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Abstract: The model of wavelet least squares support vector machines (WLSSVM) is optimized by adaptive particle swarm
optimization (APSO), and a new model named as wavelet least squares support vector machine based on adaptive particle
swarm optimization (APSO-WLSSVM) is put forward. The model combines good time domain, frequency domain resolving
ability of wavelet transformation and nonlinear learning ability of SVM. The adaptive particle swarm optimization is used to
optimize the parameters of SVM so as to avoid artificial arbitrariness and enhance the forecast accuracy. For comparison, the
model of APSO-WLSSVM and the traditional SVM (Gauss kernel function) are used to forecast the same displacement time
series. The result shows that the former is better than the latter in forecast accuracy. The model is used to forecast the left back
slope and diversion tunnel of Jinping First-stage Hydropower Station. The forecast values are in good agreement with the
measured ones, indicating that the APSO-WLSSVM is feasible and precise and can be well applied to the forecast of
displacement time series.
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Table 1 Measured displacements of multi-displacement meters of left bank slope

a9 H i M /mm a9 H B i /mm 9 H B i /mm
2007-08-02 1.25 2007-11-08 3.02 2008-02-14 5.26
2007-08-09 1.47 2007-11-15 3.11 2008-02-21 5.14
2007-08-16 1.14 2007-11-22 3.07 2008-02-28 5.34
2007-08-23 1.46 2007-11-29 3.44 2008-03-06 5.65
2007-08-30 1.47 2007-12-06 3.48 2008-03-13 5.94
2007-09-06 2.05 2007-12-13 3.62 2008-03-20 5.55
2007-09-13 2.26 2007-12-20 3.97 2008-03-27 5.59
2007-09-20 2.56 2007-12-27 3.84 2008-04-03 5.69
2007-09-27 2.29 2008-01-03 4.24 2008-04-10 6.14
2007-10-04 2.30 2008-01-10 4.15 2008-04-17 6.11
2007-10-11 2.14 2008-01-17 4.30 2008-04-24 6.61
2007-10-18 2.72 2008-01-24 4.60 2008-05-01 6.22
2007-10-25 3.03 2008-01-31 4.80
2007-11-01 3.03 2008-02-07 4,98
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Table 2 Measured displacements of K0+250 section of diversion tunnel of left bank

3 1 39 Sl {f/mm il 1 thi 90 £ /mm il 19 0 {E/mm
2007-03-17 0 2007-04-11 5.750 2007-05-04 8.330
2007-03-20 -0.18 2007-04-14 6.020 2007-05-07 8.340
2007-03-23 -0.30 2007-04-17 6.440 2007-05-10 8.260
2007-03-26 0.93 2007-04-20 6.390 2007-05-13 8.260
2007-03-29 2.26 2007-04-23 6.470 2007-05-16 8.275
2007-04-02 3.29 2007-04-26 7.125 2007-05-19 8.315
2007-04-05 3.86 2007-04-29 7.780 2007-05-22 8.360
2007-040-8 4.92 2007-05-01 7.920 2007-05-25 8.410
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