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A Study on Fingerprint-Based Coil Alignment Improvement Technique for
Magnetic Resonant Wireless Power Transfer System
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Abstract

This paper proposes fingerprint-based positioning methods which can be used in a magnetic resonant wireless power transfer(WPT)
system and verifies their performance. A new receiver coil with small orthogonal auxiliary coils is proposed to measure magnetic field
signals in three axial directions. The magnitude and phase characteristics of the three-axis electromotive force can be obtained by using
the proposed coil. To predict a position with the measured values, we propose a lookup table-based method and linear discriminant
analysis-based method. For verification, the proposed methods are applied to predict 75 positions of the 6.78 MHz WPT system, and
the performances such as accuracy and computation time are compared.
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Table 1. Specification of each coil.

Coil type Tx Rx(z) Rx(x) Rx(y)
Resistance({2) 8.62 94 24 23
Inductance( 1 H) 9.5 9.92 1.8 1.8

Inner length(mm) 70 N/A
Outer length(mm) 83 (Helical coil)
Height(mm) NA 40
Length(mm) (Spiral coil) 40
Width(mm) 4.5
Turns 6 17
Q-factor 46.9 ‘ 449 56.7 544

J8 8. Y g§yE ey
Fig. 8. The parameters of each coil type.
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Case 1 Case 2 Case 3

Accu- | Processing | Accu- | Processing | Accu- | Processing
racy speed racy speed racy speed
(%) | (ms/data) | (%) | (ms/data) | (%) | (ms/data)
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