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Beam Steering Phase Alculation Optimization Technique for
Active Phased Array Antenna
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Abstract

This paper proposes an optimization technique for veam steering phase calculation in active phased array antennas

using Field Programmable Gate Array (FPGA). Beam steering requires calculations proportional to the number of
antenna elements, demanding high processing performance. Generally methods use parallel processing or sub-array
division, but they increase FPGA resource usage and design complexity. The proposed method computes unit
coordinate values and applies accumulation and addition to reduce resource consumption. It optimizes hardware resource
usage by up to 89% and reduces latency by approximately 88%. Experimental results confirm the method’s efficiency
in both speed and resource usage. The beam steering error is extremely low, at just 0.005% of the resolution.
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