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Performance Improvement of an Interferometer-Based DOA Estimation
Algorithm Using Quadratic Interpolation
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Abstract

Interferometer-based ~ direction-of-arrival (DOA) estimation exhibits an inherent trade-off between estimation accuracy and
computational complexity. A finer angular search grid reduces grid mismatch errors and improves estimation accuracy; however, it
significantly increases the computational burden due to the enlarged search space. To alleviate this problem, this paper applies a
quadratic interpolation-based post-processing technique to grid-based interferometer DOA estimation. The proposed approach constructs
a quadratic function using the spectrum values at the optimal grid point and its neighboring grid points obtained from the coarse-grid
search and then uses the extremum of the fitted quadratic function as the refined DOA estimate. By refining the coarse-grid search
result without introducing an additional search process, the proposed method improves estimation accuracy while requiring negligible
additional computational cost. Monte Carlo simulation results show that the proposed method significantly reduces estimation errors
compared with the conventional 5° grid search approach and achieves estimation accuracy comparable to that of a 1° fine-grid search.
In addition, the computational complexity remains nearly identical to that of the coarse-grid search, demonstrating that the proposed
approach effectively mitigates the accuracy-complexity trade-off in grid-based interferometer DOA estimation.
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