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Study and application of PSO-RBFNN model to nonlinear
time series forecasting for geotechnical engineering
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Abstract: Due to the nonlinearity and complexity of deformation evolution of geotechnical engineering , it is difficult to describe it
with simple mechanical and mathematical model. A method for forecasting the stress and displacement nonlinear time series is
proposed based on constructing radial basis function neural network using particle swarm optimization algorithm . After determination
of units’ number in RBF layer using k-means, all parameters such as central position, shape parameter and weights of RBFNN are
estimated dynamically in global with particle swarm optimization. The engineering case studies reveal that this model has high
accuracy and a good prospect for nonlinear time series forecasting of geotechnical engineering.
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£1 WS TP—BMI10GPO1 7% Wl %R
Table 1 Monitoring displacements of the point TP—BM10GP01
491 ¥ 3t SRS 3t ¥ 3t ¥ H ¥ 3t ¥
/E-H-H /mm /E-H-H /mm / 4-H-H /mm /E-H-H /mm /E-H-H /mm /E-H-H / mm
1995-06-15 0.00 95-12-15 12.04 96-06-15 13.51 96-12-14 15.99 97-06-15 18.62 97-12-10 2147
1995-07-15 0.97 96-01-15 13.24 96-07-15 13.08 97-01-14 17.55 97-07-14 18.37 98-01-14 22.17
1995-08-15 3.35 96-02-15 12.67 96-08-15 13.61 97-02-15 17.24 97-08-16 18.78 98-02-14 22.32
1995-09-15 4.77 96-03-15 13.70 96-09-15 13.83 97-03-12 17.74 97-09-15 18.65 98-03-16 21.87
1995-10-15 6.17 96-04-15 13.74 96-10-15 13.63 97-04-15 17.84 97-10-17 19.13 98-04-12 22.60
1995-11-15 9.50 96-05-15 13.17 96-11-15 14.37 97-05-16 17.89 97-11-18 19.90 98-05-16 23.56
x2 WS TP—BM26GP02 7% Ml $iE
Table 2 Monitoring displacements of the point TP—BM26GP02
491 ¥ 3t ST 3t i/ ER ] ¥ H ¥ = 48/ ¥
/E-H-H / mm /E-H-H / mm / 4-H-H mm /E-H-H / mm /E-H-H /mm  4F-H-H  /mm
1996-11-15 0.00 97-05-16 1.46 97-11-18 4.18 99-05-16 7.54 98-11-09 15.66 99-05-11 20.27
1996-12-14 0.05 97-06-15 1.37 97-12-10 5.18 98-06-14 10.99 98-12-10 16.32 99-06-10 19.22
1997-01-14 0.79 97-07-14 1.94 98-01-14 5.71 98-07-13 10.16 99-01-08 18.50 99-07-13 18.43
1997-02-15 0.40 97-08-16 2.32 98-02-14 6.26 98-08-10 12.33 99-02-04 17.26 99-08-12 20.05
1997-03-12 1.13 97-09-15 2.53 98-03-16 7.73 98-09-16 14.00 99-03-09 19.98 99-09-12 17.58
1997-04-15 1.69 97-10-17 3.72 98-04-12 8.43 98-10-08 14.24 99-04-09 19.71 99-10-12 17.02
£3 WS TP—BM29GP02 7% Ml $iE
Table 3 Monitoring displacements of the point TP—BM29GP02
491 ¥ 3t SRS 3t i/ ER ] ¥ H ¥ = 483/ ¥
/E-H-H / mm /E-H-H / mm / A-H-H mm /AE-H-H / mm /AE-H-H /mm  F-H-H  /mm
1994-12-15 0.00 95-06-15 8.09 95-12-15 14.37 96-06-15 15.01 96-12-14 18.17 97-06-15 19.00
1995-01-15 1.21 95-07-15 8.12 96-01-15 15.28 96-07-15 15.40 97-01-14 18.18 97-07-14 19.30
1995-02-15 3.29 95-08-15 9.18 96-02-15 14.89 96-08-15 15.80 97-02-15 18.63 97-08-16 18.87
1995-03-15 3.65 95-09-15 10.65 96-03-15 15.37 96-09-15 15.95 97-03-12 19.16 97-09-15 19.16
1995-04-15 4.60 95-10-15 11.60 96-04-15 15.34 96-10-15 17.08 97-04-15 19.60 97-10-17 20.20
1995-05-15 6.29 95-11-15 13.31 96-05-15 15.19 96-11-15 17.58 97-05-16 19.67 97-11-18 20.90

x4 HNRERKERLER

Table 4 Comparison of maximum of relative error

W P P
TP—BMI10GP01 TP—BM26GP02 TP—BM29GP02

PSO-RBFNN 7% BP 75 PSO-RBFNN L BP L PSO-RBFNNi:  BP

4.47 % 11.34 % 8.46 % 17.45 % 4.45 %

11.27 %
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