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Application of Improved GM(1,1) Model Based on Wavelet Denoising in

Deformation Monitoring of Expressway
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Abstract: In order to solve the problem of low accuracy of grey GM(1,1) model in establishing prediction model based on deformation monitor-

ing data, we adopted a combined model of wavelet threshold denoising and improved grey model. Firstly, we introduced the wavelet threshold de-

noising method. Then, we introduced two grey models, and introduced the Simpson formula into the background value formula to establish an im-

proved grey model based on background value optimization. Finally, taking the expressway subgrade settlement monitoring points for example,

we processed the original expressway subgrade deformation monitoring data by wavelet threshold denoising, and determined the wavelet basis

function Sym3 through the signal to noise ratio and mean square deviation. We compared the traditional GM(1,1) model, metabolic grey model,

wavelet denoising combined with improved GM(1,1) model and wavelet denoising combined with improved metabolic grey model for predic-

tion. The experimental result shows that the improved grey optimization model based on wavelet denoising has the highest prediction accuracy,

which verifies that this method is more in line with the deformation trend of highway roadbed settlement.
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