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3D Scanning Magnetic Resonance Wireless Power Transfer System to
Eliminate Dead-Zones and Achieve Maximum Transfer Efficiency
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Abstract

This paper proposes a 3D scanning magnetic resonance wireless power transfer system to eliminate dead-zones and improve
transmission efficiency. This system consists of an oscillator, power amplifier, microcontroller unit, personal computer, pan-tilt motor,
transceiver coil, rectifier, and wireless communication units. This system provides the maximum voltage to the receiver within a short
timeframe using the zone-based maximal transmission efficiency searching process algorithm. From the measurement results, it can be
observed that the time to find the maximum transmission efficiency with this algorithm is 11 times faster than that of the full scan
by 5° and that the position error of maximum transmission efficiency is less significant.
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. Conceptual diagram of the elimination method for

the transmission efficiency dead-zone and magnetic
flux variation according to Tx to Rx coil mismatch.
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Fig. 5. Photograph of the 3D scanning MR-WPT system.
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Table 1. Measure result of the zone-based maximal trans-
mission efficiency search algorithm.

Scan Pan(°) Tilt(°) Voltage(V) | Efficiency(%)
1 60 67 0.75 5.62
2 60 97 0.82 6.72
3 105 97 23 529
4 105 67 2.09 43.68
5 90 90 221 438.84
6 105 90 225 50.63
7 120 90 2.09 43.68
8 90 105 2.04 41.62
9 105 105 2.18 47.52
10 120 105 1.88 35.34
11 112 105 22 484
12 112 82 227 51.53
13 120 82 2.15 46.23
14 128 82 1.76 30.98
15 128 90 1.72 29.58
16 128 98 1.58 24.96
17 120 98 2.1 4.1
18 112 98 2.28(maximum) 51.98
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