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Simultaneous Estimation of Two Parameters Based on Secondary-Side Information
for Wireless Power Transfer via Magnetic Resonance Coupling

Katsuhiro Hatg, Student Member, Takehiro ImudtaMember, Yoichi Hori, Fellow

A dynamic wireless power transfer system is expected to extend the limited driving distance of electric vehicles. Be-
cause the transmittingfeciency changes according to the vehicle motion with dynamic charging, developing a control
strategy for maximizing thefBciency is one of the most important issues. Previous research has proposed secondary-
side control based on estimating the couplingfioent between a transmitter and receiver to simplify the ground
facilities, which would be applied to rugged roadways over long distances. However, the primary voltage and internal
resistance of the transmitter have to be strictly designed to achieve maxitficieney control on the secondary side.

In order to ease these restrictions, this paper proposes a multi-parameter estimation method based on secondary-side
information. Simultaneous estimation of the primary voltage and mutual inductance mitigates voltage control on the
primary side and ensures compatibility withfdrent systems. Simultaneous estimation of the transmitter resistance

and mutual inductance tolerates a variety of transmitter specifications. ffEttiveness of the proposed method and

its applicability to secondary-side control were demonstrated in simulations and experiments.
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Fig.1. Equivalent circuit of wireless power transfer.
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Fig.2. Transmitter and receiver coils.

Table 1. Specifications of circular coils.

Primary side| Secondary side

Resistancd;, R, 1.19Q 1.23Q
Inductanced.,, L, 617uH 617uH
Capacitanc€;, C, 4000 pF 4000 pF

Resonance frequendy, f, | 101.3 kHz 101.3 kHz
77.8uH (Gap: 200 mm)
37.3uH (Gap: 300 mm)
0.126 (Gap: 200 mm)
0.060 (Gap: 300 mm)
Outer diameter 440 mm
Number of turns 50 turns
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Fig.5. Circuit diagram of the wireless power transfer system using Half Active Rectifier.
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Fig.6. Operation modes of Half Active Rectifier.
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Fig.13. Simulation results d®; andL,, estimation.
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Fig.14. Experimental results & andL, estimation.
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Fig. 16. Vygmax calculation based on the experimental resultg,oindL,, estimation.
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Fig. 17. Vygmax Calculation based on the simulation resultRefandL,, estimation.
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