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A novel miniaturization AIS antenna design and its application in satellite

LIU Min, YANG Xiaoyong
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: A novel satellite-based Automatic Identification System(AIS) antenna is proposed. The
design is based on Inverted-F antenna, and M shape is utilized to achieve the miniaturization intention.
The dimension of this AIS antenna is only 324 mm(L)x60 mm(W) x263.2 mm(H). The CST MICROWAVE
STUDIO is adopted for the optimized design, and performance test of the antenna element and radiating
mockup is performed with the spherical near-field antenna measurements system. Simulation and
measured results verify the performance of the proposed antenna, which can meet the application
requirement of satellite AIS system.
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Fig.1 Antenna structure of inverted-F design Fig.2 Antenna structure of M shape design
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Fig.3 Antenna dimension of M shape design

& 3 M # AIS REEIME RS RER

=
& @
60
y
T""‘1

263.2
40

AV S AL 58 F RESN R TR B 1) B S, R B AR A MY, R TR A B RIE,
BB/ T RN SR A B T R TR R 2SS I, S 45 S B R L LU IR 45 26 0 R AR 98 F R 7oKk,
TUﬁ/%%%ﬁg i A K SRR BC S 1) R AT, AR T AN RS R AR Z W S ), T RS A

M R T 0] 0] REGm AR, 8/ T KRR ETT [0 A RST, A H TN R 48 R, BRIk T R 2oxt 22 3¢
é@%%io



472 KMZMESEFEEFR 5516 %

2 AISKREMESHEXMNER

T AIS RETAEAE VHF BB, WREK, KL R AR LR 2 A7 78 BN FLTE, DT X R 2 1 fL 1 BB 1
BAR K FE M, HEAT KR A B0 M 5 S o 0 4k s 240 a0 20 8 R 2k 1) B2 AR 2 B T VR Sl R 2R 1 J B AL B — %
U, AT HERR BT R PERE, BT R R ZR BRI BCE S TR AR (1 mx L m) Y 4 JE Al b AT 0 L4 B A SR L
K0 CST {5 BRI REEBIRIANE 4 fir s, T AIS KREESLW KINE 5 Fin, N T8N 2 PR B TR,
KRR BIWEIR T HIEAE . K AIS KL JCE 78 507 AR AR LTIk, BRI 3 A9 3 an &l 6 TR .
AlIS R h T H M Ak 7 =, RE M I B A 45 =475 ) I’ &1 7 ez, K kvl R 3F 33 1L (Voltage Standing-Wave
Ratio, VSWR)HITE B L e m I aniE 8. B 9 FioR. Mg al LIE I, %KL T /R0 R0 F
(158~164 MHz)HL F&E i F/NF 1.5, T B A 2 s A R 250 4.13 dB, KR Y 1 B RS0 I 45 SR — BobE 5 4.

s
Fig.4 Simulation model of AIS antenna element Fig.5 Photo of AIS anEnna element
4 AIS R LTI SAIS RS

Fig.6 Photo of AIS antenna test ground Fia.7 Ear field 3D radiati tt f the ant
] 6 AIS o2k 5ol 7 5 e 1 ig.7 Far fie radiation pattern of the antenna

Bl 7 AIS Rk =477 17 &

5r simulation(¢=0°)
measurement(¢=0°)
30pF
simulation
[aa]
K=}
@ =
% 20k measurement g
>
measurement(¢=90°) simulation(¢=90°)
-20F
1.0 ' | | . 1 { 1 1 1 1 1 ]
E 0.15 0.16 017 -90 -60 -30 0 30 60 90
fIGHz ac)
Fig.8 Simulated and measured VSWR of the antenna Fig.9 Simulated and measured far field 2D radiation patterns of
P&l 8 AIS KELHEE o B LA 5 the antenna

& 9 AIS KLk 4 Jy [n] B 1.5 52 25



%3

X & —MMFEEH/NELAISKLIZITENA 473

3 AIS

R&EETDE EHKBRE A

BT 32 3] AIS {55 1% 1 1E 23 1 BR 1 (— M A% i BE 25 4 30 nomile), B2 3k AIS 3R WOLAS fig £ 116 A 55 4 BRI 7 M A
PREE R . B AIS [FS MRS, M RPUE TERE, fTREULAERTIE ETERNRNG AIS {55
I AL T R G, v S8 B R A i U 2 A Bk WU AR B R . AIS RERE B B AIS R S5
17 R GEI B o), AR U AR ALS {55 IS5 .

ARICBATHH M AT AIS R EAE 2 BN TR B . I R&AE RN TR ER AT R 72 I I 10 fios,
TREEHEX T AT, AIS RETEE T TR -X W, MAIZKLNN G5k, T loR A2 421 D7 F 05~

LA T 3 TR N A0 A5 5

TRRARIE ERAD T 17 80 AIS RS0 nl P [l 52 FRA SR B, 52 BT L A0 A9 9 ) 5

WA . (& 11 08 AIS RETE R RIRE T iy B Ak 0 1 — 407 ] (&1, e K 45 1K %) 4.05 dBi. K] 12 g% B IR
T AIS KAV [ A O BCRSEIN P, 0y BB 36 T AR 2 O 434 7O 0 L, S S T AR 2 421 T3 FJ5 A L
AL AIS REAE TLA A7 FCR 2 45 RATS BE AR FF R4 i — Bd .

3000

2000

1000

x/km
o

-1 000

-2000

-3000

Fig.10 RM model of the antenna
10 AIS K&k RM i HAREALR 3£ K

-2500 -1500 -500 O 500 1500 2500
y/km
(a) simulation

z/dB

gain/dB

- simulation(p=0°)

measurement(¢=0°)

-10
simulation(¢=90°) measurement(=90°)
_20 -
-30F
1 1 1 L L J
.90 -60 -30 0 30 60 90

aC)

Fig.11 Simulated and measured far field 2D radiation pattern of
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the antenna RM test
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Fig.12 Simulated and measured earth surface cover areas of the antenna RM test
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