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Recent Progress on Underwater Energy Harvesting for Powering
Observation Networks
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Abstract: The underwater stereo observation networks are critical in acquiring real-time awareness of environments, targets
and activities underwater. It forms the essential foundation for national marine security, subsea resource exploitation and
marine disaster early warning. The traditional battery-based power supply is becoming increasingly inadequate in supporting
long-term sustainable work of the observation network. In order to improve the endurance of underwater observation devices,
it is highly desired to develop in-situ underwater energy harvesting. Due to the underwater current energy and underwater
wave energy has the advantages of extensive distribution, good consistency and high power density, this study focus on the
recent progress of underwater current energy, underwater wave energy harvesting for powering underwater observation
devices. According to the difference of energy transfer type, the present review summarized and compared the representative
studies on underwater energy harvesters that based on electromagnetic generator, piezoelectric nanogenerator, triboelectric
nanogenerator and hybrid generator. Furthermore, this review made a prospect on the development of underwater energy
harvesters in the future. It provides a certain idea for the innovation of in-situ energy supply technology of underwater
observation network.
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Fig. 1 Underwater observation network
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Fig.2 Energy consumption diagram of some underwater
devices
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Fig.4 Power densities of different ocean current velocities
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Fig. 7 Reciprocating electromagnetic energy harvesting devices
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Fig. 9 Low flow rate ocean current energy power generation device
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