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Method to Optimize Maximum Efficiency in MIMO WPT
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Abstract

In this paper, we proposed a method to control input powers and receiver loads for maximum efficiency in multiple-input multiple-
output(MIMO) wireless power transfer(WPT) systems. The input voltage ratio between transmitters and receiver loads for maximum
transfer efficiency is derived in terms of figure of merits. The theoretically derived input voltages for the transmitters and optimum
loads for the receivers were found to be similar to those obtained by a genetic algorithm. We demonstrate the effectiveness of the
theory using a few design examples. Using the results obtained from this study, effective and simplified designs of MIMO WPT systems
will be possible.
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Fig. 1. MIMO magnetically coupled WPT system.
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Fig. 2. 2x2 MIMO wireless power treansmission system.
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Table 1. Figure of merits between Tx’s and Rx’s.

a Fis, Iy Fu, Fy Fi, Fy
0 cm 1.72 0.50 —3.28
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Fig. 3. Optimum input voltage ratio and optimum load.
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Fig. 4. Transmission efficiency as a function of a(Rx4 pos.).

[
o

E

MY

MIMO WPT AlZ® 9] Htj

ol
o
o
o,
ot
o
)
oty
o
i3

UEBIth $41 £ 4Ag ug 24 Tz B
e 27 4 (163 4 (92 ARsseon, o AE
OVH AeA Ak Aof W A7l wet Hef 12 %)
% h40) 922 IS

N.Z2 E

2 =roA e v $21718 2= MISO, MIMO A
A A 54 AY Ad 2" HAY & 1S 9
St HA17] Atol o] A JHHSH vie FA1719] HA F
e Ttttk e, HAE dAdA GAE o] &3
Asotet Axpel Hlawste] AAS W gk fFEAdS
AZstdon, 32 AlEg ol AH4E 53l fA1ES &
A3k & =wollA A S T FAVE
Zte FAAEAS A LFoA o] &5t AJAFIS] a3
2 AA7 7FsE Aotk

References

[1] M. Q. Nguyen, Y. Chou, D. Plesa, S. Rao, and J. C. Chiao,
"Multiple-inputs and multiple-outputs wireless power com-
bining and delivering systems," IEEE Transactions on Power
Electronics, vol. 30, no. 11, pp. 6254-6263, Nov. 2015.

[2] D. Amitz, M. S. Reynolds, "MIMO wireless power transfer
for mobile devices," IEEE Pervasive Computing, vol. 15,
no. 4, pp. 36-44, Oct.-Dec. 2016.

[3] S. Kim, B. Lee, "Analysis of efficiencies for multiple-
input multiple-output wireless power transfer systems,"
Journal of Electromagnetic Engineering and Science,
vol. 16, no. 2, pp. 126-133, Apr. 2016.

[4] S. Kim, S. Hwang, S. Kim, and B. Lee "Investigation of
single-input multiple-output wireless power transfer systems
based on optimization of receiver loads for maximum
efficiencies," Journal of Electromagnetic Engineering
and Science, vol. 18, no. 3, pp. 145-153, Jul. 2018.

[5] G. Kim, B. Lee, "Analysis of magnetically coupled
wireless power transfer between two resonators based on
power conservation," in 2014 Wireless Power Transfer
Conference, Jeju, 2014, pp. 231-234.

289





