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Fig. 1 Schematic diagram of distributed temperature

system based on Raman scattering
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Fig. 2 The relation of temperature T and Raman ratio R, /R,
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Fig. 3 The non-periodic pulse signal
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Fig. 4 The non-periodic pulse signal after

passing a low pass filter
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Table 1

optical fiber Raman temperature measurement system

The devices and theirs’ parameters of distributed

. Detecting
Devices Laser WDM DAQ
module
Center
wavelength:
) Two
1 550 nm; Low-noise;
) channels;
Pulse width: Avalanche )
) 14 bits;
6~20 ns; _ photodiode;
o 1 450+7 nm ) The
Parameters ~ Repetition Including .
1663+8 nm 7 maximum
frequency: preamplifier
. sample
1~20 kHz; and main
"~ . o rate:
The maximum amplifier B
125 M/s
peak power:
24 W
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Fig. 5 The curve of distance and temperature without
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Fig. 6 The curve of 3 meters at different temperatures
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Fig. 7 The curve of 3 meters at different temperatures

after gauss fitting
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after coefficients corrected
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Fig. 9 The curve of distance and temperature in
real-time acquisition
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Table 2 Contrast between standard temperature and

test temperature

Standard/ Actual/ Average/ Error/ Average
e o) CHy  (C) error/CCH

30 31.5 31.4 30.0 31.5 31.4 1.4

35 35.2 34.3 34.3 34.6 34.6 —0.4

40 40.6 40.3 41.2 40.8 40.7 —0.7

45 44,8 45.0 45.9 46.3 45.5 0.5

50 49.7 48.8 49.3 48.2 48.9 —1.1

55 55.5 54.8 53.9 55.2 54.9 —0.1

60 60.6 58.8 60.8 60.3 60.1 0.1 0.9
65 64.0 64.8 64.1 64.6 64.4 0.6

70 68.5 68.2 68.7 69.8 68.8 —1.2

80 80.3 80.9 80.3 80.8 80.6 0.6

85 85.3 84.4 85.4 86.5 85.4 0.4

90  89.7 90.6 90.7 90.3 90.3 0.3
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A Linear Correcting Algorithm for Improving Space Resolution of Distributed
Optical Fiber Raman Temperature Measurement System

NING Feng, ZHU Yong, CUI Hai-jun, LI Xiao-qin, JIN Zhong-xie
(Key Laboratory for Optoelectronic Technology & System , Chongqing University , Chongging 400030, China)

Abstract: Because of deficient bandwidth, the space resolution of Distributed Optical Fiber Raman
Temperature Sensor (DOFRTS) is low. When the sensing length of fiber is close to space resolution,
there is no accurate temperature response. For solving the problems, a new linear algorithm is proposed.
Firstly, the relationship between Raman ratio and temperature and the characteristics of frequency
response are analyzed, and then a mathematical model is built up for this algorithm. A single-mode
temperature sensor system for 10 km long is built up, some related experiments are carried out by using
the algorithm. Experiment results are consistent with theoretical analysis, the temperature amplitudes of
testing fiber from 3 meters to 6 meters are corrected. The temperature measurement accuracy reaches 1°C
and measuring time is 40 seconds. By applying this algorithm, the limit of bandwidth can be overcome
effectively and the system cost is cut down obviously, at the same time, space resolution, temperature
resolution and measuring time are optimized.

Key words: Raman measure temperature; Bandwidth; Linear correcting algorithm; Frequency response;

Space resolution





