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Abstract How to appropriately select link quality metrics and build a link quality estimation model
with better performance, generalization capability, and lower time complexity is one of the key
challenges in wireless sensor networks, We select Mcs = {p.r,0" ), where pr = { s prrisplon ) s7=
{Figi s T rasi s T ) 26" = {07y +0 i +6 e} » as link quality metric candidate set. A link quality metric selection
algorithm based on wrapper is proposed, which employs adaptive general regression neural network
(AGRNN) to evaluate the importance of link quality metric candidate subsets so as to select link
quality metrics. Taking advantages of general regression neural network (GRNN) in classification and
time complexity, this paper proposes a link quality estimation model based on AGRNN which assigns
different smoothing factors to each link quality metric and adaptively modifies them by using back
propagation. Indexes, such as accuracy, recall, generalization error and computing time, are used to
evaluate the link quality estimation models. In scenarios of the indoor scenario, the park scenario and
the motorway scenario, the experimental results show that the proposed link quality estimation model
can achieve better performance, generalization capability, and lower time complexity, compared with
link quality estimation models based on polynomial, support vector classifier and random forest

respectively.

Key words wireless sensor networks; link quality estimation; metric selection algorithm based on

wrapper; adaptive general regression neural network
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Fig. 1 Link quality levels divided by hard division method
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Fig. 3 The structure of LQE model based on AGRNN
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Fig. 4 The experiment scenarios
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Table 1 The Setting of Experimental Parameters
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Fig. 5 The accuracy of different LQEs in different
scenarios
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Fig. 6 The recall of different LQEs in different scenarios
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