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Abstract: As compared with sparse scalar arrays and uniform diversely polarized arrays, sparse diversely
polarized arrays show respectively advantages of possessing the ability of sensing the polarization state of
source signals, avoiding polarization mismatch and increasing the degrees of freedom, reducing mutual coupling,
decreasing hardware cost, etc. Therefore, the comprehensive research on sparse diversely polarized array is of
great importance in both theory and realistic applications. The design architecture of sparse diversely polarized

arrays, which are related not only to the location of the array elements, but also to the dipole/loop type,
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orientation, and polarization states of the antenna elements, are more diverse than those of sparse scalar arrays.

This paper summarizes the relevant researches in this field in recent years, introduces and explores the

mainstream sparse diversely polarized array structure optimization approaches from three aspects: non-

uniformly sparse, uniformly sparse and mixed uniformly and non-uniformly sparse. Then the future

development of sparse diversely polarized arrays is discussed in terms of deep learning-based optimization

approach, sparse Multiple-Input Multiple-Output (MIMO) diversely polarized array, sparse Polarimetric

Frequency Diverse Array (PFDA) radar and sparse PFDA-MIMO radar, sparse polarimetric reconfigurable

intelligent surface, and the application of sparse diversely polarized array in complex indoor scenes, such as

smart communications in house and Industrial Internet of Things.

Key words: Sparse diversely polarized array; Multiple-Input Multiple-Output (MIMO) radar; Polarimetric

reconfigurable intelligent surface; Polarimetric Frequency Diverse Array (PFDA); Smart communications;

Industrial Internet of Things (IIOT)
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Tab. 1 Technical background, theoretical basis, categorization of the configuration design, and setting/constraint approaches

for sparse diversely polarized array
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Fig. 1 Sparse diversely polarized array composed of 6 NA dipoles (axial directions parallel to the y-axis) and 10 ANA dipoles

(axial directions parallel to the zaxis)
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Fig. 15 Sparse polarimetric RIS (another diversely polarized configuration)
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