& frontiers | Frontiers in Physics

’ @ Check for updates

OPEN ACCESS

EDITED AND REVIEWED BY
Alex Hansen,

Norwegian University of Science and
Technology, Norway

*CORRESPONDENCE
Jian Dong,
dongjian@csu.edu.cn

RECEIVED 10 November 2023
AccepTED 20 November 2023
PUBLISHED 24 November 2023

CITATION
Dong J, Liu Z and Cheng Y (2023),
Editorial: Advanced signal processing
techniques in radiation detection
and imaging.

Front. Phys. 11:1336225.

doi: 10.3389/fphy.2023.1336225

COPYRIGHT

© 2023 Dong, Liu and Cheng. This is an
open-access article distributed under the
terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Physics

TYPE Editorial
PUBLISHED 24 November 2023
Dol 10.3389/fphy.2023.1336225

Editorial: Advanced signal
processing techniques in radiation
detection and imaging

Jian Dong*, Zilong Liu? and Yayun Cheng?

School of Electronic Information, Central South University, Changsha, China, 2School of Computer
Science and Electronics Engineering, University of Essex, Colchester, United Kingdom, *School of
Electronics and Information Engineering, Harbin Institute of Technology, Harbin, China

KEYWORDS

antenna array signal processing, jamming and anti-jamming, interference detection and
positioning, microwave radiation technology, GNSS and satellite links

Editorial on the Research Topic
Advanced signal processing techniques in radiation detection and imaging

With the continuous evolution of the electromagnetic environment, there is a growing
demand for efficient, high-precision, and high-resolution radiation detection and imaging
technologies in various fields. At the same time, system requirements for interference
suppression and accurate target detection in complex environments are also increasing.
Therefore, there is an urgent need to promote theoretical and technological innovations in
the fields of electromagnetism and signal processing to enhance the system’s ability to
acquire information. This Research Topic focuses on the detector imaging mechanism,
imaging data processing, and high-resolution reconstruction, with special emphasis on
radiation detection data processing and algorithm development, hardware and software
synergy and intelligent processing, accurate measurement of target and environment
characteristics, target classification and identification, and adaptability to complex
electromagnetic environments in wireless engineering systems.

In the field of antenna and signal processing technology, Direction and distribution
sensitivity of sup-DOF interference suppression for GNSS array antenna receiver by Sun et al.
focuses on the anti-jamming capability and mechanism of Global Navigation Satellite System
(GNSS) array antenna against distributed sup-DOF (Degree of Freedom) interference, and
analyses the characteristics of GNSS System array antenna against sup-Degree of Freedom
interference by formula derivation and simulation. Qiu et al. Artifact suppression using cross-
circular polarization for millimeter-wave imaging proposes a cross-polarization method to
suppress multipath artifacts. Performance analysis of SMI filter for antenna array receiver in
pulse interference environment by Wang et al. analyzes the performance of sample matrix
inversion (SMI) filter used by antenna array receivers in pulse interference environment.
Ultimate channel capacity analysis of the UCA-OAM system with a deficient-rank channel
matrix by Yu et al. investigates the channel capacity analysis of deficient-rank channel (DRC)
matrix in uniform circular array (UCA) communication systems. A novel SW-ESIW slot
antenna and its applications in millimeter-wave array design by Qiang et al. proposes a novel
slot antenna structure with high gain and compact size for millimeter-wave (mmW)
applications, which is the first attempt to apply slow-wave substrate-integrated
waveguide (SW-ESIW) to the field of antennas and their arrays.
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In the field of communication satellites and interference detection
technologies, A survey of GNSS interference monitoring technologies by
Qiao et al. summarizes the interference monitoring technologies and
their latest progress, and emphasises the breadth of integration of
interference monitoring technologies with other fields, which has led
to their rapid development. A novel method of interference source
direction-finding with an existing single antenna beam in
communication satellites by Ma et al. introduces a method for
detecting interference sources for communication satellites with an
existing single antenna beam and single radio frequency (RF) channel.

Regarding the research on GNSS and satellite links, Impact of
ambiguity resolution on phase center offsets and hardware delay
estimation for BDS-3 inter-satellite links by Li et al. presents for the
first time the impact of ambiguity resolution on phase center offsets
(PCOs) and hardware delay estimation of BDS-3 inter-satellite links.
Focusing on real-time precise orbit determination for GNSS
satellites, An improved approach for rapid filter convergence of
GNSS satellite real-time orbit determination by Zhou et al
proposes a method to establish the stochastic model by analyzing
the differences between the predicted part of the ultra-rapid orbit
and the filter orbit after convergence.

Regarding electromagnetic interference filtering techniques,
Wideband electromagnetic interference filtering power divider with
a wide stopband using the genetic algorithm by Dai et al. proposes a
new design of an electromagnetic interference wideband filtering
power divider (FPD) with a wide stopband based on the genetic
algorithm (GA), which has the good performance of compact size,
sharp roll-off and in-band isolations.

For microwave radiation technology, A geostationary orbit
microwave multi-channel radiometer by Zhou et al. introduces a
geostationary orbit microwave multi-channel radiometer for fine
and quantitative applications of satellite observation data.

In the field of radar jamming signal processing, Adaptive
Optimization Technology of Segmented Reconstruction Signal
based on Genetic Algorithm for Enhancing Radar Jamming Effect

by Wang et al. focuses on the adaptive optimisation of jamming
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waveforms for radar jamming technology to suppress multiple false
targets in the escort jamming scenarios.

In conclusion, this Research Topic focuses on the convergence of
applications in the fields of electromagnetism and signal processing,
presenting readers with the latest scientific achievements and
technological innovations. This research not only enriches and
provides the body of knowledge in related fields, but also provide
new directions and possibilities for future research and applications.
We look forward to more researchers actively engaging in these
fields and jointly promoting the advancement of technology and the
expansion of applications.
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