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Movement Scheduling Method for Wireless Sensor Networks
with Mobile Sensor Nodes using Solar Panel and Its Evaluation
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Abstract: Wireless sensor network (WSN) requires coverage of a given target field any time and operation
lifetime longer than an expected duration by the minimum number of sensor nodes. Some studies add a
mobility or energy harvesting function to sensor nodes to extend lifetime of WSN. However, there is no study
which utilizes both functions in a harmonious way for WSN lifetime extension. In this paper, we propose a
method for determining a schedule of node movement to cover the target agricultural field. It is necessary to
operate WSN for an expected duration by the minimal number of nodes. The proposed method computes
a moving schedule of each mobile sensor node which covers the target field without depleting battery of
some nodes by predicting solar power generation at each point of the target field where shadow areas change
depending on time, orbit of the sun, and height of crops. We conducted computer simulations and compared
the performance of the proposed method with a conventional method. As a result, the proposed method
reduced the number of nodes by 4% compared to the conventional method. Moreover, the proposed method
extended lifetime of WSN by 10% compared to the conventional method.
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