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“Toward Intelligent Electromagnetic Sensing: AI-Driven Hardware Designs and
Applications”

Electromagnetic (EM) sensing at microwave, millimeter-wave, and terahertz frequencies is rapidly expanding into
applications such as human activity recognition, environmental monitoring, smart agriculture, healthcare, wireless
power transfer, and autonomous driving. Emerging technologies like smart antennas, reconfigurable intelligent
surfaces, and programmable apertures and metasurfaces enable dynamic EM wavefront control for enhanced
information acquisition. Meanwhile, the rapid advancement of Artificial Intelligence (AI) and signal processing
techniques facilitates the extraction of valuable insights from high-dimensional EM data. Moreover, the rapid
evolution in Machine Learning (ML), particularly Deep Learning (DL) (e.g., CNN, RNN, GAN, LLM, Transfer
Learning) has empowered Al-driven methods to achieve advanced functions such as antenna design, analog
wave-domain computing, context-aware recognition, target classification, signal processing, and metamaterial
agent — which further accelerates the development of intelligent EM sensing.

This special cluster aims to present cutting-edge developments in the theoretical and applied aspects of intelligent
EM sensing, with a particular focus on advances in smart antenna (including metasurface) designs, propagation
modelling, signal processing algorithms, and ML/DL/Al-based techniques. Contributions are sought in, but not
limited to, the following areas:

Novel antenna designs for EM imaging (e.g., RIS, reconfigurable antennas, holographic surfaces).
Innovative OAM antenna designs (e.g. multi-mode OAM, divergence angle control) for applications in
OAM-enabled sensing and communication systems.

e  Progress in hardware architectures for integrated sensing and imaging, wireless power transfer, and
integrated sensing and communication (e.g., localization, fingerprint prediction, target tracking).

e  Al-assisted design and optimization of novel meta-devices (e.g., intelligent meta-imager/-recognizer,
programmable topological metasurfaces, metamaterial agent).

e  Deep learning techniques for sensing, imaging, DoA estimation, channel modelling (e.g. positioning,
super-resolution imaging, gesture recognition, classification, sensing in IoT settings).

e Advanced antenna designs for other emerging sensing-related applications (e.g., automotive radar,
freehand imaging, Ground-Penetrating Radar (GPR), biomedical imaging, non-destructive testing).

The Guest Editors of this Special Cluster are:

e  Dr. Mengran Zhao, Queen’s University Belfast, UK mengran.zhao@qub.ac.uk
e  Prof. Philipp del Hougne, Université de Rennes, France philipp.del-hougne@univ-rennes. fr
e  Prof. Long Li, Xidian University, China lilong@mail.xidian.edu.cn
e  Prof. Qiang Chen, Tohoku University, Japan giang.chen.aS@tohoku.ac.jp
e  Prof. Okan Yurduseven, Queen’s University Belfast, UK okan.yurduseven@qub.ac.uk
e  Prof. Susan Hagness, University of Wisconsin-Madison, USA susan.hagness@wisc.edu

Prospective authors are encouraged to contact the Guest Editors for any questions or to determine the suitability of
their contribution for this special cluster. Papers should be prepared following the same submission instructions as
for regular IEEE AWPL manuscripts (four-pages technical content maximum and one reference page, double-
column, IEEE format), available via the Information for Authors website. The authors should indicate in the cover
letter to the Editor-in-Chief that the manuscript is being submitted in response to the Call for Papers for this
special cluster. Prospective authors should refer to the timeline below for key dates.

Key Dates:

Submission deadline: March 31, 2026

First decision: May 15, 2026

Revised manuscripts deadline: June 15, 2026

Final decision: July 30, 2026

Final manuscripts due by: September 1, 2026

Online publication: Shortly after final manuscript submission
Cluster publication: November (or December) 2026 issue of AWPL
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