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Abstract: According to the error characteristics in dynamic measurement, a targeted respective
modeling and a combined compensation idea for systematic errors and random errors were proposed to
improve the dynamic measuring accuracy of a time grating sensor. The Fourier series approach was
presented to establish the model for the systematic errors with periodical changes, in which the
compensation parameters for the systemic errors were calculated by using least square to solve

overdetermined equation. Moreover, the grey model GM(1,1) was used for modeling random errors
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after compensation systemic errors and the forecast accuracy was improved by a residual error test and
modification. The actual experiments show that systematic errors have been effectively compensated
by Fourier series approach model, the original errors are reduced from =+ 35" to +7. 8", and the
compensation parameters are consistent with that of actual sensor. The random errors have been
forecasted and compensated by GM(1,1) model, and the random errors are reduced from +7.8" to
43", These results demonstrate that proposed method compensates the dynamic errors greatly and the
dynamic measurement accuracy of the embedded time grating sensor is effectively improved by using
this modeling and compensation method.

Key words: time grating sensor; displacement measurement; dynamic measurement error; systematic

error;random error; Fourier series approach; GM(1,1) model
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