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Abstract: To address the shortcomings of the current calibration method for fluorescent oil film
grey scale and thickness (tiny height device method) with complex acquisition conditions and a long
calibration period, an approximate measurement method was proposed, by which only a very small amount
of calibration data were required to achieve similar results to the current calibration method. The Elman
dynamic neural network was used to extend the range of the small sample data and a one-dimensional
interpolation algorithm was introduced to smooth the extended data items. The solved 3D fluorescent oil

film thickness data were smoothed twice using a two-dimensional interpolation algorithm to obtain a
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complete thickness distribution. The simulation results showed that the thickness measurement by this near-

efficient method can finally display the fluorescent oil film thickness distribution clearly, accurately and

quantitatively, and the effect was similar to that of the currently widely used tiny height device method,

with the maximum error not exceeding +2.5 um at the pool of fluorescent oil film (thicker area), and not

exceeding +2 pumin the smooth and moderate and thinner area; hence the engineering measurement

standard of fluorescent oil film thickness could be met. It provides a calibration idea for the global friction

measurement of aircraft, and has certain practical engineering application significance.
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Table 2 Data collection by micro height devices

75 YRERLN JEPE fH/um
1 170 28.9563
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