IEEE AWPL Special Cluster 2026 on
“Emerging Trends in Electromagnetic Sensing and Imaging: System Design, Algorithms, and Applications Across the
Spectrum”

Electromagnetic sensing and imaging technologies have undergone significant evolution, enabling a wide range of applications across
diverse domains. At microwave frequencies, traditional applications include radio detection and ranging, synthetic aperture radar, beam
forming, beam steering and ground penetrating radar with widespread use in security and surveillance. In the medical field, imaging
spans from conventional ionizing X-ray techniques to emerging non-ionizing microwave medical imaging and diagnostics. Although
the system configurations may appear similar, the underlying mathematical models transition from far-field linear imaging problems to
complex nonlinear inverse scattering problems in the near field. Beyond these established areas, novel applications continue to emerge—
ranging from space exploration, automotive, industrial and agricultural sensing. This growing diversity highlights the importance of
advancing system design, theoretical modeling, and algorithm development in electromagnetic sensing and imaging.

This Special Cluster aims to highlight recent advances— from an electromagnetic perspective— in all aspects of Electromagnetic
Sensing and Imaging Systems (ESIS), in conjunction with the use of artificial intelligence (AI) to break through traditional
boundaries in the following four key components: sensor design, system configuration, signal pre-processing/processing, and
image formation. We invite high-quality submissions that present novel methodologies, innovative system architectures, and advanced
algorithmic developments across these domains. The scope encompasses systems operating across a broad frequency spectrum, from
radio waves to terahertz radiation, supporting a wide range of applications in both near-field and far-field environments.

Topics of interest include, but are not limited to, the following:

e Design of antenna, antenna array and meta-surface tailored for electromagnetic sensing and imaging applications.

e Modern manufacturing and fabrication techniques of antennas for sensing and imaging system (e.g. 3D printing).

o Innovative system configurations that leverage electromagnetic theory—for example, polarization diversity in radar sensing,
impedance matching media for microwave-based medical diagnostics, and unique array architectures (e.g. multiple-input-
multiple-output (MIMO) radar, passive radar) versus single-sensor systems (e.g. monostatic radar).

e Signal processing techniques that exploit electromagnetic insights, such as clutter suppression and background subtraction

e Methods for ranging, object detection, target classification, and automated recognition grounded in electromagnetic principles.

e Image reconstruction, including radar imaging and inverse scattering solutions that brings in novel electromagnetic insights

e Emerging applications across diverse domains, including medical (microwave, millimetre wave and terahertz imaging, cancer
and stroke diagnosis, gait analysis, intelligent healthcare sensing), space (satellite sensing, space exploration and space mining),
defense (security and surveillance, electronic warfare, automated target recognition, array signal processing, fast beamforming
and beam steering), automotive sensing, as well as industrial and agricultural sectors (e.g., non-destructive testing).

We particularly welcome contributions that demonstrate the interplay between theoretical modelling, algorithm development, and
experimental validation to push the boundaries to current electromagnetic sensing and imaging technologies.

The Guest Editors of this Special Cluster are:

e Doctor Hoi-Shun Lui, University of Tasmania, Australia lui@jieee.org

e Doctor Lei Guo, The University of Queensland, Australia l.guo3@ug.edu.au

e Doctor Hongbo Sun, Agency for Science, Technology and Research, Singapore sun_hongbo@a-star.edu.sg

e Professor Xuezhi Zeng, Chalmers University of Technology, Sweden xuezhi(@chalmers.se

e  Professor Zhun Wei, Zhejiang University, China eleweiz@zju.edu.cn

e Professor Yang Yang, University of Technology Sydney, Australia yang.yang.au@ieee.org

e  Professor Jean-Charles Bolomey, Université Paris-Saclay, France jeancharles.bolomey(@jieee.org

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 the focused 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/December 2026
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