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Identification of sensor’s dynamic characteristic based on

denoising by polynomial FIR predictors

LIU Qing
(Department of Computer Science, Nanjing Normal University, Nanjing Jiangsu 210042, China)

Abstract: In dynamic measurements, it is necessary to build a mathematical model for a sensor’s dynamic characteristic
to obtain accurate measurement data, and the sensor’s dynamic characteristic can be determined by system identification.
However, the noises in measurement may produce adverse influences to system identification, and cause error between
the identified characteristic and the real one. To reduce these disadvantageous influences, sensor output signal polluted by
additive noise are processed by hybrid filter with polynomial FIR predictors and median (PMH). After the signal is denoised
by PMH, the mathematical model of sensor’s dynamic characteristic is obtained by system identification. The study shows
that the presented approach can reduce the influences of noise. This approach has been applied to the identification of the
characteristic of a thin-film thermocouple.
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Table 1 Result of identification with non-stationary noise
0; —1.4532 0.9265 -0.8293 0.4916 8.5536 -13.0254 9.1128 -3.3744
0; —1.5683 0.7114 -0.6390 0.6030 8.5544 —15.7958 7.5661 —4.7032
ei. 0.0792 -0.2322 -0.2295 0.2266 0.0120 0.2127 -0.1697 0.3938
ec.=0.1689
&2 PMHIEREHHHIRLER
Table 2 Result of identification with PMH denoising

0; -1.4532  0.9265 -0.8293 0.4916 8.5536 -13.0254 9.1128 -3.3744

0; -1.4688 0.9661 -0.8114 0.5654 8.5588 —13.7324 9.1464 -3.2854

ei 0.0107 0.0212 -0.0216 0.0281 0.0125 0.0543 0.0037 -0.0264

e.=0.0266
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Fig. 1 Experiment curve of dynamic calibration
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