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Abstract: To solve the problem of the deficiency in energy allocation and management mechanism based on
prediction algorithm in WSNs, energy consumption management in solar chargeable wireless sensor
networks is studied, and energy neutral management mechanism based on historical capacity is proposed. A
node energy acquisition model for adaptive tracking of sunlight is designed and an energy neutral
management mechanism based on historical energy acquisition is constructed. According to the available
energy converted from solar energy in the current operation cycle, the duty cycle of the node in the next

operation cycle is adjusted to solve the optimization problem of node solar energy acquisition and node
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energy consumption. The experimental results show that the proposed energy neutral management
mechanism based on historical energy acquisition achieves the best match between the size of solar panels
and energy consumption of nodes, and provides a valuable solution for energy acquisition and energy
consumption management in solar chargeable wireless sensor networks.

Keywords: solar rechargeable wireless sensor network; adaptive tracking of sunlight; energy neutral

management mechanism
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Fig. 1 Solar rechargeable sensor node battery model
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Fig 2 The time slice of nodes active state
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Table 2 Fixed node energy harvester measurement data in sunny days

t L/Q v/v E/] t L/Q v/v E/]

06:30—07:00 240 5.14 198 12:30—13:00 50 5.60 1129

07:00—07:30 200 5.20 243 13:00—13:30 40 5.64 1431

07:30—08:00 200 5.31 253 13:30—14:00 30 5.73 1970

08:00—08:30 180 5.37 288 14:00—14:30 30 5.70 1949

08:30—09:00 150 5.40 349 14:30—15:00 50 5.52 1097

09:00—09:30 150 5.45 356 15:00—15:30 100 5.54 552

09:30—10:00 150 5.47 359 15:30—16:00 180 5.36 287
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t L/Q V/V E/] t L/Q V/V E/]

10:00—10:30 200 5.25 248 16:00—16:30 100 5.45 534

10:30—11:00 120 5.41 439 16:30—17:00 150 5.37 346

11:00—11:30 120 5.45 445 17:00—17:30 200 5.41 263

11:30—12:00 100 5.49 543 17:30—18:00 200 5.35 257

12:00—12:30 50 5.58 1121 18:00—18:30 260 5.30 194
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