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Abstract: The current noise reduction methods have noise residue and inadequate adaptability, so that the abnormal detection index is
greatly affected by noise, a sensor fault detection method based on double noise reduction and fuzzy index for central air conditioning is
proposed. Complete EEMD with adaptive noise (CEEMDAN) is used to extract k-order modes and replace modal estimation to achieve
initial noise reduction. For the false mode appearing in the early stage, firstly, the noise-containing components are screened by the
correlation coefficient criterion to retain the effective information as much as possible. Then, singular value difference spectrum is
calculated to determine the order of denoising and singular value decomposition (SVD) to complete the secondary denoising. The
experimental data of central air conditioning system are used to verify the proposed method, this method has good ability of noise
reduction and sensitive feature screening, the SNR was improved by 20.203 7 dB, the mean square error was reduced by 48. 75% on
average, the fault detection accuracy was improved by 8. 67% on average, and the response speed was improved by 33. 3%.
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Table 2 Correlation coefficients between the decomposed
components and the non-denoised signal

IMF1 IMF2 IMF3 IMF4 IMF5
0.052 3 0.1059 0.080 7 0.106 7 0.097 8

IMF6 IMF7 IMF8 IMF9 IMF10
0.124 3 0.148 8 0.053 7 0.910 0 0.918 3
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Fig. 12 SVD noise reduction reconstruction
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Table 3 Comparison of signal noise indicators after

denoising by various denoising methods

ik SNR MSE MAE STD
FIRES 34.4293  0.336 4 0.478 5 4.584
B ki 37.4162  0.169 1 0.336 0 4.561
/N B 51.6266  0.3870 0. 688 7 4.511
EMD-DFA 33.0215  0.5339 0.533 9 4.550
XL J I 54.6600  0.006 4 0.062 6 4.572
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Table 4 Abnormal signal parameters of the sensor

R Xp o? Cc S K

IEH 25000 0.3510 0.0973 0.1416 1.9865
i 2 2.3000 0.3870 0.0800 0.1826 1.7719
b4 4.6600 0.9835 0.1709 0.1113 2.7136
Lif]i 3 7.1771  1.8204  0.2782 0.0550 2.7466
R 2.3000 0.3870 0.0662 0.1826 1.7719
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Table 5 Fuzzy index discrimination

of sensor abnormal signal

PRASZE E K U g
EFRE 0.3510 1.986 5 0.6 EH
MR 0.3870 1.7719 2.8 S
MR 0.983 5 2.713 6 2.4 S
I TR 1.820 4 2.746 6 2.6 X
SEARREL 0.3870 1.771 9 2.2 S
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Fig. 16  Mobile smoothing denoising fault detection effect picture
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