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5 GHz UAV Array Antenna Design with a 3x4 Reconfigurable Feeding
Network for Wide Elevation Coverage
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Abstract

This paper presents a 5 GHz UAV array antenna with a 3x4 reconfigurable feeding network for wide elevation coverage. The
proposed array comprises a four-element printed dipole antenna array in the top substrate, two supports with a tapered balun, a
self-reflector for gain improvement, and a reconfigurable feeding network in the bottom substrate. For wide beam coverage, the feeding
network comprises one RF switch, one Wilkinson power divider, and two 90° hybrid couplers; further, the network achieves wide beam
coverage using one broadside beam and two end-fire beams. The measured impedance bandwidth, peak gain, and half-power beamwidth
of the proposed array operated from 5.03 to 5.15 GHz are approximately 850 MHz(17 %), 6.7 dBi, and 180°, respectively.
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Fig. 1. UAV to everything(U2X) communication concept
diagram.
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Fig. 2. Block diagram of the proposed reconfigurable feeding
network.
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Table 1. Each distribution of amplitudes and phase varia-
tions with regard to the input modes.

Distributions Operating modes (input)
(Amp., phase) P2 P3 P4

Al /2, o° 1/2, 90° -
A2 | 12, 90° 12, 0° -

Output
P A3 - 172, 0° 1/v2, 90°
A4 - 172, 90° 1/v2, 0°
Radiation End-fire Broadside End-fire
patterns (left) (center) (right)
Beam direction —60° 0 60°

(zx-plane, )
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Fig. 3. Structure of the proposed array and fabricated an-
tenna.
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Table 2. Comparison of the performance of the proposed
array with a wide elevation angle and the results
of previous studies.

Ref. /. 11(;\(:]8 Gain |HPBW/| Elect. size
(GHz) ) (dBi(©)) | () )
[4] 24 37 45 60 | 1.4x1.4x0.1
5] 24 10.8 45 60 | 1.4x1.4x0.1
6] | 24/5 |35/14 | 45/5 | 60 | 2.5x2.5x1
[7] 25 225 52 116 | 0.6x0.5x03
8] 26 235 7 120 | 1.5x1.5%0.1
[9] 24 34 8.3 120 | 2x12x0.5
[10] 33 10.7 5 159 | 0.5x0.5%0.1
Prop. | 5.09 16.7 6.7 180 | 1.3x1x0.3
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