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Guest Editorial
Special Issue on Artificial Intelligence for

Autonomous Unmanned System Applications

THIS special issue of the IEEE TRANSACTIONS ON

AUTOMATION SCIENCE AND ENGINEERING (T-ASE)
focuses on how the state-of-the-art achievements and applica-
tions in the general area of artificial intelligence in automation
for autonomous unmanned systems applications. As Guest
Editors, we are very pleased to present the selected 16 articles,
whose topics are specifically related to artificial intelligence
real-time object detection, recognition, localization, control
optimization, motion planning, formation control, adaptive
control, and autonomous decision-making.

Artificial intelligence has become very popular in the
computer, information science, and engineering community
in recent years. In particular, thanks to the development
of artificial intelligence factors including the brain–computer
interface, information perception, interaction, and intelligent
control and learning, artificial intelligence is playing an
unprecedented role in modern automation systems. Never-
theless, there are many challenging issues to explore in the
implementation of artificial intelligence for a practical auto-
matic system, such as system design, security, robustness, and
accessibility.

To respond to the needs and challenges for integration with
new technologies, researchers are intensively investigating
efficient scientific and engineering solutions, with particular
attention to information technology-based modeling, analy-
sis, control, and optimization. In particular, we observed the
following major research topics in the wide area of artificial
intelligence for autonomous unmanned system applications:

1) Artificial intelligence for real-time object detection,
recognition, and tracking

2) Artificial intelligence for map building and localization
3) Artificial intelligence for real-time sensing
4) Artificial intelligence for autonomous control
5) Artificial intelligence for autonomous decision-making
6) Artificial intelligence for motion planning
7) Artificial intelligence for path tracking and motion

control
8) Artificial intelligence for intelligence testing and verifi-

cation

The proposed Special Issue is an opportunity for highly
qualified researchers, academicians, and practitioners to
exchange new ideas and results on artificial intelligence for
autonomous unmanned system applications. A high number
of papers have been submitted to this Special Issue and all

Digital Object Identifier 10.1109/TASE.2022.3208458

manuscripts went through a peer-review process, after which
16 contributions were selected for publication.

The articles selected for this Special Issue exemplify and
present the latest advances in scientific research in artificial
intelligence for practical automated systems. More specifically,
the included articles can be conceptually divided into the
following different macro-categories.

1) Application and optimization of artificial intelligence
in multiple scenarios: this class collects six articles,
including contributions from topics 1) to 4) and 8).

2) On control, decision-making, and motion planning of
artificial intelligence: this class collects ten articles,
including contributions from topics 4) to 7).

Artificial intelligence can not only undertake some cur-
rent mainstream tasks but also have a place in solid waste
management. In [A1], Guo et al. propose the use of a
material recognition method with vision-guided haptics to
form a robotic system for waste sorting. Based on the exper-
imental results, the authors demonstrate the effectiveness of
the proposed robotic waste sorting system in sorting con-
tainers and packaging various materials. Distracted driving,
a major challenge in improving traffic safety, is another
application of artificial intelligence. In contrast to mainstream
computer vision-based methods, in [A2], Li et al. use the
temporal and spatial information of electroencephalogram
(EEG) signals as model inputs. Convolutional techniques
and gated recurrent units were used to map the relationship
between driver distraction states and EEG signals in the time
domain.

In some other articles, the authors are motivated by limited
performance in existing control designs. In [A3], Liu et al.
mainly consider a vibration control problem in the case where
the initial boundary deflection may violate the bounds and
some actuators may be failed. They propose a redundant fault-
tolerant and boundary constraint control in the framework of
the adaptive method, the neural network approximation, and
the barrier Lyapunov function (BLF) with a relaxed initial
condition. In [A4], Zhang et al. discuss cooperative control
of a mobile dual flexible manipulator system with asymmetric
time-varying output constraints and actuator failures, and an
adaptive fault-tolerant control scheme is developed to deal
with actuator failures while suppressing system vibrations and
achieving cooperative operation.

In fact, the positioning accuracy will also bring chal-
lenges to the application and popularization of artificial intel-
ligence, especially the multi-mobile robot system. In [A5],
Xin et al. propose a multi-mobile robot co-location system
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based on ultra-wideband (UWB) sensors and GPU hardware
acceleration. The experimental results in real scenarios show
that the proposed multi-mobile robot co-location system using
UWB technology is fast, accurate, and robust.

Collaboration among multiple connected vehicles (CVs)
brings swarm intelligence to our transportation system, and
fuel economy optimization of platooning swarms can deliver
even greater benefits. In [A6], Bian et al. propose an opti-
mization method via Distributed Economic Model Predictive
Control (DEMPC). Within the DEMPC framework, each CV
shares its hypothetical trajectory within the prediction horizon
with its neighboring CVs in each control loop. With its
neighbors and its own hypothetical trajectory, each CV first
solves an open-loop control optimization problem for queuing,
and then an open-loop economy optimization problem to
directly improve fuel economy.

With regard to topics in macro-category 2), several papers
are focused on the main problems related to path planning.
In particular, in [A7], Li et al. consider the path planning
problem of the unmanned air/ground vehicle (UAV/UGV)
cooperative system for illegal urban building detection
and propose a two-level memetic path planning algorithm
(Two-MA). The experimental results on the synthetic data as
well as the real data validated the superiority of Two-MA
over the classical algorithms (Two-GA, Two-ACO, and
Two-greedy) in finding the paths with minimum task execution
time for the detection of nonstandard buildings in cities.
In [A8], Wang et al. propose a local path planning algorithm
based on risk assessment and mitigation according to the
information of predicted trajectories of surrounding vehicles.
The results show that the proposed path planning algorithm
reduces risk and improves driving efficiency, especially when
the speed and trajectory change abruptly, compared to the
prediction methods of constant-velocity prediction and non-
linear input-output (NIO) network. In [A9], Liu et al. address
the integrated task assignment, path planning, and coordina-
tion problem applied to large-scale robot networks with the
existence of uncertainties. Their designed novel generalized
conflict graph and proposed greedy solution are proven to be
optimal, scalable, robust, and efficient. In addition, in [A10],
Wen et al. present a three-layer motion planning framework to
solve the autonomous navigation problem in complex environ-
ments. Through simulations and real-world tasks, the authors
validate the safety, smoothness, flexibility, and efficiency of
the method.

Formation control is a hot issue in multi-agent research.
In [A11], Wang et al. aim to design a practical formation
control method for multi-autonomous underwater vehicles
(AUVs) and to validate the control method in the field.
They propose a leader–follower formation control method for
underactuated AUVs using one-way acoustic communication,
which can change the formation between the one-line pat-
tern and V pattern of three AUVs, and prove its feasibility,
convergence, and stability. In [A12], Yan et al. propose a
distributed adaptive event-triggered formation control strategy
for unified nonlinear heterogeneous multi-agent systems under
uncertainty and perturbation to realize time-varying formation.
And the simulation and experiment of formation tracking and

patrol verify the effectiveness and robustness of the proposed
formation control strategy.

As the execution system of the robot, the manipulator
has a decisive influence on the performance of the robot.
In [A13], Kang et al. propose an event-triggered model
predictive control (MPC) strategy with a robotic manipulator
that learns terminal costs, incorporating model uncertainty
and input constraints. The proposed control framework mainly
consists of three parts: the prediction model, the learning ter-
minal cost, and the triggering mechanism of the MPC solution,
which realizes global steady-state optimization and transient
fast convergence. And the feasibility and effectiveness have
also been verified by experiments.

Finally, the Special Issue focuses on autonomous decision-
making by artificial intelligence in complex interactive sce-
narios. In [A14], Yan et al. present a hybrid car following a
strategy based on deep deterministic policy gradients (DDPG)
and cooperative adaptive cruise control (CACC). It not only
ensures the basic performance of following the car through
CACC but also makes full use of the advantages of DDPG
to explore complex environments. In [A15], Wang et al.
propose a probabilistic reconstruction learning method for
extracting interpretable internal states for the dynamic interac-
tion process of highway on-ramp merging. The experimental
results show that three interpretable internal states can seman-
tically describe the interactive merging process at highway
entrances. In [A16], Brittain and Wei consider high-density
en-route airspace sectors with heterogeneous aircraft targets
and propose a scalable autonomous separation assurance
framework. The numerical experimental results on a real-time
air traffic simulator demonstrate that the proposed framework
can effectively ensure the safe separation of heterogeneous
agents, while also optimizing the intrinsic agent objectives of
high-density en-route airspace sectors.

We conclude this editorial by thanking all the authors for
their high-quality contributions. We are also indebted to all
associate editors and anonymous reviewers for their profes-
sional and valuable work that helped improve all manuscripts.
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