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Abstract: The particle swarm optimization (PSO) is a heuristic global optimization method, which can effectively
improve the convergence speed and the results quality with the BP neural network in resistivity tomography 2-D
nonlinear inversion. A chaotic oscillation PSO algorithm was presented, and the chaos oscillation curve was used to
adjust the inertia weight adaptively and improve the global optimum capability of PSO. And this algorithm was used to
train and optimize the weights and threshold values of the BP neural network. The impacts of different numbers of the
hidden layer nodes and types of the inertia weight to the inversion result were compared, and an implementation of
chaotic oscillation PSO-BP algorithm was given. The half space abnormity synthetic model was inversed. The results
show that the chaotic oscillation PSO-BP algorithm that is independent of the initial model has better performance than
BP and standard PSO-BP algorithm in stability and accuracy, and has higher imaging quality than least square inversion.
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Fig. 5 Model 1 and inversion results by two methods: (a) Model 1; (b) Inversion result of chaotic oscillation PSO-BP; (c) Inversion

result of RES2DINV
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