
Short-term tunnel-settlement 

prediction based on Bayesian 

wavelet: a probability analysis 

method 

Yang DING, Xiaowei YE, Zhi DING, Gang WEI, Yunliang CUI, Zhen HAN, Tao JIN

Cite this as: Yang DING, Xiaowei YE, Zhi DING, Gang WEI, Yunliang CUI, Zhen 

HAN, Tao JIN, 2023. Short-term tunnel-settlement prediction based on Bayesian 

wavelet: a probability analysis method. Journal of Zhejiang Universi-ty-SCIENCE 

A (Applied Physics & Engineering), 24(11):960-977. 

https://doi.org/10.1631/jzus.A2200599  

Journal of Zhejiang University-SCIENCE A (Applied Physics & Engineering) 

JZ
USA

https://doi.org/10.1631/jzus.A2200599
https://doi.org/10.1631/jzus.A2200599


Uncertainty modeling method 

 The parameters are variable 

 Quantifying and reducing the 
uncertainty 

 Posterior will be updated 
continually with more data 
acquired 

Bayesian probability 

Classical probability 

 Analyzing the data 

characteristics from a 

deterministic view 

 The parameters are 

unknown and certain 

constants 

 Objective probability 

 Based on large amounts 

of experiment data JZ
USA



Data processing 

Original data 

Denoised data 

Wavelet 

decomposition  

method 
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Settlement probability prediction 
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Conclusions 

 The larger the prediction ratios of settlement, the 

worse the prediction performance of the GPBE 

model. A moving window of 5 offers the best 

prediction performance within the model. 

 The prediction performance of the WD-GPBE model 

is better than that of the GPBE model, 

demonstrating that it is necessary to denoise the 

original settlement-monitoring data before using it 

in the model. 
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