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data of three methods
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Table 1  Accumulative displacements of monitoring point A5 /mm
1 2 3 4 5 6 7 8 9 10 11 12
Years January  February — March April May June July August  September October November ~ December
1978 10.7 13.9 21.0 27.1 33.5 42.2 55.3 62.2 67.0 68.8 70.6 78.1
1979 79.7 86.9 87.9 89.5 94.5 105.0 110.7 130.4 466.7 628.0 667.8 669.4
1980 683.7 694.8 702.6 706.8 716.5 726.2 807.0 856.5 916.0 936.7 946. 1 964.8
1981 987.7 994.6 1000.8 1011.4 1017.9 1022.9 1026.3 1036.5 1045.1 1056.8 1063.6 1 065.5
1982 1073.7 1081.2 1088.0 1121.2 1187.9 1270.1 1324.6 1668.8 2099.4 2625.0 3058.5 3093.8
1983 3139.1 3154.1 31859 3202.3 3222.3 3243.1 3287.0 3635.1 3736.4 3907.6 4206.3 4362.5
1984 4431.6 4482.9 4510.5 4526.0 4575.0 4702.9 4898.9 5219.0 5355.1 5768.9 6094.7 6 309.3
1985 6451.4 6597.5 6750.8 6873.8 7169.9 9175.8
1
Fig. 1 Comparison between monitoring data and forecasting 2

Fig.2  Comparison of convergence property of particle swarm optimization
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D) 13
Table 2 Measured data of Wolongsi slope

Time Displacement/mm Time Displacement/mm Time Displacement/mm Time Displacement/mm Time Displacement/mm Time Displacement/mm

15 1 24 6.3 33 9.4 42 13 51 19 60 30
16 1.5 25 7 34 10 43 13.5 52 19.2 61 31
17 1.7 26 7.3 35 10.1 44 14 53 20 62 32
18 2.5 27 7.8 36 10.3 45 15 54 23 63 33
19 3.2 28 8.2 37 10.4 46 16.1 55 24 64 42
20 4 29 8.4 38 10.5 47 16.4 56 25.2 65 47
21 4.4 30 8.7 39 10.8 48 17.2 57 26 66 61
22 5.1 31 9 40 11.1 49 17.6 58 27
23 5.9 32 9.2 41 12 50 18.2 59 28.2
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Fig.3 Comparison between monitoring data and forecasting

data of three methods
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3 Fig.4 Comparison of convergence property of particle swarm optimization
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Forecasting of Slope Displacement Based on QPSO - LSSVM Method

LI Yuechao
( Urban Mass Transit Engineering Co. Ltd of China Railway 11th Construction Bureaw Group Wuhan 430074  China)

Abstract: The mechanism of slope deformation is complicated because it is influenced by outside factors. It is dif—
ficult to adopt simple method to predict so establish a fast and accurate slope displacement prediction model is very
important. The method of least squares support vector machines ( LSSVM) with higher accuracy than standard sup—
port vector machines method is used to train and simulation the slope displacement-time data. And the quantum-be—
haved particle swarm optimization ( QPSO) is adopted to optimize the parameters (y o) of LSSVM model in order
to avoid artificial arbitrariness and enhance the forecast accuracy. For comparison the model of QPSO — LSSVM

LSSVM and the traditional SVM are used to forecast the same series displacement-time data of Xintan slope and
Wolongsi slope. The results indicate that the QPSO — LSSVM method is much better than traditional method in

terms of forecast accuracy and can be well applied to the forecast of displacement-time series.

Key words: slope displacement; prediction of deformation; least square support vector machine; quantum-behaved

particle swarm optimization



