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Abstract

In this paper, a fluid reconfigurable wearable antenna for wireless body area network is proposed.
The antenna uses a belt accessory as a carrier to meet the needs of wearing comfort and conceal-
ment, and adopts SMA coupling feed to expand the impedance bandwidth to solve the problem of
mismatch between the impedance bandwidth and the axial bandwidth. Combined with the eigenmode
analysis, the asymmetric structure introduced by the traditional tangential perturbation method is
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replaced by the reasonable filling of two liquid media, dimethyl silicone oil and ethyl acetate, to realize
the separation of a pair of equal-amplitude orthogonal in-phase simplex modes into equal-ampli-
tude orthogonal eigenmodes with a difference in phase of 90° to achieve the circularly-polarized
characteristic (AR < 3 dB), and the switching of the filling method to achieve the axial ratio of the
linearly-polarized (AR = 40 dB). With circular polarization (AR < 3 dB) can be reconstructed. Under
the precondition of circular polarization, the reconfigurable resonance frequency is realized by
changing the filling ratio of the two liquids, and the frequency tuning range of the axial bandwidth
is from 2.22 GHz to 2.53 GHz. Each axial bandwidth is completely covered by the impedance band-
width and the normal gain within the axial bandwidth can reach up to more than 6 dB, which can
avoid the extra power caused by the traditional solid state antenna adopting PIN diode, varactor
diode, and MEMS to realize the reconfigurable resonance.
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Figure 1. Antenna structure
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Figure 2. Antenna integration and wearing
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Figure 4. Mixture series-parallel model
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Table 1. Antenna structure dimensions
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Figure 7. Axial ratio-frequency curve of the reconfigurable polarization process
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Figure 8. Axial ratio-frequency curve of frequency reconfigurable process

8. SRR EMTIZHEL - Sk ihik

K] 9 R B2 A n] B A I RN [ AR - M 2618, [F#F4E Container 1. Container 3 HJ48%%
5 2R B4R 4: 6 ELBIIEFE T Container 2. Container 4 ANEFEAT AR T $2251E ., 24 Container
0 AW B LS IR LR SR IR AR LU, FEHBTHT 56 ISR AR R AR A0S o 31X R W E [ AR AX 1) 2% F
N 4% (Container 1+ 2+ 3+ 4 37 KA LHIEN T), 0% Container 0 FJIE 7R L7 7T LLSZIILFE BT 98 T2
R AR AT EAL o X 3R B RIS AN A e T BEL BT 56 P AN T TR RS, 28 SR 2 #5 AT I iR A e ] o
FREYE, T H T AR R B R I Rl (Rl A ot L, BT 98 7 AR i 3078 a5 BN R AL 5, X R
FEARZE ] AL (1) A A B R G R BEL e DG A0 B AR AR 12

-10 4
-20 -

-30 -

S11 (dB)

—— h0_low=0mm
-40 —— h0_low=2mm
—— h0_low=4mm
—— h0_low=6mm
=507 —— h0_low=8mm
—— h0_low=10mm

-60 T T T
2.0 2.5 3.0

Frequency/GHz

Figure 9. S11-frequency curve of frequency reconfigurability

9. SRR EMITIE S11-$RRML

DOI: 10.12677/jsta.2025.133056 579 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2025.133056

WA 5%

B 10 A 11 BRI AR v A R A Y A -

%EEF"

5

0
5]
104
15
90 ]
154
10
5]

04

5

90 é 270

PR i 2 BN R L 3 75 [ - AR ] B A i

BE— AR T BB AL 98 A IS 28 A0 E 6 dB DL, X Ui AR AT AL R R R 7 A 1k R4

=

&

[=1

g

S 94
—— h0_low=0Omm
—— h0_low=2mm

0 —— h0_low=4mm
—— h0_low=6mm
—— h0_low=8mm
) —— h0_low=10mm
2.0 2.5 3.0
Frequency/GHz
Flgure 10 Gain-frequency curve of frequency reconfigurable process
10. $RERTFIEADLIREES - SR EL
—— Phi=90° —— Theta=10°
0 0
%/T\K | 30 - T 330
¢ 10 // \\
0+ /
601 300 60/4 /\\300

/

=20 90 270

\ 104

AN
\\\\\ 04 \
- 150 o 210

180

Figure 11. Far-field pattern of 2.4 GHz
& 11.2.4 GHz 375 EE

L3 LR LIS 2518, AR WY St 491 308 3 X0 s s 1y 37 O AR e B A5 T
e RAF R LR SEBUR AL 5 0 R

PALE D7 T 1 R 4 5 BEATT L
AR

TR R G W ALTR 5 P SRR RE W 12 2B 2 TR DA R 22 Rt b 75 s D0, AT DUAR S A
) R GRS Bl AN A IE SRR TT T HUBL, 7T DU e A2 239 F o 005 R 1 A1 22 S A DA R o

PR A A0 A2 3 110 22 5 1k SR T B R 2 R AR DA N AR AL 21K — % G AR G0 R 27 2E X B
PR A FBEERE S ASF R 7 5 LA RSP N TR, S 1 B0 (030 A P RS N -

EHEWH

2024 WL AT — AU E (W H %5 : 3100JYN6524001G-0306).

DOI: 10.12677/jsta.2025.133056 580

fRIRA TR 5N


https://doi.org/10.12677/jsta.2025.133056

WA 5%

SE 3k
[1] 3Kl g, BRidE. 7T 8oty AR L RRAT AU LR [I]. P BRI K S 4R (B SRR AR), 2022, 29(5): 78-86
[2] BKSCERE. RRMRANIURE ] AL A [D]: (WA 18 30]. 2200 22 MK, 2021.

[3] BEIK, EFH, P, % SRR ] 28R [Cl/H E B4, 2023 FE4ERELESL LE ). 1
27 PR RS BR AR 2R, 2023: 3.

1 30 BT TGS W S A5 ) 7T 28 SR ZeiE JE[D]: [0 5], B at: B uifE B LR K%, 2023,

1 HA¥E. AT RIS AT A R 2R S NFC HOR IR 7T [D]: [l 25000 5], Fat: e aifE B LR R 2, 2021.
1 T J7 ) AT AL AT R AR U [D]: [l AL 5], A 22 KA, 2023.

7] BB, LA TR AT B IRR LR RGBT [D]: [ AR SC]. M MRS R LKA, 2019,

1 HER. WEMKRENETSTED]: (ML 2A A8 5] 22 2200 K2, 2021,

1 EEF, R FETREKIIR A BRI ELBEHR, 2024, 33(1): 11-15.

1 AR, ATEMAKRE M AD]: [ ). M MR, 2021.

[11] BFRZE. EFHRAKMEN A B RLED]: (A0 WYl RIIKEF, 2018.

[12] T WAKKLEHF[D]: LA ]. P Pz iR K, 2020.

[13] 7E%, FiFs, WE, & —FPiRTENRNE L BAUKRECY/FEE %4, 2021 E42EREESECE
R R B RO R, 2021: 4.

[14] FEK, ME, 28400, & — PR a] s A A R AR AL A K MR BE R 2R [C)// b [ B T2 2. 2022 454 s 22Kk 21
WM. A M RUHIE R, 2022: 3.

[15] ¥k, T8, BEm, & — AT ERAKIERERES RE[ClY/h E T2 2021 FEERLESBLE.
6 FETRZ A S B AE P 0, 2021: 4.

[16] XIHHEE, FFRAR, BXREE, 25 — R0y A B n] R IR SR R R [Cl/ R E B T 24 4. 2023 F4e B REFESE L
(). WIE: IR KA, 2023: 3.

[17] T, kB, ek, 2. —MEZRENTUEIRSE RE[CY/PE B T4, 2022 F2E 2K S 08
CFAD. HFE: WART K, 2022: 3.

[18] Tk JBA A ERIK KLLMD (L2003, 1M HEEFBE T K2, 2019,

(191 SEABE, P, 77 i BT FAG A /K BB T REGFE[CL/ b B 12442 2015 SFE 4 [F RZAE IR ST, M
R TR T 545 B AR, 2015: 4.

[20] ZERJE. ST M B AT B R R IT ST D] (W22 A0 3] I RIS, 2022.

211 RS TR R RIME R [D]: [ 2408 S0). BUpl: B PR K2, 2022,

[22] RfEfE HETREEE AR LT FL[D]: (M0 3] FIRT: B RM S AR K%, 2021.

[23] AREE. TR EAIR A R EAT T 5 R [D]: [ L 2rAnie ] Kb EREHIR, 2018.

[24] ZFE. H T30 I R 2 8BS R 2R 78 [D]: (Ml B0 3], M SRR 3 TR, 2023.

DOI: 10.12677/jsta.2025.133056 581 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2025.133056

	应用于无线体域网的流体可重构穿戴天线
	摘  要
	关键词
	Fluid-Reconfigurable Wearable Antenna for Wireless Body Area Networks
	Abstract
	Keywords
	1. 引言
	2. 模型构建
	3. 参数分析
	4. 性能测试
	基金项目
	参考文献

