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ABSTRACT

The phased array antenna has an advantage enabling rapid beam aim without the mechanical rotation of the
antenna, because it arranges multiple elements in a linear or planer (grid or circular) and electronically controls the
phase for each element. The planar array antenna is generally used a grid array and a circular array, and the circular
form has the higher resolution comparing to the grid form due to the its structural characteristics. However, a
concentric circular array (CCA) or a concentric ring array (CRA) with multiple circular arrays which each has different
radius is used in the limited area, because the entire radius should be increased for the circular array with a number of
elements. In this paper, we introduce the angle-of-arrival (AOA) estimator for an adaptive beamforming satellite
system based on CRA and provide the simulation results for performance evaluation. In addition, simulation results are
compared and analyzed to the case for the circular array antenna.
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Fig. 2 Concentric ring array antenna structure
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Table 1. Antenna parameter for scenario 1 Table 2. Antenna parameter for scenario 2
Number Number
of . distance of of ) distance of
o Radius o Radius
Classification antenna ) element Classification antenna ) element
T T
element " (d,) element b (dy)
(V) (N,)
Uniform Uniform
(a) Circular N, 12 ry o 08 dy 042X\ (a) Circular N, 21 rp 1.3BA d; 04X
Array Array
N, 5 7 04X d, 05\ N, 7 7y 045\ d; 04\
Concentric Concentric
(b)  Ring Array N, 7 7y 08M dy 072\ (b)  Ring Array Ny, 14 1y 09X dy 04X
(double-ting) (double-ting)
N, 12 N, 21
N, 3 7 02X dy 042X\ N, 3 7 02\ d, 04X
Concentric N, 4 1y 04X dy 063\ Concentric N, 6 7y 04X dy 04X\
(c) Ring Array (¢)  Ring Array
(riple-ring) v, 5 e, 08x  dy 1A (triple-ring)  n, 12 ey 08X dy 04X
N,o12 N, 2
12 Antenna Element 21 Antenna Element
45 0.4
3ring CRA 3ring CRA
4r 2ring CRA | 0.35 2ring CRA |
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