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Abstract

Wireless Sensor Networks (WSNs) are usually powered by batteries, while energy is a critical fac-
tor limiting network performance. Although some energy-saving routing and low-power protocols
have been developed to alleviate this problem to some extent, they cannot solve it fundamentally.
Solar energy is a renewable and clean energy source that offers an effective solution to the prob-
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lem of energy limitation in networks. However, due to the instability of energy, research on charging
prediction and routing planning for energy-harvesting wireless sensor networks (EH-WSNs) is of
significant importance and is a crucial research area in low-power technologies for EH-WSNs. For
charging prediction, this paper proposes a high-precision prediction algorithm, k-LSTM, based on
classification and recursion to achieve more efficient energy management and provide strong sup-
port for WSN routing planning. Moreover, to address the problem of energy consumption due to the
unreasonable selection of cluster heads in cluster routing, which leads to poor network perfor-
mance, we propose an improved cluster head fitness function and a PSO-based clustering algo-
rithm. We also introduce a new cost function for selecting the next hop in inter-cluster routing to
further optimize network energy consumption. Our experimental results demonstrate the advan-
tages of the proposed solutions in improving network performance, significantly reducing the
energy consumption of nodes, prolonging network lifetime, and increasing network throughput.
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Figure 1. The relationship between the number of clusters and the value of the error
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Figure 2. The process of training an LSTM model
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Figure 3. Predicting solar irradiance in summer and winter
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Figure 5. Hardware connection diagram of the energy harvesting system
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Figure 8. Data volume received by the base station (BS)
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Figure 10. Comparison of node survival numbers under different rounds
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