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Research on Weak Signal Passive Detection Based on Steered Minimum Variance
Beamforming
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Abstract Aiming at the problems of underwater weak signal detection and incoming wave direction
estimation under interfering background, the detection performance of Sub-band Extreme Energy Detection (SEED)
based on Steered Minimum Variance (STMV) adaptive beamforming is studied, and compared with Conventional
Energy Detection (CED) and Conventional Beamforming (CBF) . Simulation and experimental results indicate that
SEED has better detection performance than CED, the STMV method can distinguish target and interference in low
SNR, and the STMV-SEED method is superior to the CBF—SEED method in multi-target resolution performance.
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Fig.1  Principle block diagram of Conventional Energy Detection
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Fig.2 Flow chart of sub-band extreme energy detection
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Fig.3 Flow chart of Steered Minimum Variance Beamforming
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Fig.6 Single target beam diagram of CBF and STMV
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