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Overview of our system
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Automatic driving using coil sensing
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Coil type
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Overview of our system
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DWPT Dynamic WPT

line type

coil type

At glance, it looks like the line type has a big advantage for charging time and control, but...

efficiency lower leakage magnetic field
cost

coil line

workability maintenance

advantages advantages
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Open type coil 
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Open type coil 

Open end coil for road side

No need of capacitor or ferrite

Ҝ low cost 

Parameters of actual coil

Plate size     1300 mm 400 mm

Coil size       1280 mm 380 mm

Wire 3.5 mm2 KIV wire

Layer gap     3.6 mm

Wire pitch 1.6 mm

No. of turns  40.5

Lead-in wire 2000 mm

Overview of the actual coil (Top view)

Overview of the actual coil (Side view)

NO capacitor

NO ferrite
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Open type coil 

Measured result

The actual coil self-resonates at 85.3 kHz.

ŸFeasibility of 85 kHz self-resonant

open end coil is confirmed.

Efficiency

Efficiency is 90% @ 100 mm 

Impedance frequency plots
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S-S: series-series
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Power control by HAR (secondary)

Sensorless detection (primary)

Maximum efficiency tracking (secondary)

Power off (primary)

Simultaneous power and maximum 

efficiency tracking control (secondary)

Coil type

detection

control A type

power off

control B type

control C type

Overview of our system



9

2m, 45-50%

(less 1m, over 90% )

10MHz
Magnetic Resonant Coupling (MRC), 2007

André Kurs, AristeidisKaralis, Robert Moffatt, J. D. Joannopoulos, Peter Fisher, Marin Soljaļiĺ, 

ñWireless Power Transfer via Strongly Coupled Magnetic Resonances,ò in Science Express on 7 June 2007, Vol. 317. no. 5834, pp. 83 ï86.

Very large air gap with high 

efficiency surprised many 

people.
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History of IPT, before 2007

O. H. Stielauand G. A. Covic: ñDesignof looselycoupledinductive power transfersystemsò,Proc. 2000 Int.

Conf. PowerSystemTechnology,Vol. 1, pp. 85-90 (2000)

W. Chwei-Sen, G. A. Covic, and O. H. Stielau, ñPower transfer capability and bifurcation phenomena of loosely coupled inductive power transfer systems,ò IEEE 

Trans. Ind. Electron., vol. 51, no. 1, pp. 148ï157, Feb. 2004.

Magnetic resonant coupling 

(MRC)  used 

electromagnetic induction 

phenomenon (IPT) and 

resonance topologies is 

categorized as S-S 

compensation.
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History of IPT, after 2007
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There are many paper about 

resonance topologies.



12

History of IPT, after 2007

O. H. StielauandG. A. Covic: ñDesignof looselycoupledinductivepowertransfersystemsò,Proc. 2000Int. Conf. PowerSystemTechnology,Vol. 1, pp. 85-90 (2000)

Seamless  transient from S-S to N-N
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Comparison of N-N,N-S,S-N,S-S

N-N N-S

S-N S-S

(N: Non-resonant,  S: Series)
Seamless  transient from S-S to N-N

Takehiro Imura, Yoichi Hori, òSuperiorityof Magnetic Resonant Coupling at Large Air Gap in Wireless Power Transferó,42nd Annual

Conference of the IEEE Industrial Electronics Society (2016).
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N-N vs. S-S
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Secondary side

C1ŸÐ

C2ŸÐ

Comparison of N-N,N-S,S-N and S-S: C1 & C2
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(d) Ȇ

(e) cosȇZin 2

k=0.5 Comparison of N-N,N-S,S-N and S-S

RL is optimized to achieve 

maximum efficiency


