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Abstract: The evolution of antenna technologies in Wi-Fi systems was systematically reviewed in this study, with a fo-
cus on the state-of-the-art antenna technologies in Wi-Fi 7/8 systems. Their technical characteristics and development
trends were analyzed to provide directional references for future research. Firstly, key technologies including reconfigu-
rable antennas, beam-scanning arrays, millimeter-wave antennas, and miniaturized MIMO antennas were reviewed, and
innovative design concepts of shared-aperture antennas and packaging arrays were explored. Subsequently, implementa-
tion methods and technical features of mode-reconfigurable antennas, miniaturized MIMO antennas, and full-plane cove-
rage pattern-diversified antennas were analyzed in detail. A systematic comparative study was conducted on advanced
technologies such as miniaturized phased arrays, digital intelligent arrays, and null forming arrays. By summarizing the
fundamental principles and research status of various technologies, current research hotspots and key technical chal-
lenges in the field were identified, including high-density integration, dynamic reconfigurability, full-plane coverage, and
interference suppression. Based on technological development trends, future development pathways for beam-
controllable antennas are proposed, emphasizing their critical role in Wi-Fi 7/8 and future communication systems. Theo-
retical support and practical guidance are provided for subsequent research.
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