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Abstract

In this study, a method was proposed to develop a compact antenna for a drone-borne synthetic aperture radar(SAR). The compact
antenna structure was designed as a microstrip patch antenna, and a parasitic patch was stacked on the radiation patch to improve the
bandwidth and gain of the antenna. The size and interval between patches were iteratively adjusted based on the simulation in order
to satisfy the requirements of the antenna. Additionally, HH-, VV-, HV-, and VH-polarimetric antennas were fabricated to acquire fully
polarimetric SAR data. As a result, the compact antenna could be successfully developed with a small weight of less than 100 grams.
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Table 1. The requirements of the antenna.
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Parameters Values
Frequency X-band
Bandwidth > 500 MHz
Antenna gain > 15 dBi
Weight <100 g
Size 180(L)x150(H)x2(D) mm
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Fig. 1. (a) The designed shape of the antenna (b) The
combined struncture of the antenna patch.
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(0 p: Maximum angle of beam steering)

AlEgolds Fall A2 WA A SHe v w g3} A
M2 AZ4E B4 B S43 Hasgel] 98y
Series-Corporate feed network = d¥4]o 2 AA sttt
AR O E V Hul B H $Hut QU 74
7] f1gte] A S Atolo] = FXE HH, VV, HY, L
22 VH A} SHUE AASAHIE 1a). 19 2+
AAE V st 9 H | SVl B A AlEd ol
ABRE HoAFrh

M
K
fl
!

I L 45 58 20

ANEHol Ao A2 ShElut AA S o] &3t <t

29 EE4 SAR A299] bgHst gy AR A R A

V-pol. Antenna H-pol. Antenna

a8 2. v @3k 2 H #yb eyl ) FA AlEdE el
A A

Fig. 2. The simulated results of H- and V-pol. antenna
beam pattern, respectively.
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Fig. 3. (a) The final shape of the antenna, (b) The experi-
ment of measuring performance of the antenna.
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Table 2. The measured results of antenna performances (f;.:
low frequency, f... center frequency, and f,.: high

frequency).
Polarization Measured values

Bandwidth 600 MHz
fi 18.71 dBi
HH Gain | f. 18.55 dBi
Ji 18.28 dBi

Weight 9% g
Bandwidth 600 MHz
fi 18.70 dBi
Vv Gain | f. 19.07 dBi
Ji 19.45 dBi

Weight 95 g
Bandwidth 600 MHz
fi 18.73 dBi
HV Gain | f. 18.79 dBi
Ji 18.30 dBi

Weight 95 g
Bandwidth 600 MHz
fi 18.36 dBi
VH Gain | f. 18.52 dBi
Ji 18.07 dBi

Weight 95 g
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