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ABSTRACT

The satellite employs an adaptive beamformer to efficiently detect various signals and to suppress multiple interference

signals, simultaneously. Although the adaptive beamforming satellite system needs Angle-of-Arrival (AOA) information of

the desired signal, it is difficult to estimate the signal AOAs on the satellite environment. However, the AOA estimation on

the ground control tower is more efficient and accurate comparing to the satellite environment. In this paper, we propose

an adaptive beamforming satellite system based on the signal location information on the ground, consisting on an angle

estimator, an adaptive beamformer, and signal processing & D/B unit. The ground control tower estimates the accurate

location of the signal source, and it sends the estimated coordinates of the desired signal to the satellite. The angle estimator

mounted on the satellite calculates the desired signal AOA, based on the signal location information transmitted from the

ground control center. The satellite beamformer detects the desired signal and suppresses unwanted signals based on the

signal AOA calculated by the angle estimator. We provide computer simulation results to present the performance of the

proposed satellite adaptive beamforming system based on the signal location information.
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2. RECEIVED SIGNAL MODEL
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Fig. 1. Basic structure of adaptive beamforming satellite system based on
signal location.
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Fig. 2. Conceptual diagram for angle estimation.
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Table 1. The received signal parameter for the first scenario.

Signal Elevation (6°) Azimuth (¢°) Center frequency
CW1 120 12 0.1
CW2 (desired) 120 260 0.2
CW3 120 93 0.4
M 120 320 0.15
AM 120 85 0.32

Table 2. The received signal parameter for the second scenario.

Signal Elevation (6°) Azimuth (¢°) Center frequency

CW 210 330 0.3
WB (desired) 210 110 0.05
M 210 197 0.2
AM 210 45 0.42
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Fig. 3. The received signal spectrum for the first scenario.
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Fig. 4. The received signal spectrum for the second scenario.
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Fig. 9. MVDR beamformer output spectrum for the first scenario.
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5. CONCLUSIONS
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