
 

Communicated by Hongli Dong

Accepted Manuscript

Constructing Prediction Intervals for Landslide Displacement using
Bootstrapping Random Vector Functional Link Networks Selective
Ensemble with Neural Networks Switched

Cheng Lian, Lingzi Zhu, Zhigang Zeng, Yixin Su, Wei Yao,
Huiming Tang

PII: S0925-2312(18)30181-4
DOI: 10.1016/j.neucom.2018.02.046
Reference: NEUCOM 19336

To appear in: Neurocomputing

Received date: 7 February 2017
Revised date: 10 October 2017
Accepted date: 10 February 2018

Please cite this article as: Cheng Lian, Lingzi Zhu, Zhigang Zeng, Yixin Su, Wei Yao, Huiming Tang,
Constructing Prediction Intervals for Landslide Displacement using Bootstrapping Random Vector
Functional Link Networks Selective Ensemble with Neural Networks Switched, Neurocomputing (2018),
doi: 10.1016/j.neucom.2018.02.046

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.

https://doi.org/10.1016/j.neucom.2018.02.046
https://doi.org/10.1016/j.neucom.2018.02.046


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Constructing Prediction Intervals for Landslide

Displacement using Bootstrapping Random Vector

Functional Link Networks Selective Ensemble with

Neural Networks Switched

Cheng Liana, Lingzi Zhua, Zhigang Zengb, Yixin Sua, Wei Yaoc, Huiming
Tangd

aSchool of Automation, Wuhan University of Technology, Wuhan 430074, China
bSchool of Automation, Huazhong University of Science and Technology, Wuhan 430074,

China
cSchool of Computer Science, South-Central University for Nationalities, Wuhan

430074, China
dFaculty of Engineering, China University of Geosciences, Wuhan 430074, China

Abstract

This paper proposes a new hybrid approach for constructing high-quality
prediction intervals (PIs) for landslide displacements. In the first stage, we
develop an improved method to optimize bootstrap-based PIs. The improved
method uses part of the selected neural networks (NNs) rather than all of
the NNs to construct PIs. To guarantee computational efficiency, random
vector functional link networks (RVFLNs) are adopted as predictors. In
the second stage, to handle the mutational points in landslide displacement
prediction, the improved method is integrated with a NN switched method.
The effectiveness of the proposed hybrid method has been validated through
comprehensive cases using two benchmark data sets and three real-world
landslide data sets.
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