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Abstract: Aiming at the situation where the state of wireless communication links changes over time, in
order to achieve real-time updating and adjustment of link reliability prediction, in this paper a wireless
communication link reliability confidence interval prediction algorithm based on GA-Elman is proposed.
Based on the analysis of the quality characteristics of wireless communication links, a logarithmic distance
path loss model is constructed to transform the study of wireless communication link reliability into the
study of wireless communication link signal-to—noise ratio. The wireless communication link signal-to—

noise ratio signal is decomposed into stationary sequences and noisy sequences through wavelet
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decomposition, and respectively input into Elman neural networks for prediction. Iteratively optimize the
weights and bias parameters of the Elman neural network using genetic algorithm (GA) to improve the
accuracy of the prediction model. Combine the predicted values with confidence levels to achieve confidence
interval prediction of wireless communication link reliability. Through experimental verification found that
the optimal Elman neural network parameters can be obtained when the genetic algorithm iterates 60 times,
effectively improving prediction accuracy. This algorithm has higher accuracy and reliability in the field of
wireless communication links, and can provide more accurate prediction information, providing strong
support for the reliability evaluation and optimization of wireless communication links.

Key words: GA-Elman; wireless communication links; confidence interval prediction; link quality;

signal-to—noise ratio; wavelet decomposition
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Fig.2 Wireless communication link structure of

experimental intelligent substation
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