HEEA TS (b
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS WPT2013-21(2013-11)

TRILIVF Ry TR ER BRI
%%%i?@%é%%%bkﬁﬁﬁ%

Ky HED BH O ORET EE T BE FeET R F

T BRI R AR GE TEZiRt A - EFIEWRILEEL T 441-8580 AL EWE RN ERE » i 1-1
TT BRI R AR REDE A - BHEHR LR T 441-8580 B EG T RIANTZE4E 7 i 1-1
E-mail: {{ohtake,shimada}@comm.ee.tut.ac.jp, T{miyajiQee.tut.ac.jp, T{T{uehara,ohira}@tut.jp

H5FL WHEHRARIC K 2 ZRIu~v N F Ay THREISETIE, ZEROMEICL L THMT % dhiffkes 2 2R
T2 ETHVIIRTENGRT 2 ENTES, 200D, Tz HwcENEETIIZEROMEZMS Z &
DRFEE 2L, WA INFET, ZEBORBESID—ETHIHAICOOTMEREDHRFN Z2ToTE L, AT
&, ZXRIme TRy TEIMERICB W TREROE I 2B E L CERERE 2 THME$ 5. SriEE 1 13 KR
R L LERESOT R 2 WS, B 2L —v a VoORER KD, HEHOBICREREREL LEI LD
SEWIECHEEREME T T2 2L, —F, YHOBRLD HEOMETIRIEOHEERELZ RO 2 LRI,
F—T7—F MREISE (WPT), BRILERSS, < vFhy 7, (EHEE, (EREK

Location Estimation Considering Receiver Height

in 2D Multi-hop Wireless Power Transfer

Shinsuke OHTAKE', Akiro SHIMADAT, Yuichi MIYAJI,
Hideyuki UEHARAT, and Takashi OHIRATf

1 Graduate Program of Electrical and Electronic Information Engineering, Toyohashi University of
Technology, 1-1 Hibarigaoka Tenpaku-cho, Toyohashi, Aichi 441-8580 Japan
17 Dept. of Electrical and Electronic Information Engineering, Toyohashi University of Technology, 1-1
Hibarigaoka Tenpaku-cho, Toyohashi, Aichi 441-8580 Japan
E-mail: {{ohtake,shimada}@comm.ee.tut.ac.jp, Ttmiyaji@ee.tut.ac.jp, {{{{uehara,ohira}@tut.jp

Abstract Two-dimensional multi-hop wireless power transfer via magnetic resonance is able to transmit electrical
energy with high efficiency by selecting intermediate couplers in accordance with the location of a receiver. Therefore
estimating receiver’s location is required for power transfer using intermediate couplers. In this paper, we evaluate
the location estimation accuracy considering receiver height in two-dimensional multi-hop wireless power transfer.
We use a fingerprinting method using reflection coefficient as a feature value for location estimation. As results of
electromagnetic simulation, estimation accuracy is degraded when the receiver height is higher than learned point.
On the other hand, estimation accuracy maintains high precision when the receiver hight is lower than learned
point.
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Fig.1 Two-dimensional multi-hop wireless power transfer.
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Fig.2 Distinction of location by the change of intermediate cou-

plers to use: (a) symmetry, (b) asymmetry.
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Fig.3 Location estimation of receiver: (a) Learning phase, (b)

Estimation phase.
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Fig.4 Analysis model of two-dimensional multi-hop wireless

power transfer.
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Table 1 Parameters of simulationccv.

Parameter Value

Resonant frequency of antenna 14 MHz

Coil Turn of antenna 6

Diameter of antenna 300 mm

Height of antenna 25 mm

Number of transmitters 1

Number of receivers 1

Number of intermediate couplers 3

Antennas distance of array antenna | 30 mm

Receiver height from array antenna | 100 - 300 mm
Number of training samples 25 samples/antenna
Number of localization samples 441 samples/antenna
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Fig.5 ON/OFF switching of intermediate coupler.
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Fig.6 intermediate couplers pattern.
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Fig. 10 Feature value of learning locations (hy = 150 mm).

0.5

(a) Pattern A

Re

(b) Pattern B

0.5

(c) Pattern C

Re

(d) Pattern D

11 EEOR#E (hy = 300 mm)

Fig.11 Feature value of learning locations (hz, = 300 mm).

0.5



mitan_000



(1]

(2]

[5]

[6]

(8]

[9]

(10]

(11]

(12]

X [

A. Kurs, A. Karalis, R. Moffatt, J. D. Joannopoulos, P.
Fisher, M. Soljacic, “Wireless Power Transfer via Strongly
Coupled Magnetic Resonances, ~ Science, Vol. 317, No.
5834, pp. 83-86, Jul. 2007.

ANV RS, T W, RHE AR, M B, K el B
i R, “@RERATRCET 28 3 0af v X0 T L1l
IC & 2 BB OE L, 7 5 4 [ SRR R 2,
WPT2010-13, Jan. 2011,

PR oK, %% B HAILIRTL Y £ Y L A SR 2 A Vol
HEAND7 L —{GICB$ 2 —#aE), 7 5 4 [ EE Rk R R T
%%, WPT 2010-17, Jan. 2011,

B AL, RH SRER, LS SR, RO, CRAULIRA X
TLR VT F oy THHVERRICS BT BRI LR IC D
T, T E¥HEEEA KR, Pol-32, Sep. 2012.

B W, L e, IS S, RN ML RERUHRES A X
% “RTIERA R RIR IS BT B A S AT, T AFEY R,
B-20-21, Sep. 2010.

B AL, “RESIIRE 2 Rotv v F By TEIERICK 28
HRZERNONVRBNDITE, " BREEANTRIARER LA &
1S, 2012,

F. Gustafsson, F. Gunnarsson, “Mobile positioning using
wireless networks, " IEEE Signal Processing Magazine, Vol.
22, No.4, pp.41-53, Jul. 2005.

K. Sano, Tran, G. K., K. Sakaguchi, K. Araki, D. Hayashi,
T. Yamagushi, S. Arata, “ Multi-sensor Location Estima-
tion for Illegal Cell-phone Use in Real-Life Indoor Environ-
ment, ’ IEEE ICCS 2012, pp.80-84, Nov. 2012.

M. Seifeldin, A. Saeed, A. Kosba, A. El-Keyi, M. Youssef,
“Nuzzer: A Large-Scale Device-Free Passive Localization
System for Wireless Environments, ” IEEE Trans. Mobile
Comput., Vol.12, No.7, Jul. 2013.

R HsE, AR, AORE F, A B, CRTUHRE A 2
7B v 3 DS & FERINIRGS, 7 FHEE BRI~ 2
X4, Vol.48, No.9, pp. 545-552, Sep. 2012.

KIy EE, B SRES, Pk HEE, B i, RV FE LR S
2, “EFUHBI SO VT Ry TIERE MR AT A gk
i 2 ZEBOMERTE, " FFK, B-1-18, Mar. 2013.
KT EE, BH R, = i, K%, L F, A
FIB 27 RtV F by TEIERICE T 2 MEREE T
HoWE, " (5% YK, B-1-46, Sep. 2013.


mitan_000



