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Research on Errors Correction of Micro—displacement
Sensor Based on BP Neural Network

DONG Zhiping', DING Hongchang®, ZHU Wanying®, LI Zhenhui*
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033
2. (College of mechanical and electric engineering, Changchun University of Science and Technology, Changchun 130022)

Abstract: There are many problems about errors correction of micro—displacement sensor, which are so difficulty that
we could not be skill in improving the precise of micro—displacement sensor . The principle and the methods for cor—
recting the nonlinear errors of the sensor system with a neural network are introduced . Nonlinear errors correction of
sensors based on BP neural network, which include its model, algorithm and realized techniques are presented.The re—
sults of computer simulations illustrate that not only the inverse modeling based on BP neural network can compensate
the effect of the nonlinearity, but also the construction of the neural network is simple and the precision is good..
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Fig.1 Diagram of nonlinear error correction
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Fig.2 BP network of one hidden layers
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Fig.3 Network structure scheme
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Fig.4 Linear displacement error measurement design
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Tab.1 The comparation between interferometer and

a grating
SRS (um) THA 2 (um) ebRi5 % E(um)
1 0.0 0.000 0.000
2 10.7 9.985 0.701
3 23.4 20.038 3.369
4 29.5 29.951 —0.471
5 40.6 39.999 0.650
2001 19978.5 19979.975 —1.485
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Tab.2 The comparation between BP and Least—

squares
SRR (um) BPR%BIEum) SN TRAABIE )
1 0.000 0.000 0.012
2 0.701 0.001 0.009
3 3.369 0.001 0.013
4 —0.471 0.000 0.007
5 0.650 0.000 0.010
2001 —1.485 —0.004 —0.018
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Fig.5 Picture of error before and after BP correction
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