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lobal connections to everyone and anything are becom-

ing increasingly important as Internet of Things (1oT)

applications and services spread throughout our society.
Such needs cannot be met by terrestrial networks alone.
Hence the idea of combining space, air, ground, and water
communication infrastructures has emerged. The integrated
platform that emerges from this process should not simply be
a mashup of several networks and domains. It is extremely
difficult to manage heterogeneity and hybridity’s full potential
at the world’s largest geographical scale ever.

Recent advancements in networking, computation, and
artificial intelligence provide us a realistic chance to over-
come those obstacles. By unifying high-level behaviors, SDN/
NFV-based network virtualization improves the effectiveness
and efficiency of coordination of heterogeneity and hybridity.
Simultaneously, deep machine learning offers new struc-
tural models for accumulating information about specified
networks and applying authorized experience, and current
microelectronics production enables substantial increases in
processing capacity per unit area of chips at a lower cost.

The purpose of this special issue is to encourage astute
colleagues to offer cutting-edge knowledge and technologi-
cal perspectives on ubiquitous loT with integrated space, air,
ground, and ocean networks. Our Call for Papers received
worldwide responses with a large number of high-quality
submissions. Due to the limited space, we selected only 10
papers that are best aligned with this feature topic and able
to outline the main research directions and future works.

The article “Cooperative Drone Communications
for Space-Air-Ground Integrated Networks” studies ener-
gy-and-spectrum-limited communication among coopera-
tive drones for space-air-ground-integrated networks. The
article “Unlocking Unlicensed Band Potential to Enable
URLLC in Cloud Robotics for Ubiquitous loT” investigates
the challenges for Ubiquitous loT (UloT) operating in the
unlicensed band and also discusses enabling technologies
to facilitate URLLC in the unlicensed band for ubiquitous
cloud robotics applications. Future UloT service requests will
probably be irregular and span across different geograph-
ic regions. The article “Intelligent Resource Management
at the Edge for Ubiquitous loT: An SDN Based Federated
Learning Approach” presents an SDN-assisted Federated
Learning framework to provide secure and trustworthy ser-
vice delivery and ensure seamless communication to users.
Emergency scenarios confront many unprecedented ser-
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vice requirements and challenge the ubiquitous connectivity
of integrated networks. The article “UAV-based Wide-area
Internet of Things: An Integrated Deployment Architecture”
presents an unmanned aerial vehicle-based wide-area loT
deployment framework to effectively deal with wireless infor-
mation interactions in emergency scenarios. Federating learn-
ing is a valuable machine learning paradigm and utilized in
several articles. To develop a lightweight training framework,
the article “On Smart loT Remote Sensing over Integrated
Terrestrial-Aerial-Space Networks: An Asynchronous Feder-
ated Learning Approach” presents an asynchronously updat-
ed federated learning model for the edge nodes for data
exchange efficiency and privacy. The article “Federated Imi-
tation Learning: A Cross-Domain Knowledge Sharing Frame-
work for Traffic Scheduling in 6G Ubiquitous loT” presents a
cross-domain knowledge-sharing framework to allocate the
heterogeneous loT resources for efficient traffic scheduling
in 6G UloT networks. Considering the scarcity of available
spectrum resources, the article “Blockchain-Based Dynamic
Spectrum Sharing for 6G UloT Networks” proposes integrat-
ing hybrid blockchain technology into a 6G cloud to enable
dynamic spectrum sharing between UloT devices. The article
“Key Technologies in 6G SAGS loT: Shape Adaptive Antenna
and Radar Communication Integration” mainly demonstrates
the effects of the proposed shape-adaptive antennae and
the performance of its application in radar-communication
integration systems and the use of micro-Doppler to identify
UAVs. The article “Integrating Sensing and Communications
for Ubiquitous loT: Applications, Trends, and Challenges”
lists the achievable gains by integrating sensing and com-
munications (ISAC) and discusses some major solutions to
the integration to highlight the essential role of ISAC in the
loT era. Service coordination is a crucial technology to guar-
antee quality and continuity of services in space-air-ground
networks. The article “Service Coordination in Space-Air-
Ground Integrated Network” presents a service coordination
approach to reduce service delays and low costs.

This Feature Topic seeks to promote the dissemination
of high-quality research, including novel concepts, methods,
theories, frameworks, and practices for addressing the com-
plex problems associated with ubiquitous loT with integrated
space, air, ground, and ocean networks. Additionally, inno-
vative solutions were proposed that combine industry views
and cutting-edge academic models with real-time data. As
the research is still in its infancy, we hope that this Feature
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Topic will serve as a helpful resource while encouraging addi-
tional /EEE Network users to contribute their efforts in this
field.

Finally, we would like to express our gratitude to all the
authors for their generous submissions and all the reviewers
for their timely and professional reviews. We also acknowl-
edge the support from the Editor-in-Chief of I[EEE Network
and the help from the publication staff for their efforts in the
publication process.
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