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A Study of the Reflection Type Optical Fiber Sensor Based
on Speckle Detection

Eunju Jung and Jaehee Park’

Abstract

A reflection type optical fiber line sensor based on the speckle detection has been developed using the optical fiber
mirror with the reflectance of 72 %. Some experiments were carried on with the automobile and the 500 m length
multimod fiber. When the automobile passed on the fiber sensor, two abrupt changes of the output waveform occured
like the transmission type sensor based on the speckle variations. The signal to noise ratio of this sensor was about 40 dB.
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Fig. 1. Reflection type of a optical fiber sensor based on
the speckle detection.
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Fig. 2. Speckle patterns.
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3. A laser and a photodetector module.
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Table 1. Metal materials for coating

R

Silver Gold Copper Aluminum
Wavelengths, |
n k n k n k n k
0.40 0.075 193 1.45 0.85 0.40 3.92
0.45 0.055 242 1.40 1.88 0.87 2.20 0.49 432
0.50 0.050 2.87 0.84 1.84 0.88 2.42 0.62 4.30
0.55 0.055 332 0.34 237 0.72 242 0.76 532
0.60 0.060 3.75 0.23 297 0.17 3.07 0.97 6.00
0.65 0.070 4.20 0.19 3.50 0.13 3.65 1.24 6.60
0.70 0.075 4.62 0.17 3.97 0.12 4.17 1.55 7.00
0.75 0.080 5.05 0.16 442 0.12 4.62 1.80 7.12
0.80 0.090 5.45 0.16 4.84 0.12 5.07 1.99 7.05
0.85 0.100 5.85 0.17 5.30 0.12 5.47 2.08 7.15
0.90 0.105 6.22 0.18 5.72 0.13 5.86 1.96 7.70
0.95 0.110 6.56 0.19 6.10 0.13 6.22 1.75 8.50
2.0 0.48 14.4 0.54 11.2 2.30 16.5
3.0 1.22 17.1
4.0 1.89 28.7 1.49 222 597 30.3
6.0 4.15 42.6 3.01 33.0 11.0 424
7.0 525 40.7
8.0 7.14 56.1 5.05 43.5 17.0 55.0
10.0 10.69 69.0 7.41 534 254 67.3
4% Bk Bol ZHo] YA =S FYRE 74
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Fig. 4. Optical fiber mirror.
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Fig. 6. Results.
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