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Energy Sustainable Wireless Information and Power Transfer

Sensor Networks : Opportunities and Challenges *
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Abstract: As one of the key techniques at the perception layer of the Internet of Things(IoT) , Wireless Sensor Networks ( WSNs) have
attracted extensive attention with the increasing popularity of applications in loT. It is of great significance for the theory development
and technological progress in IoT to present a scientific and detailed review on the techniques of energy sustainability in WSNs. Howev-
er,most of the existing reviews only focus on the energy efficiency of the traditional WSNs. None of them pays attention to the energy
sustainability technique based on the technology of the Simultaneous Wireless Information and Power Transfer( SWIPT). To this end,
a detailed survey on techniques of the energy sustainability in WSNs is presented at length. All of the existing techniques of energy sus-
tainability are divided into three categories,i.e.,passive energy-saving technique,renewable energy harvesting technique,and SWIPT-
based energy supply technique. Subsequently, based on the technique of SWIPT,a conceptual model of Energy Sustainable Wireless In-
formation and Power transfer Sensor Networks (ESWIPSN ) is proposed. It is analyzed and discussed at length from the perspective of the
network protocol architecture and the energy management aspect respectively. In addition, the opportunities for ESWIPSN are elaborated
and the potential challenges it faced are also pointed out. Finally, the conclusion is drawn and the possible research directions of
ESWIPSN in the future are predicted and analyzed.
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