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An improved direction finding algorithm for wideband
correlation interferometer
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Abstract: An improved broadband interferometer direction finding algorithm is proposed to address the issues of angle ambiguity and limited
measurement accuracy in broadband correlation interferometry. The method first constrains the spectral peak search region using prior
information to prevent misidentification of ambiguous peaks caused by noise and mismatch, thereby improving the reliability of initial angle
estimation. Subsequently, spectral peak condensation is performed by calculating the two-dimensional energy center of the detected peak
through local weighted averaging, which estimates the azimuth and elevation angles of the radiation source. This process effectively
suppresses the effects of noise and mismatch, overcomes the constraint of fixed angular sampling intervals inherent in traditional algorithms,
and enables higher-precision angle estimation. Simulation results demonstrate that the proposed algorithm can robustly handle signal-to-
sample mismatch across a wide frequency range, with significantly improved angle measurement accuracy over conventional methods,
providing a more reliable solution for broadband interferometer-based direction finding.
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Fig. 1 Schematic diagram of the correlation interferometer
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Fig. 2 Correlation map between measured and
reference phase differences( 15 GHz)
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Fig. 3 Azimuth measurement results (15 GHz)
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Fig. 4 Elevation angle measurement results (15 GHz)
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Tab.1 Comparison of angle measurement results between
the conventional correlation interferometer and the

proposed improved method (15 GHz)
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Fig.5 Correlation map between measured and reference
phase differences(4 GHz)
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