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Temperature demodulation technology of distributed optical fiber
temperature sensors based on EDFA
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(1. Wuhan Research Institute of Post and Telecommunication Wuhan 430074 China; 2. WUTOS Technology Co. Ltd. Wuhan
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Abstract: In order to eliminate the effect of amplified spontaneous emission ( ASE) noise of Er-doped fiber amplifiers
( EDFA) on the temperature measuring precision of distributed optical fiber temperature sensors a precise modified formula is an
effective means. Firstly the influence of ASE noise in EDFA was analyzed and then the temperature demodulation formula was
modified with intermediate calculation results. $ ly based on the theoretical and modified formula the temperature was
tested and the results were compared. Analysis results indicate that the modified temperature demodulation formula can
efficiently compensate errors due to ASE noise and improve the signal-to-noise ratio of the system and measurement precision of
the temperature obviously. The experimental results show that the temperature precision is raised to 1°C~2°C by using the
modified formula. Moreover amplified Raman spontaneous scattering is also observed in multimode fibers as the same as in
single mode fibers and causes amplified Raman spontaneous scattering curve distortion. However amplified Raman spontaneous
scattering exhibits ideal temperature effect.
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Fig.3 Temperature effect of amplified Raman spontaneous scattering

o

time/ps
Fig.5 Raman scattering induced by ASE noise of EDFA

ASE o
ASE ASE
ASE
3 EDFA EDFA ASE
(6) ’
4 : 65°C ASE
o EDFA
EDFA  ASE ASE P,
P, di (1)
o 2 '
ASE P, dt =KSv,*PR(T)exp —(a, +a,)L dt (7)
ASE ASE
ASE . P, di OTDR
ASE . @ °
L, ASE
100 .
90 E . = f K.Sv,*PR(T)exp —(a, +a,) L dL (8)
O 80 0
B 70 ASE
2 60
£ 50 Il
£ 40 v Ly .
g 3 Eyo= [ KSvOPRAT) exp = (a, +a) L dL (9)
20
10 T T T T T - T (8) (9) Ena EnS Ra( T)
0 200 400 600 800 1000 1200 1400 R(T)
distance/m S o
Fig.4 Temperature curve demodulated by the theoretical formula ASE
EDFA  ASE E,. Eus °
10m ASE
( 1) ( 2) En a En S °
2 Pa PS En a En S
. 5 . (6)
hAv
T'=3a Il/ﬁ(T) v V(T —V (10)
i~ (e —a) (L=L) +lnf por 70l = Tne] -l Ta 27 D
kTO Vs( To) - Vn S Vs( T) - Vn S
(10) (6) Vna VnS 2’ Pa PS



36 4

EDFA

547

temperature/ C

0 200 400 600 800 1000 1200 1400
distance/m

Fig.6 Temperature curve demodulated by the modified formula
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