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Implementation of Stimulated Brillouin Scattering in Optical Fiber
Sensor for Improved Stability by Using Neuro—Fuzzy Theory

E I 3 S R
(Kyoung-Jun Hwang * Keong-Tae Yeom * Yong-Kab Kim)

Abstract - This is a research to apply 1310nm single-mode optical fiber to a temperature sensor. The existing study of
optical fiber sensor is complicated because it was made with various equipment. To vary scattering, the variation of
optical frequency is measured by using Bragg(lattice) or pulse generator and also bulk system is created by YAG laser
but there were some difficulties creating experimental environment and it was a problem that the stability of measured
data was low. The temperature sensor system using the suggested sBs(stimulated Brillouin scattering:sBs) from this
research is much more simplified straight-line system. To improve the trust and accuracy of noises from optical
frequency and unclear results, it was analysed by using Neuro-Fuzzy algorithm. we tried to get more correct data than
existing system. sBs measure that optical frequency changed due to the variation of temperature. The analyzed change
rate of outcome by Fuzzy theory is 1.1 MHz.

Key Words : Scattering, stimulated Brillouin, Fiber optics sensors, Optical data processing
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Fig. 1 Optical Fiber Temperature System
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Table 1 Measurement data in optical fiber sensor system.

ec ESnES ez £ BN
=5 12042600000.00] i T2988000000.00
26 12943500000.00 29 12993000000.0
57 12945200000.00 50 12555200000.00)
o8 13349070000.00 5] 12997310000.00
23 12850100000.00) 52 12393530000.0
30 12952330000.00 53 13001100000.00
Ell 12953330000.00 54 13001630000.0
EX) 12955530000.00] 55 13002 170000.00
33 12858330000.0 56 13003170000.0
34 12959170000.00 57 13004000000.00)
ES 12860170000.0 56 130065000000
ES 1296 1670000.00 59 13009170000.0
37 129627170000.00 g0 13011670000.00
E) 12964000000.00 61 13015670000.0
39 19965630000.0) [ 13017 170000.00
40 12967 430000.00) 63 13017500000.00
1 12970000000.00 64 13016350000.0
12 1297 3530000.00) 5 73019000000.0
13 12877 400000.00) 56 13020670000.0
44 12970 160000.0 67 13024170000.00
5 13380650000.00) 5 13025000000.0
45 12963100000.00) 89 13027830000.0
7 7298540000000 70
Ed 2 RE-HX| d0e|ESE EMAFHA 2 Holg
Table 2 Analyzed Neuro-Fuzzy data.
e = ec BN
75 12947350000.00) gL 12985000000.0
%6 12950030000.00 19 12898000000.00
27 12951830000.00 50 13000100000.00
28 12952070000.00 51 13000370000.0
29 12852100000.00) 52 13000440000.00
30 12953330000.00) 53 13000600000.00
31 12954330000.00) 54 13000730000.0
32 12956330000.00) 55 13001770000.00
3 12057530000.00) 56 13004500000.00
34 12856160000.00) 57 13005170000.0
% 12960170000.00) 58 13006000000.00
3% 12961670000.00) 53 13007 170000.00
37 12962170000.00) £0 13011470000.0
8 12963000000.00) 81 13015470000.0
39 19964830000.00 62 13015770000.0
10 1206633000000 53 13016500000.00
41 12968000000.00) 64 13019930000.00
1 12874330000.00) 65 13020000000.00
13 12378600000.00) 66 13021670000.00
44 12964930000.00) 67 1302357G000.0
15 12987030000.00) 68 13026000000.0
8 12987600000.0) 69 13027830000.00
47 12989500000.00) 70
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