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Abstract: Traditional phased arrays, due to their high cost limitations, are no longer able to meet the growing de-
mand for widespread applications. However, non-traditional phased array technologies based on sparse arrays, subarrays,
and other technologies have received widespread attention and research. How to effectively draw molecular arrays and opti-
mize the calculation process of sub arrays are key issues in improving computational efficiency and performance. This arti-
cle proposes a nested iterative optimization method that integrates swarm intelligence optimization and clustering tech-
niques to solve the problem of arbitrary shaped beam subarray partitioning. This method consists of two nested loop itera-
tive optimization processes: (i) The outer loop uses swarm intelligence optimization method to achieve a reference array un-
der any user-defined directional pattern, and analyzes multiple sets of different unit excitations (determined by the roots of
the Shekunov polynomial distributed on a non unit circle) using Shekunov polynomial and basic algebraic theory; (ii) Based
on the excitation matching strategy, the inner loop aims to achieve the optimal subarray layout and corresponding subarray
excitation coefficients of the phased array through K-means clustering method, and ultimately generate a beam pattern that
approximates the reference array. The effectiveness of the proposed method was verified by comparing it with traditional K-
means clustering methods and particle swarm optimization methods in terms of pattern approximation, excitation matching

error, pattern matching error, array performance parameters, and computational efficiency.
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