Department of Computer Science
EBUTHRE

City University of Hong Kong

COMPUTER SCIENCE COLLOQUIUM

Empowering Dense Smart City Networks with Intelligent
Antenna Systems

SPEAKER Prof. Yongxu Zhu DATE 10 Jul, 2026 (Fri)
TIME 2:00 PM - 5:00 PM
Professor

School of Information Science and VENUE CS Seminar Room, Y6405, é6th Floor,

Engineering, Southeast University Yellow Zone, Yeung Kin Man Academic
Building, City University of Hong Kong, 83
Tat Chee Avenue, Kowloon Tong

ABSTRACT

Future smart cities will inevitably evolve toward ultra-dense wireless network architectures. Driven by digital
tfransformation, typical communication scenarios such as urban canyons, smart factories, and transportation hubs will
face massive dense terminal access demands, while exhibiting highly dynamic, heavily obstructed, strongly interfered,
and heterogeneous network characteristics. Specifically, on the one hand, complex environments will contain denser
multipath clusters, and moving objects will cause frequent blockages, making deep fading, rapid phase drift, and link
instability more prominent. On the other hand, as the number of simultaneously active users and terminals over the same
time-frequency resources continues to increase, scheduling difficulty, access collisions, and link-quality differentiation
will be further aggravated. Intelligent antennas system, also known as Fluid Antenna Systems (FAS), represent an
important technical direction for addressing future complex wireless environments. In ultra-dense, multi-user, and highly
dynamic communication scenarios, FAS can infroduce additional spatial degrees of freedom through reconfigurable
ports or flexible excitation positions. This enables the system to dynamically select, from multiple candidate ports, spatial
sampling points with stronger desired signals and weaker interference coupling, without significantly increasing
hardware cost or the number of physical antenna elements. As a result, FAS can provide more flexible, low-complexity,
and environment-adaptive wireless access capabilities for ultra-dense smart city networks. This report will first intfroduce
the basic operating mechanisms of existing intelligent antenna technologies, and then discuss their theoretical research
foundations and typical application scenarios in ultra-dense wireless networks.
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