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Fig. 1. (a) Structure of the array antenna element; (b) photo

of the linear array antenna.
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Fig. 2. (a) Return loss and (b) gain pattern of the array an-

tenna element.
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Fig. 3. Measured scattering parameters for target with vari-
ous positions at (a) position-1, (b) position-2 and (c) posi-

tion-3.

# 1 A EARALE &I R R REE
(WA ABA)
Table 1.  Excitations (amplitude, phase) of the fo-

cusing array antenna for target at various positions.

No. Position-1 Position-2 Position-3

1 0.385, £53° 0.313, £56° 0.320, £16°
2 0.211, 2-72° 0.276, £-73° 0.147, £-10°
3 0.593, £-26° 0.737, £-45° 0.657, £-116°
4 0.583, L-48° 0.407, £-14° 0.524, ~£-111°
5 0315, £-147°  0.326, £-139° 0.222, £-9°
6 0.127, £0° 0.110, £0° 0.346, £0°

TSR ASUAR RS S D L 6 P ol 4y T 9 5
ZRSEEL T R 1 A B KM RS R oA, I

218402-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 69, No. 21 (2020) 218402

FEEG -6 s & SRS R |, AT
e B b KT8 I —fei a0 O G4
& TR AT 6 L R AT IR
SKATAT IR L R 2%, A an Al 4(a) FE 4(b) PR,

K4 H—Ael L (a) WKFE; (b) W7 A5
AL AL

Fig. 4. (a) Measurement setup of the normalized electrical
field and (b) the corresponding tunable radiofrequency feed-

ing circuit.
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Fig. 5. Tested normalized FE-field distributions for the tar-
get locating at (a) position-1, (c¢) position-2 and (e) loca-
tions-3. Simulated normalized E-field distributions for the
target locating at (b) position-1, (d) position-2 and (f) posi-
tion-3.

RARPERE RSN, K B )8 Oy IR O 4 e [ A A
(FEEAES 50 mm, =24 100 mm) Fl4:JE =
R TN 150 mm, &~ 100 mm) FEFTHFET.
[ RERE H AR IS TZIE RS R 2 b7 B K
TR A B (A LR 3 M E LSS T
H 4 (~140 mm, 0 mm, 480 mm)), ¥ 6 Z5 T 15
FLASRDGT I 1Y IH— AL HL 7 R 550 KL 6 AT LLR
B, AFETEARI 48 H bR S 7E A RS, 5
G RER I REAERT I AL B AL 7™ A F S SR AU, A
ML AR A5 e (7 FRE 51326

W5, BT o ARG S Eoe B 3 N R AR
REASZ I, K< Jm H R 2 0 o AR, SRk Xy
I HLHE RO 42.2 B H BN BT, [RIEER ik =P
ARFT P HBEE AR E T BBy 4 FhA7E, XA

218402-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 69, No. 21 (2020) 218402

—-20dB —-15dB —-10dB —-5dB 0 dB

—40 —20 0 20 40
z/cm

6 HALHRGHES M (a) AL 1 (&JEEEE); (b) A7
B4 (BT (o) M 2 (&R, (d) 83 (&R
=hRAE)

Fig. 6. Simulated normalized FE-field distributions for vari-
ous targets locating at (a) position-1 (metal cylinder),
(b) position-4 (metal tri-prism), (c¢) position-2 (metal cylin-
der) and (d) position-3 (metal tri-prism).
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Fig. 7. Simulated normalized E-field distributions for vari-
ous targets locating at (a) position-1 (glycol cube), (b) posi-
tion-4 (glycol tri-prism), (c) position-2 (glycol cube) and (d)
position-3 (glycol cylinder).
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Abstract

To realize near-field target localization and power transfer, an adaptively focusing antenna array is

proposed. When a passive target is localized within the near-field zone of an array antenna, the optimal

excitation distribution for focusing power onto the object can be obtained by solving an eigenvalue equation,

which is established with the tested scattering parameters of the array antenna network. We randomly preset a

number of targets with various shapes, materials and positions in the near-field zone, and the corresponding

electric field focusing distribution is consistent with the preset target positions. Hence, the proposed near-field

adaptively focusing array antenna can automatically focus its radiation onto any target, and such a feature can

realize the target localization, tracking and power transfer in the near-field zone of the array antenna.
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