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Abstract: In order to realize the on-line measurement of a birefringence fiber ( BF) loop mirror ( Bi-FLM) strain sensor,
the theoretical wavelength-demodulation on-line measurements expression of a Bi-FLM strain sensor was deduced. Two different
groups of four-adjacent-wave-valley wavelengths near 1550nm and 1310nm were chosen and substituted into the theoretical
expression. Both the calculated strains were basically consistent with the given strains. The result shows that the absolute BF
length can be calculated by the random four-adjacent-wave-valley wavelengths, the initial BF length, the initial BF birefringence,
and the initial strain dependent birefringence coefficient. Then the strain can be calculated according to the absolute BF length
after axial strain and the initial BF length. According to the relative positions of any four-adjacent-wave-valley wavelengths which
contained strain information, the noises or external sensing can be distinguished when the interference spectrum changes. By this
way, the noises can be eliminated, and the measurement accuracy can be improved. These results can provide guidance for
realizing the on-line measurement and improving measurement accuracy of the strain, vibration and other sensors of Bi-FLM.
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Fig. 1 Schematic of Bi-FLM
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Fig.2 Birefringence fiber loop mirror sensor wavelength demodulation
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adjacent wave valley wavelengths near 1550nm

given strain/pe A, _»/nm A, _/nm A,/nm A, 1/nm calculated strain /pe

100 1629.725 1580. 3394 1533. 8588 1490. 0343 99. 5752477940537
200 1634.45 1584.9212 1538. 3059 1494 .3543 199. 894351642776
300 1639. 175 1589.503 1542.7529 1498. 6743 298.913752005692
400 1643.9 1594.0848 1547.2 1502.9943 399.232867617089
500 1648. 625 1598. 6667 1551.6471 1507.3143 500. 740355994095
600 1653. 35 1603. 2485 1556.0941 1511.6343 599. 759737768407
700 1658.075 1607. 8303 1560. 5412 1515.9543 700. 078840896179
800 1662.8 1612.4121 1564.9882 1520.2743 799. 098235643586
900 1667.525 1616.9939 1569. 4353 1524.5943 899. 417350395254
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Table 2 Calculating strain results by four adjacent wave valley wavelengths near 1300nm

given strain/ e A, _»/nm A, _1/nm A,/nm A, 4 1/nm calculated strain /pe
100 1337.2103 1303.78 1271. 9805 1241. 6952 100. 267973850571
200 1341.0872 1307.56 1275. 6683 1245.2952 200. 632670522283
300 1344.9641 1311.34 1279.3561 1248. 8952 300. 997382638585
400 1348. 841 1315.12 1283.0439 1252. 4952 401.362110053483
500 1352.7179 1318.9 1286.7317 1256.0952 501. 726852655537
600 1356. 5949 1322. 68 1290. 4195 1259. 6952 600. 029301964372
700 1360. 4718 1326. 46 1294.1073 1263.2952 700.394017769113
800 1364.3487 1330.24 1297.7951 1266. 8952 800. 758748691899
900 1368.2256 1334.02 1301. 4829 1270. 4952 901. 123494590345
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