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Cascade AOA Estimation Algorithm Based on FMCCA Antenna
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ABSTRACT

The modern wireless communication system employes the beamforming technique based on a massive array antenna
with a number of elements, for supporting the smooth communication services. A reliable beamforming technology
requires the Angle-of-Arrival(: AOA) information for the signal incident to the receiving antenna, which is generally
estimated by the high-resolution AOA estimation algorithm such as Multiple Signal Classification(: MUSIC). Although
the MUSIC algorithm has the excellent estimation performance, it is difficult to estimate AOA in real time for the
massive array antenna due to the extremely high computational complexity. In order to enhance this problem, in this
paper, we propose the cascade AOA estimation algorithm based on a Flexible Massive Concentric Circular Array(:
FMCCA) antenna with the On/Off function for antenna elements. The proposed cascade algorithm consists of the
CAPON algorithm using some elements among entire antenna elements and the Beamspace MUSIC algorithm using
entire elements. We provide computer simulation results for various scenarios to demonstrate the AOA estimation
performance of the proposed approach.
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Table 1. The first computer simulation scenario

. . . Carrier
Signal 0 10
frequency
AM 25 -65 0.46
CW 25 -54 0.1
WB 25 -45 0.23

2 F ¢u AFH AlSHold AlLE|L

Table 2. The second computer simulation scenario

Signal §° é° fr:i;iy
AM -50 40 0.1
AM 42 57 0.24
W -5 47 03
WB 48 50 0.4
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E 3. FMCCA CHef|L} ofjzfe ==
Table 3. FMCCA antenna parameters

Circle number | Radius | Number of elements
1 05 10
2 1 15
3 15 20
4 2 25
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