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An Anti Main-lobe Interference Method Based on Generalized
Oblique Projection

WANG Xiaolong, CAO Fer’
(Rocket Force University of Engineering, Xi’an 710025, Shaanxi)

ABSTRACT: To address the issue of radar anti-main lobe interference, a space—polarization
combined anti main—lobe interference method was proposed based on generalized oblique projec—
tion. First, a signal reception model for the uniform circular polarization sensitive array was estab—
lished by incomplete electromagnetic sensors. Thereby, an improved multiple signal classification
(MUSIC) algorithm was proposed based on reconstructed covariance matrix to improve the pa—
rameter estimation performance under signal coherence and low signal-to—noise ratio conditions.
Subsequently, the polarization parameter estimation method, which has lower computational com-
plexity because of no need of spectral peak search, was proposed based on the maximum correla-
tion criterion. Accordingly, a generalized oblique projection filter was designed by the minimum
variance criterion with multiple linear constraints to suppress main—lobe interference. Experimental
results showed that the estimation error of polarization parameters between 0 dB to 40 dB signal—
to—noise ratio range is smaller than that obtained by similar polarization estimation algorithm and
has lower computational complexity. The distinct filtered waveform characteristics showed that

the proposed method can completely filter out interference signals while retaining the amplitude
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and phase information of the desired signal.

KEYWORDS: anti main—lobe interference; covariance matrix reconstruction; maximum corre—

lation criterion; generalized oblique projection filter
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Fig. 1 Schematic diagram of the circular array model
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