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Prediction Model to the Slope Displacement

Nonlinear Changing Under the Small-Data Situation
ZHAO Mingxia " , LI Qingfu
(School of Mathematics and Statistics, Pingdingshan University, Pingdingshan 467000, China)

Abstract: In order to get an accurate estimate of the landslide displacement nonlinear changing trends under the
small-data situation, a model based on the pGM (1,1) and generalized regression neural network was proposed. The
new model integrates the advantages of the generalized regression neural network learning speed, high prediction accu-
racy and the pGM (1,1) model of reducing of the data randomness and enhancing the regularity. Comparing two engi-
neering examples using the new model with the results of the previous studies, it was shown that the new method was
feasible and effective.
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Fig. 1  Generalized regression neural network structure
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Fig. 2 The model about the slope displacement

forecast based on pGM( 1,1)-GRNN
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Tab. 1

Monitoring displacements of Wolongsi landslide ( crack #5)

s} 7 54 55 56 57

58 59 60 61 62 63

fiif%/mm 23.0 240 252 26.0

27.0 28.2 30.0 31.0 32.0 330

®2 EHREBREAREENEE (3" SN R)

Tab. 2 Monitoring displacements of Gushuwu landslide ( monitoring point #3)

ihpaa 21 22 23 24

25 26 27 28 29 30

fi#/mm 727 7.3 732 7.34

735 736 738 7.40 7.43 7.48

R3 EMRIFBWEARENEE pCM(1,1) EEEE
Tab. 3 The fitted values of the pGM(1,1) model about Monitoring displacements of Wolongsi landslide

i 54 55 56 57

58 59 60 61 62 63

fiif%/mm 23.0 239 25.0 26.1

27.2 284 297 31.0 323 338
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Tab. 4 The comparison results between the model predictions and the actual value ( Wolongsi)

i1y RS P {E/ mm A A PR/ mm FHXT IR 222 X B/ %
62 31.0 32 3.13
63 323 33 2.12
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Tab. 5 The comparison results between the model predictions and the actual value ( Gushuwu)

iy T30 3% P {E/ mm AR SR {E/ mm FAXH 22 4 % E/ %
29 7.40 7.43 0.40
30 7.43 7.48 0.67

%6 pGM(1,1)-GRNN #E 57k LSSVM #EEI L B4 47
Tab. 6 Comparison results between the model pGM ( 1,1)-GRNN and the model value grey-LSSVM

At pGM(1,1)-GRNN AHXJiR%/%  WKA5 LSSVM AHX R/ %
62 3.13 4.70
63 2.12 2.89
29 0.40 0.03
30 0.67 0.10
BARZER 6.32 7.72
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