Accepted Manuscript

Title: Slope stability evaluation using Gaussian processes with
various covariance functions

Authors: Fei Kang, Bin Xu, Junjie Li, Sizeng Zhao

PII: S1568-4946(17)30420-9

DOI: http://dx.doi.org/doi:10.1016/j.as0c.2017.07.011
Reference: ASOC 4339

To appear in: Applied Soft Computing

Received date: 30-1-2015

Revised date: 6-2-2017

Accepted date: 5-7-2017

Please cite this article as: Fei Kang, Bin Xu, Junjie Li, Sizeng Zhao, Slope stability
evaluation using Gaussian processes with various covariance functions, Applied Soft
Computing Journalhttp://dx.doi.org/10.1016/j.as0c.2017.07.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.asoc.2017.07.011
http://dx.doi.org/10.1016/j.asoc.2017.07.011

Slope stability evaluation using Gaussian processes with various

covariance functions

Fei Kang*'3, Bin Xu?, Junjie Li'?, Sizeng Zhao!

1. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China

2. School of Engineering, Tibet University, Lhasa 850012, China
3. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China

Graphical abstract

1.8 T T T T T T T T
16 & & sesw ®® WEe B @ B g 16 ) E 3 3
14 f ¢ F
r ® ® A
® ® ® ® % ® 1.4r % ? " g s 4
' ®
g 1.2+ @ i ® ® A :03'\ 5 &
g @ @ ® P P g 1.2+ 7
5 1f ® ® = 1S 1
5 @ ® e ® ® 8 1k @ & ® @ |
k3 @ @ @ 5]
T 0.8+ 4 ®
w ® w
® ® ¢ 08| ? 1
06 ® i : %
95% confidence intervals 95% confidence intervals
04r @ * Posterior mean N 06 * Posterior mean I
O Actual value ©  Actual value
0.2 : : ; T T 04 : T P
0 10 20 30 40 50 60 0 5 10 15 20

Training case number Testing case number

Highlights

e  We propose a stability evaluation method for slopes based on Gaussian processes (GPS).

e  Sixteen covariance functions are tested on two datasets for slope stability evaluation problems.

e  GPs models can reflect the complex relationship between input and output variables.

e The attractions of GPs include a simple training process and a predictive distribution of the system
output.

e  Experimental results show the effectiveness of the proposed methodology.

Abstract

This paper presents a stability evaluation method for slopes based on Gaussian processes (GPs), which is a popular
machine learning technique for nonlinear system modeling. Covariance function is one of the most critical parts in

GPs modeling, because it determines the properties of sample functions drawn from the Gaussian process prior.
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