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Abstract: A multi-channel fiber-optic displacement sensor was proposed based on the multi-sensor data
fusion theory. By using a fiber as the input channel, and three fibers as the output one, every two
channels constructed a two-channel fiber-optic displacement sensor. Then, the data from different
two-channel fiber-optic sensors were fused to extend the measurement range of the sensor. Further-
more, the sensor measurement results were normalized to obtain the plurality of output characteristic
curves of the sensor. By selecting the appropriate area from the plurality of output characteristic
curves, the operation range of the sensor was determined. Finally, the data were processed by regres-
sion analysis and neural network algorithm respectively and the range of application, advantages and
disadvantages of the methods were discussed. The results show that the measurement accuracy and
stability have been improved. The greatest relative error by the Radial Basis Function (RBF) neural

network is less than 1. 0%, and the dynamic range of three channel fiber optic displacement sensor is
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extended to 1.5 times that of dual channel sensors with appropriate data fusion.

Key words: fiber optic displacement sensor; multi-channel; data fusion;regression analysis;Radial Ba-

sis Function(RBF) neural network
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Fig. 1 Structure of optical fiber displacement sensor
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Fig. 3 Result of regression analysis fusion
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