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Tab.1
(simulated signal decomposition result)

Minimum fuzzy entropy and adjacent ratio

/M . B/ ,
k Wi i Q1) k W Q1)
2 0.288 9 — 0.2391 0.996 4
3 0.2655 0.9192 0.2388 0.998 8
4 0.2406 0.906 3 0.2388 0.999 8
5 0.2403 0.998 5 10 0.2386  0.999 3
6 0.2399 0.998 5 11 0.2386 1.000 O
10 IMF,
SV,
105 ) 4 6 § 10
5 VT,
0
Z -5
oy 0 2 4 6 8 10
= 3 IMF,
0
0 2 4 6 § 10
3 v, ’
0
S0 2 4 6 8 10
t/s
K5 {5 A5 5 IVMD 53 25
Fig.5 Simulated signal decomposed result by IVMD
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Tab.3 Performance evaluation for different algorithms

VS IR A W LY /dB
ERUSCRGS 3 5 7 9
SNR RMSE SNR RMSE SNR RMSE SNR RMSE
IVMD 9.8628 1.769 1 12.152°5 1.373 4 12.274 6 1.3218 15.769 6 0.889 7
CEEMDAN 7.089 8 2.502 2 8.9620 2.014 1 10.971 2 1.588 2 12.188 6 1.3389

3 i K A SE Y
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Fig.9 Panoramic view of Tianjin Haihe Bridge
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Fig.11 The original signal
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Tab.4 Minimum fuzzy entropy and adjacent ratio
(experimental signal decomposition result)

i /M @) i TR /M @)
T 05 L T4 1

2 0.194 4 — 12 0.024 4 0.987 8
3 0.098 8 0.508 0 13 0.023 6 0.968 3
4 0.097 6 0.988 2 14 0.023 5 0.994 7
5 0.095 4 0.977 6 15 0.023 3 0.9929
6 0.094 2 0.987 4 16 0.023 2 0.9970
i 0.0312 0.3314 17 0.023 2 0.996 7
8 0.030 6 0.978 4 18 0.023 1 0.997 4
9 0.0254 0.8321 19 0.023 1 0.998 1
10 0.0251 0.987 5 20 0.023 0 0.997 1
11 0.024 7 0.982 6
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Tab.5 Noise reduction results of different algorithms

ENUSER7H SNR/dB RMSE/mm
IVMD-ICA 17.002 7 3.7115
IVMD 15.296 5 4.504 8
CEEMDAN-ICA 14.896 3 4.693 8
CEEMDAN 14.434 3 4.970 6
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