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Wireless Power Transfer for Smart Industrial
and Home Applications

A S THE key technique of smart industrial process and
household applications, Internet of Things (IoT) connects

devices via Internet to realize information sharing, intelligent
control, remote monitoring, data statistics, etc., which signif-
icantly improve the intelligence, flexibility, and convenience
for our industrial production and daily life. Along with more
and more movable electric-driving devices to join the IoT, the
energy supply is an increasingly serious technique issue for
smart industrial and household applications [item 1) in the
Appendix]. Wireless power transfer (WPT) exhibits increas-
ing attractions for various electric-driving devices, where the
energy can be cordlessly harnessed from soft mediums (elec-
tromagnetic field, microwave, laser etc.) in air to charge the
battery in dynamic states or extreme operation conditions. Ac-
cordingly, with the help of advantages of IoT, this epoch-making
energy-transmission technique will show significant meanings
to deal with the access, exchange, and management of electric
energy. This special section on “Wireless Power Transfer for
Smart Industrial and Home Applications” of the IEEE Transac-
tions on Industrial Electronics accepted 17 research papers with
emphasis on the theoretical analysis, design, control strategies,
management, coordination, and communication of WPT sys-
tems for smart industrial and household applications.

Technically, the topics of all these accepted manuscripts cover
a wide range of important and challenging issues of WPT sys-
tems, which can be mainly grouped into the working mechanism
and the emerging applications as shown in Table I.

� Working Mechanism: From the perspective of the com-
pensation network, in [item 2) in the Appendix], the causes
of the degradation in efficiency were analyzed, and an auto-
matic impedance-matching method based on the feedforward-
backpropagation neural network was proposed to maintain the
power-transfer efficiency at a reasonable level. In [item 3) in
the Appendix], a novel, simplified, and easy-to-follow set of
design guidelines for series–series compensated RIPT systems
is proposed. The design guidelines avoid bifurcation by calcu-
lating the parameters for a given load profile in a systematic and
easy-to-follow manner. In [item 4) in the Appendix], a single ca-
pacitor and a single switch consisting of a tunable capacitor, and
effective capacitance value determined by the pulsewidth mod-
ulation (PWM) ON/OFF duty ratio is presented. Furthermore, the
PWM feedback loop is designed such that the power factor and
real-part impedance of the LCC inverter is maximized, which
the PWM switch is turned-ON at zero voltage and turned-OFF

with a low dv/dt, minimizing switching losses.
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From the perspective of the transmission channel, in [item 5)
in the Appendix], a new design of near-field focused metasur-
face for high-efficiency WPT with multifocus characteristics is
proposed. A general synthesis procedure is outlined to design
metasurfaces with desired multiple foci in the near-field zone,
and the unit cell of printed tri-dipole is used to realize the focused
metasurface. Meanwhile, a receiver that can adjust the output
voltage of coil is proposed to simultaneously charge as many re-
ceivers of different couplings as possible is introduced in [item
6) in the Appendix]. In [item 7) in the Appendix], a dual-channel
transmission model is constructed for integrating bi-directional
data communication into a WPT system based on a single-coil
and dual-resonant structure. Formulas for the Q value at the
energy transmission channel, the bandwidth at the signal trans-
mission channel, and the bi-directional crosstalk between the
energy and signal transmission channels are also deduced.

Besides, in [item 8) in the Appendix], a comprehensive de-
sign foundation called multiple harmonics analysis is devel-
oped to analyze series–series compensated WPT systems, which
provides a set of closed-form solutions to predict quantities such
as zero-voltage switching and voltage gain. Meantime, a method
to transfer power across a metal barrier wirelessly by combined
capacitive and inductive coupling is proposed in [item 9) in the
Appendix].

0278-0046 © 2018 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications standards/publications/rights/index.html for more information.



3960 IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS, VOL. 66, NO. 5, MAY 2019

� Applications: In terms of the smart home, [item 10) in the
Appendix] introduces a method of integrating the function of
wireless energy harvesting from ambient RF signals to a conven-
tional quartz clock for home applications. The most attractive
feature is that the clock itself is used as the power receiving
device; thus, no additional antennas are needed. Meanwhile, a
smartwatch strap wireless charging system is demonstrated and
a wireless ballastless lighting system for fluorescent lamps is im-
plemented in [items 11) and 12) in the Appendix], respectively.
In [item 13) in the Appendix], a current hysteresis comparator
is adopted to suppress the noise in high power, and an enhanced
phase detection methodology is proposed to measure the phase
of resonant current by using a reference signal produced by the
processor. Based on the dynamical mutual inductance which
can be calculated by using dc current input and load detection,
a charging area can be determined for the requirement of the
output power in [item 14) in the Appendix].

In terms of the industry, [item 15) in the Appendix] proposes
a novel nonlinear parity-time-symmetric model, wherein the
nonlinear saturable gain is provided by a self-oscillating con-
trolled inverter, which is able to attain stable power transfer with
high and constant transfer efficiency under a dynamic change
of coupling condition. The [item 16) in the Appendix] presents
a new effective sandwiched WPT system, which is adopted
to recharge the battery of a micromedical robotics for cardiac
pacemaker, in which the key of the design is to use the distinct
sandwiched topology in both the transmitter and receiver coils.
In [item 17) in the Appendix], a novel high-voltage operation
featured WPT system for monitoring equipment charging at
110-kV high-voltage transmission line based on magnetic res-
onant coupling is studied and designed. An accurate reluctance
model for CS is presented in this paper along with the associated
parameter identification, considering the partial linking effect of
the magnetic flux is designed in [item 18) in the Appendix].
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