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Design and Implementation of FPGA Based Real-Time Adaptive
Beamformer for AESA Radar Applications
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Abstract

Adaptive beamforming algorithms have been widely used to remove interference and jamming in the phased array radar system. Ad-
vances in the field programmable gate array(FPGA) technology now make possible the real time processing of adaptive beamforming
(ABF) algorithm. In this paper, the FPGA based real-time implementation method of adaptive beamforming system(beamformer) in the
pre-processor module for active electronically scanned array(AESA) radar is proposed. A compact FPGA-based adaptive beamformer
is developed using commercial off the shelf(COTS) FPGA board with communication via OpenVPX(Virtual Path Cross-connect) back-
plane. This beamformer comprises a number of high speed complex processing including QR decomposition & back substitution for
matrix inversion and complex vector/matrix calculations. The implemented result shows that the adaptive beamforming patterns through
FPGA correspond with results of simulation through Matlab. And also confirms the possibility of application in AESA radar due to
the real time processing of ABF algorithm through FPGA.
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