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EVOLUTIONARY SELF-ORGANIZING IDENTIFICATION OF
NONLINEAR DYNAMICSOF LANDSLIDES

YANG Cheng-xiang® FENG Xiating®
(1. School of Resources and Civil Engineering  Northeastern University Shenyang 110004 China 2. Key Laboratory of Rock and
Soil Mechanics  Institute of Rock and Soil Mechanics  The Chinese Academy of Sciences  Wuhan 430071 China)

Abstract Landdlides are characterized with complex nonlinear-dynamic behavior involving many uncertain
factors. The physical-based modeling approach is often very difficult to fulfill. As an dternative based on the time
series analysis theory and the idea that the displacement is one of the most important information reflecting the
diding state during the evolution of landdides a new hybrid evolutionary method combining genetic algorithm
and genetic programming was proposed to identify the evolution character of landslides from the observed
displacement time series. In this method the model structure and model parameters are evolved by using the
symbol regression techniques of genetic programming and genetic algorithm  respectively and a global optimal
nonlinear dynamic input-output model for predicting the state of landdides is fulfilled through data analysis.
Models of input and output are the displacements history and future displacements respectively. Applications to
the evolution analysis of the Xintan landslide and Bachimen landslide were performed and the results proved the
efficiency of the new method. Furthermore  the new agorithm shows significant power of self-organization.
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3 Fig.3 Measured and predicted displacement time series of
Xintan landdide
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Fig.4 Measured and predicted deformation time series of
Bachimen landdlide

(1)

2

3 -

(References)

[ - [

1[D]. 1999.(Huang Zhiquan.
Nonlinear mechanism of slope evolution and landslide predictior{ Ph.
D. Thesig[D]. Zhengzhou North China Institute of Water
Conservancy and Hydrodlectric Power  1999.(in Chinese))

2] . M]. 2000.(Feng
Xiating. Introduction to Intelligent Rock Mechanics{M]. Beijing
Science Press  2000.(in Chiness))

13 . [M].

1997. 42— 45.(Huang Rungiu  Xu Qiang. Theory
and Application of Generdlized Systemic Science Analysis in

[10]

[11]

[12]

[13]

[14]

Engineering Geology[M]. Beijing Geological Publishing House
1997. 42— 45.(in Chinese))
QinSQ JuJJ Wang SJ. A nonlinear dynamical model of landdide
evolutior{J]. Geomorphology 2002 43 77— 85.

[J. 2003 25(4) 468- 471.(Zheo
Hongbo Feng Xiating. Study and application of genetic-support
vector machine for nonlinear displacement time series forecasting[J].
Chinese Journa of Geotechnical Engineering 2003 25(4) 468—
471.(in Chiness))

[J.

1996 7(3) 13— 17.(Li Tianbin. Time prediction of
landdide using verhulst inverse-function mode[J]. Journa of
Geologica Hazards and Environment Preservation 1996 7(3)
13- 17.(in Chinese))

[J.

1998 17(2) 117- 122.(Wang Zaiquan. Prediction of
dynamic stability and its application in a slope project[J]. Chinese
Journal of Rock Mechanics and Engineering 1998 17(2) 117-
122.(in Chinese))

[J. 2001 9(3) 331- 335.(Long Hui Qin Siging
Zhu Shiping et a. Nonlinear dynamic model and catastrophe
analysis of dope evolutior{J]. Journal of Engineering Geology
2001 9(3) 331- 335(in Chinese))

[J. 2002 17(4) 38— 41.(LiuHongshuai Bo Jingshan
Mu Yubo et a. Study on dynamic forecasting of landdide
displacement—a case study on Zhongli landdidelJ]. Journa of
Catastrophology 2002 17(4) 38— 41.(in Chinese))

[J.
2003 22(3) 434- 437.(LiuHuaming Qi Huan

Cai Zhigiang. Nonlinear chaotic model of landdide forecasting[J].
Chinese Journal of Rock Mechanics and Engineering 2003  22(3)
434— 437 (in Chiness)
Phillips J D. Nonlinear dynamical systems in geomorphology
revolution or evolutior[J]. Geomorphology 1992 33(5) 219 229.
Koza J. Genetic Programming on the Programming of Computers by
Natural Selection [M]. Cambridge MA  MIT Press  1992.
Holland J H. Adaptation in natural and artificia systemg{M]. Hint
Ml University of Michigen Press  1975.
Goldberg D E. Genetic Algorithms in Search Optimization and

Machine Learning[M]. [s.1] [s.n] 1989.



