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Abstract ; As the complexity of power systems and the integration of renewable energy sources increase, higher requirements
are placed on power prediction techniques in power system operation. Accurate power prediction is critical for stable power
system operation ,optimization of power generation schedules, and reduction of operating costs. To address this issue, this
paper proposes a hybrid model combining improved Wavelet Neural Network ( WNN) and Particle Swarm Optimization
(PSO) algorithm to improve the accuracy and efficiency of power prediction. The advantage of wavelet neural network is its
ability to handle nonlinear and non-stationary time series data, while particle swarm optimization optimizes the network
parameters through its global search capability, thus avoiding the local optimum problem and accelerating the training
process ,and the improved Gaussian wavelet function,which enhances the model’s multi-scale capability. The experimental
results show that compared with the wavelet neural network prediction model, this improved PSO-WNN model has a
significant performance improvement in terms of prediction accuracy and convergence speed.

Key words : particle swarm optimization, Wavelet Neural Network , power prediction
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