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Abstract : In order to deal with the problem that sensors in industrial production systems are prone to failure due to long-term exposure to
harsh environments, a new method of sensor performance evaluation and fault diagnosis based on standard uncertainty is proposed.
Taking the production process of square-tube as the research object, firstly, the magnetic scale and encoder are chose as the distance
measuring sensor through the hardware test experiment, and the automatic adjustment system of the roll position is studied and designed,
the roll positioning accuracy is improved within £1 mm. Then, wavelet filtering is used to denoise the output sequence of the sensor, and
the neural network is combined to predict the output sequence. Finally, the standard uncertainty is calculated by the residual of the
predicted value and the actual measured value, the fault diagnosis of the ranging sensor and the evaluation of the real-time performance of
the ranging sensor are realized by judging the size of the uncertainty. Simulation experiments on the faulty sensor with accuracy decrease
showed that the fault detection accuracy of this method can reach more than 90% , and the proposed method is effective.

Keywords : ranging sensor; uncertainty ; fault diagnosis; neural work; wavelet denoise
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Fig. 1 Schematic diagram of hardware redundancy method
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Table 1 Range sensor screening results
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Fig.2 Magnetic scale sensor structure
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Fig.3  System hardware structure
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Fig.4 PLC control software flow chart
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Fig.5 Principle of sensor performance evaluation
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Table 2 Comparison of 1 Hz denoising effects

/N R o 972 SNR RMSE
db4 6 57.513 6 0.017 9
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symé 10 59.495 8 0.017 1
sym8 6 60. 803 2 0.014 8
sym8 10 61.030 0 0.014 8
coifd 6 59.220 4 0.018 8
coif4 10 60.923 4 0.018 8
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Table 3 Comparison of 10 Hz denoising effects

/NI PRI o 9=2 SNR RMSE
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Fig. 6 Linear adaptive neural network structure
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Table 4 Roll position adjustment accuracy comparison table

mm

P AR JRRGA R R IR E HUE 5 TR A R 22
200x300x4. 5 +8 +1
300x300%4. 5 +6 +1
400x400%x4. 5 +8 +1
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Table S Comparison of finished product yield rate
77 it A%/ mm JRRGEREE % ey
200x300x4. 5 85 93
300x300x4. 5 86 91
400x400x4. 5 82 94
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