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1 | INTRODUCTION

In today’s technological landscape, the rapid and wide-
spread adoption of new technologies is crucial to enhance
the capabilities, robustness, and efficiency of military
defense and disaster response operations. Technologies
such as artificial intelligence, mobile communication,
and the Internet of Things have enriched battlefield
communication, surveillance, tactical decision-making,
and early warning systems. This trend is common
across various fields, including disaster response technol-
ogies, and has led to considerable improvements in
disaster prediction, mitigation, response, and recovery
applications.

The emergence of new technologies has resulted in
dramatic changes in the operational environment. For
example, the increasing diversity of connections between
combat/rescue equipment, weaponry, and operational
headquarters imposes complex communication require-
ments related to availability, reliability, and latency, as
well as the need for safe processing of unprecedented vol-
umes of data. Conversely, responses to disasters must
consider their potential impacts, including their high fre-
quency, widespread damage, and global scale. Addition-
ally, preemptive interventions that allow for accurate
forecasting of disasters are essential for modern disaster
response. Overall, myriad factors collectively contribute
to the complexity of developing efficient solutions for
military defense and disaster response applications.

The Electronics and Telecommunications Research
Institute (ETRI) Journal is a peer-reviewed open-access
journal launched in 1993 and published bimonthly by
ETRI (Republic of Korea), aiming to promote worldwide
academic exchange in the fields of information, telecom-
munications, and electronics. This special issue explores
recent research trends in the technological advances driv-
ing the digital transformation of military defense and
disaster response systems. It presents notable, cutting-
edge studies aimed at improving the efficiency, safety,
and real-time responsiveness of these critical domains.
Given the central role of technologies such as virtual
training, robotic navigation, drone countermeasures, and

secure communications in the modernization of defense
operations, the contributions in this special issue offer
valuable insights into the future direction of digitalized
military defense and disaster response strategies.
Accordingly, we have selected eight critical papers on
three aspects of military defense and disaster response
technology for this special issue. A brief review regarding
commitments for this special issue follows.

The first invited paper [1], entitled “Next-generation
wireless communication technologies for improved disas-
ter response and management” by Song et al., introduces
next-generation wireless communication technologies
that can improve disaster response and management. This
study proposes an integrated disaster-response communi-
cation framework with the potential to achieve ultralow
latency and high-speed data transmission to support
rescue operations and provide more reliable situational
awareness to enable more accurate and quicker decision-
making in disaster environments so that human risk can
be minimized.

The second paper [2], entitled “Marker-based adaptive
virtual military training system for enhanced immersion
and realism,” by Tong et al., presents a major contribu-
tion to the field of virtual military training by introducing
the marker-based adaptive virtual military system. This
approach effectively reduces the physical burden on the
trainees by minimizing the use of wearable devices,
which is a commendable advancement over existing
systems. The editorial board selected this paper as a
“featured article.” It addresses important problems related
to a recent military defense virtual learning system and is
considered as a suitable topic for this special issue.

The third paper [3], entitled “A semantic potential
field for mobile robot navigation using grid map,” by
Pham et al., proposes a new Semantic Potential field
method for mobile robot navigation. Because the pro-
posed scheme is based on both geometric and semantic
data using a semantic grid map, it can improve naviga-
tion efficiency and adaptability. The effectiveness of the
proposed scheme is evaluated using simulations and real-
world experiments. The proposed scheme is considered a
promising method for mobile robot navigation in various
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applications, such as disasters, defense, and autonomous
logistics.

The fourth paper [4], entitled “Design of specific
situation estimation function using multirobot system in
military operations” by Choi et al., proposes a new frame-
work for fast and efficient object location identification
and hazard-zone assessment functions, which would be
performed by military robots, even when limited
resources are available. It is worth noting that the pro-
posed framework merges object location data in space
using a swarm of robots without relying on simultaneous
localization and mapping (SLAM). The proposed frame-
work is promising for situational assessments during
indoor military operations.

The fifth paper [5], entitled “5G defense network
using commercial gNodeB with zero trust architecture”
by Kim et al., proposes a network leveraging commercial
gNodeBs (gNBs) with a military public land mobile net-
work identity, ensuring extensive coverage, robust secu-
rity, and cost efficiency. To enhance secure access, a zero-
trust (ZT) architecture using a software-defined perimeter
(SDP) is employed. The connection process for user equip-
ment to access private networks is explained based on 5G
and ZT access management. This study provides a simu-
lated 5G analysis that compares scenarios before and after
applying SDP to denial-of-service and IP scanning attacks.

The sixth paper [6], entitled “Multimodem-based
FHSS-drone takeover with precision spoofing,” by Kang
et al., introduces a method for hijacking a frequency hop-
ping spread spectrum (FHSS)-based drone using C2 sig-
nal emission for takeover and precision spoofing signals
to invalidate the owner’s transmitter signal using a multi-
modem. The proposed method simultaneously transmits
C2 signals to the target drone for safe takeover, and preci-
sion spoofing signals to neutralize the owner’s transmit-
ter, thereby minimizing radiofrequency collisions with
other equipment.

The seventh paper [7], entitled “Maximization of
near-infrared modulation by optimizing the transparent
conducting electrode resistance” by Han et al., proposes a
method to optimize infrared transmission by adjusting
the indium tin oxide (ITO) thickness, exhibiting excellent
modulation in electrochromic devices. Devices with ITO
thicknesses of 40, 75, and 302 nm were tested, and the
75 nm electrode achieved a transmittance modulation
performance of 67.73% in the visible range and 51.41% in
the near-infrared range. Response times for bleaching
and coloration were respectively 4.0 and 2.8 s.

The eighth paper [8], entitled “Distance mean-square
loss function for the ordinal classification of emergency
service response codes in disaster response,” by Lee et al.,

proposes a distance mean-square (DiMS) loss function to
enhance the accuracy of classifying the severity of disas-
ters by the National Police Agency (NPA). NPA data have
characteristics of ordinal data, such as Emergency Service
Response Code (ESRC) data, which are classified based
on their magnitude (ranging from C0 to C4). Risk-
recognition methods employing the DiMS loss function
have the potential to enhance disaster response efforts.

The guest editors would like to thank all authors,
reviewers, and editorial staff of the ETRI Journal for
making this special issue successful. The guest editors are
pleased to have been part of this effort to publish
high-quality technical papers in a timely manner. These
studies will contribute to the emergence of various
military defense and disaster response technological inno-
vations that will ensure everyday safety at present and in
the future.

CONFLICT OF INTEREST STATEMENT
The authors declare that there are no conflicts of interest.

Hea Sook Park1

Jong-Moon Chung2

Moosung Park3

Youngok Kim4

Ji-Bum Chung5

Sangtae Ha6

Yong-Yuk Won7

1Defense and Safety Convergence Research Division,
Electronics and Telecommunications Research Institute,

Daejeon, Republic of Korea
2School of Electrical and Electronic Engineering, Yonsei

University, Seoul, Republic of Korea
3R&D Institute –Directorate, Agency for Defense

Development, Seoul, Republic of Korea
4Electronic Engineering Department, Kwangwoon

University, Seoul, Republic of Korea
5Department of Civil, Urban, Earth, and Environmental

Engineering, Ulsan National Institute of Science and
Technology, Ulsan, Republic of Korea

6Computer Science Department, University of Colorado,
Boulder, CO, USA

7Department of Electronic Engineering, Myongji University,
Yongin, Republic of Korea

Correspondence
Hea Sook Park, Defense and Safety Convergence

Research Division, Electronics and Telecommunications
Research Institute, Daejeon, Republic of Korea.

Email: parkhs@etri.re.kr

372 GUEST EDITORIAL

 22337326, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.4218/etr2.70040 by U

lsan N
ational Institute O

f, W
iley O

nline L
ibrary on [04/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

mailto:parkhs@etri.re.kr


REFERENCES
1. H. Song and J.-M. Chung, Next-generation wireless communica-

tion technologies for improved disaster response and manage-
ment, ETRI J. 47 (2025), no. 3, DOI 10.4218/etrij.2024-0546.

2. H. Tong, S. Kim, H. Yoon, J. Kim, S. Lee, S. Park, B.
Vladimirov, and S. Lee, Marker-based adaptive virtual military
training system for enhanced immersion and realism, ETRI J.
47 (2025), no. 3, DOI 10.4218/etrij.2024-0456.

3. T. S. Nguyen, H. N. Cao, and M. T. Pham, A semantic potential
field for mobile robot navigation using grid map, ETRI J. 47
(2025), no. 3, DOI 10.4218/etrij.2024-0454.

4. D. Choi, J. Baek, and C. Lee, Design of specific situation estima-
tion function using multi-robot system in military operations,
ETRI J. 47 (2025), no. 3, DOI 10.4218/etrij.2024-0477.

5. W. Kim, S. J. Oh, C.-G. Lim, K. Kim, J. Lee, and H.-S. Park, 5G
defense network using commercial gNodeB with zero trust
architecture, ETRI J. 47 (2025), no. 3, DOI 10.4218/etrij.2024-
0476.

6. J. G. Kang and B. C. Choi, Multi-modem-based FHSS-drone
takeover with precision spoofing, ETRI J. 47 (2025), no. 3, DOI
10.4218/etrij.2024-0369.

7. J. Han, S. K. Lee, J. Park, J. Lee, C. S. Ah, and T.-Y. Kim, Maxi-
mization of near-infrared modulation by optimizing the trans-
parent conducting electrode resistance, ETRI J. 47 (2025), no. 3,
DOI 10.4218/etrij.2024-0474.

8. E. Lee, S. Byon, E.-S. Jung, and H. Park, Distance mean square
loss function for the ordinal classification of emergency service
response codes in disaster response, ETRI J. 47 (2025), no. 3,
DOI 10.4218/etrij.2024-0478.

AUTHOR BIOGRAPHIES

Hea Sook Park received the Doctor
of Philosophy degree from the
Department of Computer Engineer-
ing, Chungnam National University,
Daejeon, Republic of Korea, in 2005.
Since 1994, she has been a principal
researcher at the Electronics and

Telecommunications Research Institute, Daejeon,
Republic of Korea. Since 2023, she has served as an
Assistant Vice President of the Defense and Safety
Convergence Research Division. Her research inter-
ests include network quality of service and trustwor-
thy IP networks.

Jong-Moon Chung received the BS
and MS degrees in Electronic Engi-
neering from Yonsei University,
Seoul, Republic of Korea, and PhD in
Electrical Engineering from The
Pennsylvania State University, Uni-
versity Park, Pennsylvania, USA.

Since 2005, he has been a professor in the School of

Electrical and Electronic Engineering at Yonsei Uni-
versity, where he is also the Associate Dean of the
College of Engineering and professor of the Depart-
ment of Emergency Medicine in the College of Medi-
cine. He is an IEEE Fellow and Eta Kappa Nu honor
society member. He is a member of the National
Academy of Engineering of Korea (NAEK). From
1997 to 1999, he was an assistant professor and
instructor at the Pennsylvania State University in the
Department of Electrical Engineering. From 2000 to
2005, he was with Oklahoma State University as a
tenured associate professor in the School of Electrical
and Computer Engineering. Currently, he is a Vice
President of the IEEE Product Safety Engineering
Society, Director of the Asia and Pacific Region of the
IEEE Consumer Technology Society, Senior Editor of
the IEEE Transactions on Consumer Electronics,
Section Editor of the Wiley ETRI Journal, and Chair
Editor-in-Chief of the KSII Transactions on Internet
and Information Systems.

Moosung Park received the BS and
MS degrees in Computer Science
from Sogang University, Seoul,
Republic of Korea, and PhD in Com-
puter Engineering from Sejong Uni-
versity in Seoul, Republic of Korea.
Since 1990, he has worked in the

Agency for Defense Development as a Chief Principal
Researcher, developed Korean C4I systems, and
researched Cyber Security Technology for military
systems. His research interests include cyber training
systems, AI-based threat analysis, IoT Security, and
Weapon system security.

Youngok Kim received his BS
degree in Mechanical Engineering
from Yonsei University, Seoul, Korea
in 1999, and the MS and PhD degrees
in Electrical and Computer Engi-
neering from the University of Texas
at Austin, Austin, in 2002 and 2006,

respectively. From 2006 to 2008, he was a senior
researcher at the Infra Laboratory of Korea Telecom
(KT) in Seoul, South Korea. In March 2008, he joined
the Department of Electronic Engineering at Kwang-
woon University, Seoul, South Korea, where he served
as a professor. His research interests include Artificial
Intelligence of Things (AIoT), machine learning, and
signal processing, with applications in indoor posi-
tioning, healthcare, environmental perception, and
smart houses.

GUEST EDITORIAL 373

 22337326, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.4218/etr2.70040 by U

lsan N
ational Institute O

f, W
iley O

nline L
ibrary on [04/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.4218/etrij.2024-0546
info:doi/10.4218/etrij.2024-0456
info:doi/10.4218/etrij.2024-0454
info:doi/10.4218/etrij.2024-0477
info:doi/10.4218/etrij.2024-0476
info:doi/10.4218/etrij.2024-0476
info:doi/10.4218/etrij.2024-0369
info:doi/10.4218/etrij.2024-0474
info:doi/10.4218/etrij.2024-0478


Ji-Bum Chung is a Professor at the
Department of Civil, Urban, Earth,
and Environmental Engineering,
Ulsan National Institute of Science
and Technology (UNIST), Republic
of Korea. His research interests focus
on risk communication/manage-

ment, disaster management, and AI applications.

Sangtae Ha (Senior Member, IEEE)
received a PhD degree in Computer
Science from North Carolina State
University. He is an Associate Profes-
sor at the Department of Computer
Science, University of Colorado Boul-
der. He was an associate research

scholar at Princeton University from 2010 to 2013. He
received the Best Paper Awards from ACM MobiSys
in 2019 and 2021.

Yong-Yuk Won received the
B.S. and M.S. degrees in Electrical
and Electronic Engineering from
Yonsei University, Seoul,
South Korea, in 1997 and 1999,
respectively, and the Ph.D. degree in
Electrical and Electronic Engineering

from Yonsei University, South Korea, in 2008. From
1999 to 2002, he was with the Optoelectronics Labora-
tory at Samsung Electronics, where he was involved
in the research and development of optical devices.
He is currently an Assistant Professor at Myongji Uni-
versity, South Korea. His current research interests
include passive optical networks, visible-light commu-
nications, optical devices, and optical systems for
communications.

374 GUEST EDITORIAL

 22337326, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.4218/etr2.70040 by U

lsan N
ational Institute O

f, W
iley O

nline L
ibrary on [04/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Special issue on defense and disaster response technologies
	1  |  INTRODUCTION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES
	AUTHOR BIOGRAPHIES


