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STUDY ON DAM PREDICTION AND INVERSION WITH MULTI-SOURCE
MONITORING DATA BASED ON IPSO-BP MODEL
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Abstract In this paper, an improved particle swarm optimization ( IPSO) was proposed. In the algorithm, the
influence of neighborhood optimal particle was considered , nonlinear inertia weight decreasing strategy and learning
factor dynamic adjustment method was introduced. the dam prediction and inversion of multi-source monitoring data
was carried using the IPSO_BP model which was formed by the improved IPSO combined with BP neural network.
The results show that the convergence speed of IPSO_BP model is faster,the new model can effectively improve the
ability of prediction and inversion of dam multi-source monitoring data.
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Fig. 1 Flow chart of IPSO-BP model
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Tab.1 The MIV values of dam impact factors
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Tab.2 Optimization results of the three network models
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AL
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LM_BP 19 3 000 0.504 —
SPSO-BP 0.637 19 0.421 2.104 9
IPSO-BP 0.573 14 0.401 2.096 1
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Tab. 3  Comparison of prediction and inversion results
with the three network models
. LM_BP SPSO-BP IPSO-BP
e > S FE B
/mm S B2 o hk 2% o B2
171  3.82 3.41 -0.41 3.33 -0.49 3.42 -0.40
172 2.75 3.39 0.64 2.59 -0.16 2.61 -0.14
173 2.32 1.60 -0.72 2.61 0.29 2.64 0.32
174 1.65 2.15 0.50 1.94 0.29 1.85 0.20
175 1.24 2.15 0.91 1.75 0.51 0.93 -0.31
176 0.91 0.75 -0.16 1.24 0.33 1.40 0.49
177 -0.08 0.46  0.54 0.41 0.49 0.29 0.37
178 -0.35-0.05 0.30-0.19  0.16-0.04  0.31
179 -1.02-0.66  0.36-0.63 0.39-0.91 0.11
180 -1.91-1.42  0.49-1.47 0.44-1.54  0.37
181 -2.61-1.82 0.79-2.29 0.32-1.84  0.77
182 -2.88 -2.67 0.21-3.47 -0.59-2.37 0.51
183 -3.4 -3.06 0.34-3.39 0.01-2.73 0.67
184 -3.56 -2.65 0.91-3.66 -0.10-3.48 0.08
185 -3.64 -2.49 1.15-2.56 1.08-2.76  0.88
186 -3.15 -2.81 0.34-3.96 -0.81-2.91 0.24
187 -3.18 -2.45 0.73-2.41 0.77-2.63 0.55
188 -1.4 -2.54 -1.14-2.36 -0.96-2.53 -1.13

189 -0.1 -0.16 -0.06 0.29 0.39-0.21 -0.11
190 0.75-0.19 -0.94-0.02 -0.77 0.15 -0.60
LM_BP LA AR IR 2249 0. 660 mm; SPSO — BP i
AL IT R 2254 0. 546 mm; IPSO — BP 2l aUAE A<
R R 0.507 mm
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Fig. 2 Comparison of dam horizontal displacement predic-

tion and inversion results with three network models
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