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ABSTRACT

The Angle-of-Arrival (AOA) estimation in real time is one of core technologies for the real-time tracking system, such as a

radar or a satellite. Although AOA estimation algorithms for various antenna types have been studied, most of them are for

the single-shaped array antenna suitable to the specific frequency. In this paper, we propose the cascade AOA estimation

algorithm for the combined array antenna with Uniform Rectangular Frame Array (URFA) and Uniform Circular Array (UCA),

with the excellent performance for various frequencies. The proposed technique is consisted of Capon for roughly finding AOA

groups with multiple signal AOAs and Beamspace Multiple Signal Classification (MUSIC) for estimating the detailed signal

AOA in the AOA group, for the combined array antenna. In addition, we provide computer simulation results for verifying the

estimation performance of the proposed algorithm.
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1. INTRODUCTION
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Fig. 1. Geometry of combined array antenna.

2. RECEVIED SIGNAL MODEL
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3. CASCADE AOA ESTIMATION ALGORITHM
BASED ON COMBINED ARRAY ANTENNA
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Fig. 2. Flow-chart of the proposed cascade AOA estimation algorithm.
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Table 1. The first computer simulation scenario.

. Elevation  Azimuth Center  Modulation Nom@ed
Signal (6°) (©°) frequen index modulation
quency frequency
AM 30 -45 0.12 - -
CwW 30 -35 0.40 - -
FM 30 -25 0.25 0.08 0.01
Table 2. The second computer simulation scenario.
. Elevation  Azimuth Center  Modulation Normah%ed
Signal (6°) (@°) frequen index modulation
quency frequency
AM -75 -75 0.11 0.03 -
FM -75 15 0.44 0.08 0.01
WB1 -75 -69 0.22 - -
WB2 -75 80 0.32 - -
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Fig. 3. Received signal spectrum of the first scenario.
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Fig. 4. The UCA-Capon spatial spectrum of the first scenario.

Z5}3itt. Beamspace MUSIC &78]&9] s e AlEet 7
AL 95l 01=2 AA313dt) Fig. 3& Alute] L 1of] thgt 41
As 2dEY 02 3716 4155 SIS 4~ Qlok Fig. 4= A W

https://doi.org/10.11003/JPNT.2021.10.2.131

Beamspace MUSIC (¢ = 30°)
55 T :

50 | m
45 | |

%]
o
T

Magnitude(dB
[ w
o (=}

151 1
101 b
5 . . i . .
-50 -45 -40 -35 -30 -25 -20
Angle(®)
— — — Original ADA of AM Original AOA of CW — — — Original AQA of FM

Fig. 5. The CAA-Beamspace MUSIC spatial spectrum of the first scenario.
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Fig. 6. The comparison of cascade algorithm and MUSIC algorithm based
on 7x4 array antenna and CAA for first scenario.
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Fig. 7. Received signal spectrum of the second scenario.
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Fig. 8. The UCA-Capon spatial spectrum of the second scenario.
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Fig. 9. The CAA-Beamspace MUSIC spatial spectrum of the second
scenario.
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Fig. 10. The comparison of cascade algorithm and MUSIC algorithm based
on 7x4 array antenna and CAA for second scenario.
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