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Abstract: This paper tries to set up a corresponding wavelet
basis function through choosing the evaluation indexes such
as RMSE, NSR and so on. Combined the dynamic grey the-
ory prediction model, based on the wavelet de-noising tech-
nology, it corrects the model with dynamic new information,
and compensates the estimation after filtering to improve the
de-noising effect. Result analysis shows that the model over-
comes the defect of traditional forecasting model and im-
proves the filtering effect. It proves the feasibility and effec-
tiveness of this method.
Key words: bridge pier subsidence; wavelet de-noising; dy-
namic grey prediction model; effect analysis
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Tab.1 Precision Evaluation Indexes of Different Wavelet Basis Functions

NI SSE/mm? R-square ~ RMSE/mm SNR JINU% SSE/mm? R-square ~ RMSE/mm SNR
dbl 2.716 0 0.928 7 0.329 6 31.962 7 sym1 2.716 0 0.928 7 0.329 6 31.962 7
db2 1.411 0 0.970 3 0.237 6 88.205 2 sym2 1.411 0 0.970 3 0.237 6 88.205 2
db3 1.179 0 0.974 8 0.217 1 79.837 9 sym3 1.180 0 0.974 7 0.205 3 79.837 9
db4 0.517 7 0.989 0 0.143 9 83.513 7 sym4 1.197 0 0.974 7 0.206 8 88.916 2
db5 1.223 0 0.973 4 0.209 0 80.091 2 symd 1.293 0 0.972 7 0.227 5 87.702 6
db6 1.076 0 0.976 7 0.207 5 78.149 8 sym6 0.227 1 0.995 2 0.095 3 95.008 8
db7 0.503 3 0.989 4 0.141 9 87.242 6 sym7 1.047 0 0.977 4 0.204 6 82.942 6
db8 0.595 0 0.986 6 0.154 3 76.903 0 sym§ 1.241 0 0.973 8 0.222 8 86.383 1
db9 0.179 1 0.996 2 0.084 6 84.014 2 sym9 1.209 0 0.973 9 0.219 9 83.550 3
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Tab. 2 Precision Evaluation Indexes of Different Threshold Types
N 1= 307 2 AL G eR A EEL 3 AL A R A
13 {24 7Y = =
SSE/mm?  R-square RMSE/mm SNR SSE/mm?  R-square RMSE/mm SNR
I [ 1 0.517 7 0.994 5 0.143 9 83.513 7 0.1157 0.996 8 0.070 92 83.513 7
& & = A 0.517 7 0.986 8 0.143 9 83.513 7 0.1157 0.996 8 0.070 92 83.513 7
B %5 T sqrt(2log(length(X))) 0.7343  0.9808  0.1714  68.8713  0.0734  0.9979  0.056 5 68.871 3
B AR /N T 3 3 A5 [ 0.423 3 0.989 1 0.1301  77.5320  0.097 1 0.997 3  0.064 98 77.5320
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Tab. 3 Precision Evaluation Indexes of Different
! S L 0 17 W 7 5 T 8 4 T
Threshold Functions
EpEIIA 2‘% 4 MEEEE R EEEHTIES

SSE/mm? MSE R-square RMSE/mm SNR K% FHnEE5REEREHNNESE

1 B
BRI 0.2171 0.9954 0.9945  0.093 18 94.141 6 il 2 5
fHEME  1.3970 0.970 6 0.964 8  0.236 40 91.092 2 /il 2 %Y

Tab. 4  Original Settlement and Settlement After

Filtering De-noising
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SNR $8 5 b 34 A B A% = ARG 2 L TR L 3 43 A B ! 0.000 0.0188 18 .28 2.2568
, " . B 2 0.20  0.248 9 19 2.40 2,418 7
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11 .72 1.707 1 28 402 3.9812
——SSE 12 1.84  1.797 8 29 4,02 4.030 4
"MSE 13 1.90  1.8558 30 .08  1.0526
—+—R-square 14 1.90  1.884 4 31 .17 41226
——RMSE 15 .92 1.929 9 32 3.99 4,029 7
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Fig. 1 Precision Evaluation Indexes of Different LSO 55 4 i 28 IR A S s AR B
Decomposition Layers J5 6 1 H@%&%E‘ﬁ{%ﬁﬂ%% 5 PR .



4 T 22 b 39 A5 12

2017 4£ 12 H

RS FRBEERERSEHRBERMNBGAIESLER

Tab.5 Settlement Comparison of Different Models Without De-noising and After De-noising

PURIIE:EE e JRIR AR T MRE N RV MRS AT ORTEMRME ] MRS KA RIEMEKE SR E
/3 /mm £ /mm £ /mm F3l/mm  FS/mm Hig/mm HHE/mm i /mm
28 4.02 3.843 2 3.892 6 4.082 3 3.878 5 4.002 3 4.001 7 4.001 7
29 4.02 3.995 2 3.998 4 4.183 6 3.986 7 4.038 8 4.035 3 4.033 9
30 4.08 4.149 4 4.100 0 4.284 9 4.033 9 4.065 7 4.069 2 4.065 4
31 4.17 4.304 8 4.201 7 4.386 2 4.147 5 4.102 9 4.103 4 4.099 8
32 3.99 4. 460 3 4.301 1 4.487 5 4.264 7 4.130 4 4.137 9 4.132 8
33 4. 00 4.616 8 4.399 5 4.588 8 4.359 5 4.168 3 4.172 6 4.169 2
34 3.96 4.775 5 4.496 4 4.690 1 4,454 4 4.216 5 4.217 8 4.2019

LERORE S = 0.063 201 0.039 119 0. 080 232 0.030 393 0.016 881 0.017 326 0.015 846
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