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Beam-forming principle and implementation of circular array
composed of directional elements
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(1. Southwest Jiaotong University, College of Electrical Engineering, Chengdu 610031, China;

2. Beijing Institute of Technology, Aerospace Science and Technology Institute, Betjing 100081, China)

Abstract: Due to its better regional direction and high sensitivity, the array composed of directional elements is widely
used in radar and underwater sonar target detection. The beam-forming principle of the circular array composed of di-
rectional elements is studied. The design and its FPGA implementation of the adaptive beamforming are discussed in
detail.Simulation results show that the beam pattern of the circular array composed of directional elements is improved
in comparison with the traditional one. And the interference is effectively repressed by using the LMS adaptive algo-

Vol.28, No.1
Feb., 2009

rithm. Thus, the signal-to-noise ratio of the system can be increased.
Key word: circular array; radiation pattern; array beamforming map; least mean square; FPGA
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Fig.1 Geometrical model of a circular receiving array
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Fig.2 Beam pattern for #°=90° and ¢°=0° (N=8 and r =0.61)
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Fig.3 Beam pattern for #°=90° and ¢°=0° (N=8 and r =0.61)
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Fig.4 Transmitting pattern of circular array’s elements
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Fig.7 The principle of adaptive beamforming based on FIR
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Fig.9 Beam pattern of 360°circular scanning
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