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[Abstract]

In this paper, an energy harvesting and profiling system is designed for smart video devices in internet of things environments without
dedicated power source. The energy harvesting module provides the harvested energy from solar panel to the smart video device. The
energy profiling module measures the battery outflow current and the battery voltage of the smart video device and the consumed energy of
processes, and calculate the harvested energy from the energy harvesting module to the smart video device and the total energy
consumption of the smart video device. The accuracy of the harvested energy measured by the device energy profiling module is validated
by comparing with the calculated energy using the regional solar radiation provided by Korea Meteorological Administration. Energy
harvesting data from the designed energy harvesting and profiling system can be used to design the perpetual operation of smart video
devices or Internet of Things sensors.
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Table 1. The feature of a solar panel.

Model PLM-010M/12
Module Size 0.1015 m?
Maximum Output 10W
Maximum Voltage 17.6V
Maximum Current 0.57 A
Open—circuit Voltage 22.6V
Short—circuit Current 0.61 A

Output Tolerance +3%
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Fig. 7. Installed energy harvesting system.
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(a) Harvested energy per hour (J/s)
(b) KMA’s solar radiation quantity per hour (AJ/m?)
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Fig. 8. Harvested energy and KMA's solar radiation
quantity data (2 Feb 2016).
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(a) Harvested energy per hour (J/s)
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Fig. 9. Harvested energy and KMA's solar radiation
quantity data (2 Mar 2016).
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Fig. 10. Harvested energy and KMA's solar radiation
quantity data (9 Aug 2016).
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