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It has already been over more than

a hundred years since Maxwell’s
predictions of the electromagnetic

wave presence and experiments by
Hertz. Needless to say, contemporary
information and communication
technology (ICT), especially microwave
wireless communication technology, has
a direct and indirect impact on our lives at
present. In other words, this technology
area consists of many fields, element
and system technologies and has many
applications.

In the section of “microwave, wireless
communication”, we would like to invite
advanced theories and technologies
across a wide spectrum. These can be
related to microwave and millimeter
wave communication, including radar
sensor, etc., which may be fundament or
application, element or system, hardware
or software, methodology theory or
measurement. We hope to present the
state-of-the-art technologies in this
section.
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Advancements in Millimeter-Wave Radar Technologies for
Automotive Systems: A Signal Processing Perspective

Authors: Boxun Yan and lan P. Roberts

Abstract: This review paper provides a comprehensive examination of millimeter-wave radar
technologies in automotive systems, reviewing their advancements through signal processing
innovations. The evolution of radar systems, from conventional platforms to mmWave
technologies, has significantly enhanced capabilities such as high-resolution imaging, real-time
tracking, and multi-object detection. Signal processing advancements, including constant false
alarm rate detection, multiple-input-multiple-output systems, and machine learning-based
techniques, are explored for their roles in improving radar performance under dynamic and
challenging environments. The integration of mmWave radar with complementary sensing
technologies such as LiDAR and cameras facilitates robust environmental perception essential
for advanced driver-assistance systems and autonomous vehicles. This review also calls attention
to key challenges, including environmental interference, material penetration, and sensor fusion,
while addressing innovative solutions such as adaptive signal processing and sensor integration.
Emerging applications of joint communication-radar systems further presents the potential of
mmWave radar in autonomous driving and vehicle-to-everything communications. By synthesizing
recent developments and identifying future directions, this review stresses the critical role of
mmWave radar in advancing vehicular safety, efficiency, and autonomy.

https://doi.org/10.3390/electronics14071436

Research Progress on FSS Stealth Radome
Authors: Yong-Xing Che, Shi-Ji Wu, Ming Li and Yong-Ling Ban

Abstract: Radome stealth technology is a key research area in aircraft stealth design.
Traditional aircraft stealth methods primarily focus on optimizing the shape to scatter radar
waves and using absorbing materials to absorb radar waves. However, when these methods
are applied to radomes, they can negatively impact antenna performance. By combining
Frequency-Selective Surface (FSS) technology with radome design, it is possible to ensure
good transmission performance for the antenna within its operating frequency range while
simultaneously reducing the radar cross-section outside the operating frequency range,
achieving an integrated design for both transmission and stealth. This paper outlines the
technical approaches for radome stealth, reviews the research status of scattering stealth
radomes and absorbing stealth radomes based on FSS both domestically and internationally,
and provides an outlook on the future development of FSS radomes from the perspectives of
omnidirectional broadband, conformal design, and intelligent control.

https://doi.org/10.3390/electronics14061132



Optically Transparent Antennas for 5G and Beyond: A Review

Authors: Bernardo Dominguez , Fabio Silva, Amit Baghel, Daniel Albuguerque and Pedro Pinho

Abstract: As wireless communication technology advances towards faster and higher
transmission rates such as Fifth Generation (5G) and beyond, the need for multiple access
points increases. The growing demand for access points often results in them occupying any
available surface area and potentially disrupting the existing scenery. In order to address this
issue, Optically Transparent Antennas (OTAs) emerge as an optimal solution for balancing the
aesthetics of a specific setting with the desired communication system requirements. These
antennas can be integrated into various infrastructures without interfering with the design of
the objects on which they are installed. Research on the techniques and materials for OTA
fabrication, which is proposed as a solution to the 5G wireless communication demand for
access points, is presented. This work will highlight key antenna characteristics such as gain,
bandwidth, efficiency, and transparency, and how the materials used for OTA implementation
influence these parameters. Techniques like Metal Mesh (MM), Transparent Conductive Film
(TCF), and Transparent Conductive Oxide (TCO) will be explained. The performance of the
OTAs will be analyzed based on gain, bandwidth, transparency, and efficiency. This paper
also addresses the challenges and limitations associated with OTAs. Finally, it confirms that
OTAs offer a compelling solution for this scenario by balancing aesthetics with high antenna
performance, making them an innovation for future wireless networks.

https://doi.org/10.3390/electronics14081616

Radiator Enablers for Wireless Communication Evolution

Authors: Apostolos-Christos Tsafaras, Panagiotis Mpatargias, Adamantios Karakilidis,
Georgios Giouros, loannis Gavriilidis, Vasileios Katsinelis, Georgios Sarinakis and
Theodoros Kaifas

Abstract: The general objective of the work is to propose, examine, and study the innovations
needed, providing a roadmap in order to place the next generation of wireless communication
vision and concepts into technological reach. The main trends and directions are identified;
relative challenges are addressed; and needed solutions are anticipated, proposed, and
evaluated. In detail, to address the role of the antenna system in the wireless communication
evolution, in the work at hand, we examine the challenges addressed by the increase in the
degrees of freedom of the radiator systems. Specifically, we study the increase in the degrees
of freedom provided by gMIMO, reconfigurable intelligence surfaces (RIS), holographic
metasurfaces, and orbital angular momentum (OAM). Then, we thoroughly examine the
impact that those potent technologies deliver to the mmWave, satellite, and THz wireless
communications systems.

https://doi.org/10.3390/electronics14061081
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