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Guest Editorial
Special Issue on Collaborative Intelligence for

Green Internet of Things in the 6G Era

IN THE 6G era, with the hyper-connectivity among humans
and everything, we are anticipating Internet of Things

(IoT) applications in various fields, including smart city,
smart factory, smart home, smart grid, e-health, and smart
transportation, accompanied by new services with rich experi-
ences, such as truly immersive VR/AR/MR (XR), high-fidelity
mobile hologram, and digital twins. However, in order to
facilitate these emerging IoT applications, we have to inves-
tigate the collaboration among different network entities to
achieve joint optimization under heterogeneous communica-
tion, caching, and computing resources. Recently, artificial
intelligence (AI) based approaches have been attracting great
interest in empowering computer systems. Since the central-
ized learning approaches face many challenges in terms of
scalability, some collaborative learning approaches, such as
federated learning and multi-agent systems, have been inves-
tigated recently to reduce networking overhead and improve
learning efficiency. Based on refined AI technologies, collabo-
rative intelligence can achieve better decisions by aggregating
knowledge and enabling efficient coordination among multiple
agents with a light communication overhead. It is envi-
sioned that the collaborative intelligence is the enabler for
collaborative IoT systems.

The objective of this special issue is to present the lat-
est results, insights, and perspectives in the new area of
enabling collaborative intelligence in IoT systems toward a
greener and smarter society. We were successful in attracting
73 submissions. All of the submitted papers were rigorously
evaluated according to the standard reviewing process of the
IEEE TRANSACTIONS ON GREEN COMMUNICATIONS AND

NETWORKING. Following a rigorous peer review process, 20
papers were accepted in this special issue. The accepted papers
cover a wide range of topics for enabling collaborative intel-
ligence for Green IoT in the 6G Era. We hope this special
issue will shed light on collaborative intelligence for IoT, and
open up many exciting and critical future research activities
in related fields.

The first group of articles focuses on collaborative learning
approaches for IoT. The article by Zhang et al. [A1] develops
a federated learning paradigm for non-intrusive load monitor-
ing (NILM) applications towards the green home vision. The
article by Huang et al. [A2] discusses the model allocation
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problem for federated learning in mobile edge computing envi-
ronments. The article by Qi et al. [A3] proposes a federated
incremental learning (FIL) method to address the problem of
heterogeneous local datasets in modulation classification. The
article by Liu et al. [A4] studies federated graph learning under
a cross-silo setting.

The second group focuses on communication resource
optimization technologies. The article by Liu et al. [A5]
proposes a nonorthogonal multiple access (NOMA) based
green multi-UAV assisted approach to increase user capac-
ity while improving the energy utilization of each UAV. The
article by Wang et al. [A6] proposes a green spectrum shar-
ing framework by exploiting crowdsensing. The article by
Zhou et al. [A7] investigates the network resource schedul-
ing and route management for Multi-Mode Green IoT. The
article by Liu et al. [A8] discusses the radio frequency finger-
print identification (RFFI) technology that identifies an emitter
by extracting one or more unintentional features of signals.

The third group of articles focuses on collaborative comput-
ing and control technologies. The article by Zhou et al. [A9]
discusses a joint optimization of computation offloading,
service caching, and resource allocation in a collaborative
edge computing system with multi-users. The article by Lei
and Fan [A10] discusses the problem of how to switch
between positive and negative controllers to minimize the
hybrid cost function for asymmetrical processes. The article by
Wang et al. [A11] introduces a hierarchical network-assisted
task offloading architecture for Green IoT. The article by
Liu et al. [A12] considers the diversity of computing tasks and
the heterogeneity of computing power resources in Internet
of Vehicles (IoV). The article by Lyu et al. [A13] studies
resource allocation for computation offloading to minimize
the latency and energy consumption in low earth orbit (LEO)
satellite-based IoT.

The fourth group of articles focuses on collaborative green
IoT protocols and systems. The article by Liu et al. [A14]
proposes a collaborative routing protocol considering spatial-
temporal features of vehicle trajectories for urban vehicular
cyber physical systems. The article by Guo et al. [A15]
proposes a deep collaborative intelligence-driven traffic fore-
casting model in green IoV. The article by Qian et al. [A16]
presents a novel pipeline for facilitating the green IoT-
oriented blockchains. The article by Li et al. [A17] dis-
cusses about multi-UAV cooperative trajectory planning tar-
geting for emergency rescue scenarios. The article by
Tang et al. [A18] discusses the issue of improving resource
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efficiency and extending network lifetime in IoT. The article by
Liu et al. [A19] proposes a distributed joint path planning and
charging-discharging decision algorithm to maximize the over-
all profit of electric vehicles (EVs) in vehicle-to-grid. The arti-
cle by Wu et al. [A20] proposes an efficient edge-terminal col-
laboration scheme to handle diverse task requirements of IoV
applications.

The guest editors would like to thank all of the authors for
their contributions to the special issue, and reviewers for their
voluntary services. Special thanks go to the former Editor-in-
Chief, Prof. Zhisheng Niu, Editor-in-Chief, Prof. Aylin Yener,
and all the members of the editorial team for their support
during the editing process of this special issue.
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