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Study on displacement predication of landslide based
on grey system and evolutionary neural network

-1,2 : s 2
GAO Wei " “, FENG Xia-ting
(1. Department of Civil Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2. Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Displacement predication of landslide is very important in control of landslide disaster. Considering the monotonously
increasing character of the displacement time series of the landslide, a new intelligent prediction method combining grey system and
evolutionary neural network (ENN) is proposed. In this method, based on the principles of displacement decomposition, the trend of
displacement time series is extracted by grey system and the deviation of grey system is approximated by the ENN whose architecture
and algorithm parameters evolve simultaneously through combining modified BP algorithm and immunized evolutionary
programming proposed by first author. This new method is applied to Xintan landslide; and the results show that the generalization of
the new method is good and it can predict the displacement of landslide very well.
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Table 1 Observed displacements and calculated displacements of Xintan landslide

(mm)
N 205 pelIiTA IRERGNEIERYE BRI 2 = e N I 2% 3 1 S A MEE AR AR
1 0.077
2 0.092 0.414 2394 0.322 2394 0.677 7606
3 0.615 0.468 4377 -0.146 562 3 1.146 562
4 0.65 0.529 7272 -0.120272 8 1.120 273
5 0.69 0.599 035 6 -0.090 964 4 1.090 964
6 0.738 0.677 4123 -0.090 587 7 1.060 588
7 0.846 0.766 043 4 -0.079 956 6 1.079 957
8 0.962 0.866 271 5 -0.095728 5 1.095 729
9 1.0 0.979 612 4 -0.020 387 7 1.020 388
10 1.03 1.107 783 0.077 7829 0.922 2171
11 1.061 1.252 723 0.191 723 2 0.808 276 8
12 1.077 1.416 626 0.339 626 4 0.660 373 6
13 1.1 1.601 976 0.501 976 4 0.498 023 6
14 1.23 1.811 575 0.581 5749 0.418 4251 0.460 39 1.267 196 5
15 2.46 2.048 597 -0.411 4027 1.411 403 1.382 413 2.431 01
16 2.754 2.316 632 -0.437 3677 1.437 368 1.358 709 2.675 341
17 2.83 2.619 736 -0.210264 2 1.210 264 1.268 093 2.887 829
18 2.92 2.962 498 0.042 497 63 0.957 502 4 1.087 107 3.049 605
19 3.46 3.350 105 -0.109 894 8 1.109 895 1.116 543 3.466 648
20 4.00 3.788 425 -0.211574 6 1.211 575 1.134 944 3.923 369
21 4.25 4.284 096 0.034 095 76 0.965 904 2 0.8259599 4.110 0559
22 4.38 4.844 616 0.464 6158 0.5353842 0.558 947 8 4.403 563 8
23 4.615 5.478 481 0.585 423 6 5.063 904 6
24 5.77 6.195 271 0.804 510 8 5.999 781 8
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Fig. 1 Drawing of observed displacements and calculated
displacements about Xintan landslide
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