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Measuremant method Opftical pulse input
Optical fiber [
—
iy
g BOTDR
«)E; Featutes
Measurenent along the optical fiber can be performed:
« continuously {the entire optical fiber is the sensor)
+ over fong distances (approxirately 10 km}
P,
The frequency shift of the Brillouin scattered Suitable for monitoring civil and architecturat
light is proportional to the strain, structures large structures)
a3 2. 5% #e
i
Anti-Stokes components : Stokes components
Rayleigh v
Raman Brillouin Brillouin Raman
T T

—~—— —_—

A Wave/ength
12 3, Brillouin AHEZ
22 XY #d4s HEYE OlEe ¢ &AM AT
Z4d ¥MYEZEYH FHAE Curvatured} ©)2HE Curved AAtstE wge o3
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O Tangent vector

ol® curved Tangent vector(Z & velocity vector)gt & F Mo A3} vector2A the
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71 s FAE wetr] W FA] HolojtH(aY 4 FE el, 2= 47 xF, yE & F3)
+$ vector).

rir

O Curvature

Curvaturezt= A2 ©] tangent vector®] Zto] ZA & wal7pa A LA W=7l o3t
BEE F€ Aotk 2™ 594 B § %] solH 9 tangent vectorE ¢;°]gtx 3L

s+dsoll 4 ¢l tangent vectorS t,etx 3, 7 t,9 Zte Wi Sg7t B

\Tangeat Vector 3] « tangen veclo:
N\ TN
T T st \b
j - ‘ \ ;
%, | ;jé‘ 1 '
\\ “,«// : *,

12l 4, Tangent vector? X9 3 5, Tangent vector?| HE}

S0t ol AThn B THe U] YR BFT & Atk 2B 59 7} Aol #i

ERE S 99 9xF)

8s=61= rSp (4 2)
g 23, k=1/7r 4% °]83¥ &} 22 Curvatured] tig 2& 2& F gt
__do 2]

k(S) ds (41 3)

714 gv FH9 tangent vectord x=o] WI(RHAIAMEEoE M) ZHE(tangent
angle)e] c}.

O FoJA curvatureZ5H curve? A4t

k()& 7RI 71F3ALS o, tangent angled th&3} Po] & & gt

- 177 -



o(9) = 0(0) + [ Ks)as (4 4)
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a1 ¥ T oderr R4 FFE e S 2o 78 £ Ut

= cos(a(s)) (4 5)

_ dx
F="gs
t,= -2 = sin(o(9) (4 6)
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2(s)=xg4 gcos(g(s'))ds' A7

v =gy fsin((z)(s'))a’s' (4 8)
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