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Abstract: Link quality prediction is vital to the upper layer protocol design of wireless sensor networks. Selecting high
quality links with the help of link quality prediction mechanisms can improve data transmission reliability and network
communication efficiency. The Gaussian mixture model algorithm based on unsupervised clustering was employed to di-
vide the link quality level. Zero-phase component analysis (ZCA) whitening was applied to remove the correlation be-
tween samples. The mean and variance of signal to noise ratio, link quality indicator, and received signal strength indica-
tor were taken as the estimation parameters of link quality, and a link quality estimation model was constructed by using a
random forest classification algorithm. The random forest regression algorithm was used to build a link quality prediction
model, which predicted the link quality level at the next moment. In different scenarios, comparing with exponentially
weighted moving average, triangle metric, support vector regression and linear regression prediction models, the pro-
posed prediction model has higher prediction accuracy.
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