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Abstract

In practice, it is often infeasible to measure the array manifold for all azimuth angles owing to experimental constraints. To address
this problem, various array manifold interpolation and modeling techniques have been studied. However, most existing approaches
directly interpolate the entire array manifold, resulting in increased computational complexity. This study proposes a method for
extending a given measured array manifold obtained for a limited set of azimuth angles to generate the manifold for unmeasured azimuth
angles. The proposed method is derived by applying first-, second-, and third-order Taylor approximations to the phase of the theoretical
array manifold, which is determined by the antenna coordinates and direction of arrival of the incident signal. Unlike conventional
approaches, the proposed method applies the Taylor expansion only to the phase term, enabling the generation of array manifolds at
unmeasured azimuth angles with a simpler formulation. The proposed method was validated using experimentally measured array
manifold data. The approximation performance was analyzed for the Taylor expansion order and azimuth increment.
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40 53.07 30.74 28.75
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120 105.13 50.26 66.58
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300 105.06 41.49 42.35
400 100.20 64.75 40.94
500 103.76 86.19 39.31
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