBEHTE - TT—ARE0OTDR IR TS - BHRERY
SRS 2T R SN AR - BB EABEES B
BB AT [ETTHBOTDR FAIB A4 - Ll R
fE - MESBEELEHELRS BT IE - ERER LR
B > BECLHRLE TR » TR BRI BOTDRMEIEE » i & Rk
LA 5 -

BOTDR7 A FE R A TR 2 vk o2 S FL B + HEBP R0
BEMRA  RTESFABIUMES - EDASRERE - HRA
BT SR » R TSRS RS 0 T R A TR e
SRR RN » 7R EIBOTDR B B4 LR + R s
A0G-400C KA R N R E ER AT B - SR LEE
(& FEN e B B TR T -

FIFIBOTDRA B CRRMERES o LU AL S R R R A B
REEMHRATERY, T8RRI E R B - B
P - TR ORISR  EETT S R R TR - AR
HBRAILE - I E R B s s - U%%ﬁﬁﬁ%ﬁﬁ%F?'
BT -

B R TR N EN R Y 1 - RSB F R
SRS (E— %mLﬁﬁﬁZ%ﬁﬁﬁmE%=ﬁEum&%FﬁT
BBl 26 » FLIER AR EER R ERACKAGE S A R
o BEFER, SCRPEBEE - that el )\ BEICIELT - it
WENE AR —EIEE NN - BR  —REE EAREREH
PREREIRASENERHERE  RALEEAS SRR
B B IR TG - LIRS BT IS B et (R i
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ARBET T REERER » SEMERHRHERR DT —E5tEE
AR SEH S B BB T RS R RS B
PIEE - WEE IR S E R AR BA R E R R
TR > T RERECRIRSE 0SS -
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§ 5.18 &

KEHEE - HARFM TR HEREAN > FHE - ek
RS ERG i TERM mEERRENE— - HEERAE
RSB S R T8 AH - ERMFNRHOEERERRAE—H
TNy - FEFIEERARTSK > WEtE2000F12512H » A HERR
BE AR T — MR - 2N TATLPR, - REREEHAE R
FESMAE D EREA TEBRRER - EEEEAR > A2REL
SREME  EFBARETERNERD - ARTERE  FRER
RS > BREWE - BOARAR SRR ERSEMEREE
AEBET - AR BH BT - B TES - BERERCHR
TG o AT LA R A T AT R — T Pasiel - thEEREAb IR
FTHE T TokyoRcb B | WSS » 7T R H AR AR IR T AV TG AR S 5
DR SItEERF A S - FEA LR KAV AR

ETETHIR S -

REEES > EEMAIEE TTHNER ) EELF  ERERE T it
g —7 ) BRHAK BB AEREEMRAN T RAaEEE .
ERIIEERY - EHARSSIE—SEEE > TTHAES) R
ZF8E Tlocal telephone s ° FESRFS T AHIESS | [L&IEE - RAEWY
W TTINER,  BEMEMLSERESRER  BEFERLEEIAm
=y TEHASE,  BEBRET ABRWEEHES M EEER T4
T | > BAANEE TTHRES ) SELH  EENREEN T

By, o FRLERE TENEE, —AERTRESARETY  ERE
ST - MR T SRR 04 THRER  BHE
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T TANER AREEMN  BRAEeRHASRE+E  BS
BEAERENA IBRANEE  MEIER > FEE—% THAS
HYES  RAFEEA TNIT, MRS AELERES - RENEE
BN RSN AR E IR B R RIS - DH LA H e
B - BRR LEEREAENTTOASE RIFAMRE - (Al ALT THA
W AT ZER - I HAERIER 5 - A0 B85 E
FAA RS U DUEETE SRR - B TRUSER
BRHZ B (SEAERY TDoCoMo | {EAE MR ENR =K - #IET=
NEEHF " DoCoMo ; B Mi-mode |, 287 HHER » HAN—EES
feily BAR B AR FE B AR RIS B - XAIFMKDDIFTZH © cdma
One , FiFTHIBIBE SRS " Designing The Future | » 3T EEBHRITHH
FIETFRREMAHELEE RS TEFWEx x x 5 2 TElEx x
x o FF AL - R SREERHEL T "EZweb, + TMusic, IR
B ETRM TE 8 MEEERR THMWA LA -

§ S2E =&

FHEHE B REAA T B EEOLREE - B
REERES » BRI O eSO - LIRS e iy S -
EI BIBOTDRE A 2 BV B B A S A A A R

5 ENBIRE AR RESTRE TS - AERSE (—5
FITENTS400E) > BAATETER » Kok TR B s s E e
SR CHUVESE - UHERHEASE  DEaEsyy -

FTEREHANAEEED AN ECRNT IR A TS
AR R SRR T R R e SR E B RS - DR
ZRE
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