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Study on Reflective Fiber Optic Sensor for Displacement Measurement
over a Wide Measuring Range

WANG Xiao-dong YE Mei-ying
College of Mathematics Physics and Information Science ~ Zhejiang Normal University ~ Jinhua  Zhejiang 321004

Abstract The output characteristic of reflective fiber optic displacement sensor was analyzed. A novel reflective fiber optic sensor
for displacement measurement over a wide measuring range was designed. An inverse model of the sensor was obtained based on
neural network trained by the sensor’s output and the actual sensed displacement. The neural network was used to process the
sensor’s output signal which could largely widen the measuring range and enhance the measuring accuracy.
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Fig.1 Typical output characteristic of reflective
fiber optic displacement sensor
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2 Schematic configuration of reflective fiber optic displacement
sensor a and structure of measure probe b
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Table 1 Test values of reflective fiber optic displacement sensor
Number 1 2 3 4 5 6 7 8 9 10
Sensor output M, 0.1083 | 0.8256 | 0.9707 | 0.7218 | 0.4872 | 0.3185 | 0.2270 0.1616 | 0.1184 | 0.0889
Sensor output M, 0.0581 | 0.3689 | 0.8005 | 0.9371 | 0.8353 | 0.6677 | 0.5139 0.3927 | 0.3120 | 0.2349
Displacement d /mm 0.200 | 0.600 | 1.000 | 1.400 | 1.800 |2.200 |[2.600 3.000 |3.400 | 3.800
Neural network output d 0.200 | 0.600 | 1.001 | 1.400 |1.799 |2.199 |2.599 3.001 |3.399 |3.802
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