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Study on a method for estimating lateral and angular misalignment of the receiver coil based on the receiver current

for dynamic wireless power transfer

Ryota Tauchi*, Osamu Shimizu, Hiroshi Fujimoto (The University of Tokyo)

This paper proposes a method for simultaneously estimating the yaw angle and lateral misalignment of a vehicle based on the

receiver DC link current in order to compensate for the misalignment of the receiver and transmitter coils in dynamic wireless

power transfer. The method calculates the angle from the change in lateral displacement heuristically estimated from the current

values and the distance in the direction of vehicle travel. Bench experiments show that the proposed method can estimate the yaw

angle without additional sensors from previous studies.
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Fig.1: WPT schematic.
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Fig.2: Derivation of current-lateral misalignment map.
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Fig.4: Flowchart of Multi-rate Kalman Filter.
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Fig.6: Two sensing point of lateral misalignment.
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Fig.7: Block diagram of lateral misalignment control.
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Tablel: Simulation Condition.

Parameter - Value unit
Conventional method | Proposed method

Ay 5.0 7.0 rad/s
Yeg0 0.1 0.1 m

6o 2.0 2.0 deg

v 2.0 2.0 m/s
Oy, 1.0e-6 1.0e-11 -
(o7} 1.0e-2 1.0e-10 -
Ry, 1.0e-5 1.0e-3 -
T3 5.0e-2 5.0e-2 S
Kp 0.4 0.4 -

K8 ¥3IalL—ayTORM

Fig.8: Condition of simulation.
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Table2: Exprimental Condition.
Parameter Value Unit
Velocity 5.0 km/h
Air gap 50.0 mm
Frequency 85.0 kHz
Vide 25.0 A%
Vade 25.0 v
Ly 236.1 uH
L, 972 uH
Cy 14.9 nF
Cy 374 nF
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12
L g
ol O Yo = 40 mm
0 Y = 60 mm
6f & @
Eb 7 ___0_-—"3_-
< 2f o e o
e 8
of 3
S}
4 1 1 Q 4
6 |
0 1 2 3 4 5
0 [deg]

K11 EBEFRHRCIZAEDOF 774 VHEERRE

Fig.11: Yaw angle offline estimation result.
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