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Guest Editorial
Special Issue on the 2020 International Conference

on Automation Science and Engineering

WE ARE pleased to present this Special Issue of
TASE, including 12 extended articles selected from

the technical program of the 2020 International Conference
on Automation Science and Engineering (CASE2020).
CASE2020 was held virtually due to the COVID19 pan-
demics, August 20–21, 2020, and was originally scheduled
in Hong Kong, China. CASE is an offspring of TASE and
is the flagship automation conference of the IEEE Robotics
and Automation Society, constituting the primary forum for
cross-industry and multidisciplinary research in automation.
The 2020 CASE theme was Automation Analytics, a global
challenge emphasized at the conference by several invited and
regular sessions, as well as specific workshops.

We had the honor to serve in various roles in the orga-
nization and program committee of CASE2020. We take
this occasion to offer our sincere thanks for all their
hard work and dedication to the Conference General
Chairs, Prof. George Q. Huang, University of Hong Kong,
Hong Kong, China, and Prof. Michael Y. Wang, Monash
University, Melbourne, Australia, as well as to the entire
CASE2020 team, particularly to the Conference Edito-
rial Board, led by Prof. Jingshan Li, University of
Wisconsin–Madison, Madison, USA.

Among the 276 excellent presentations at CASE2020, and
after an extremely thorough peer-review process, 12 extended
versions of the original CASE2020 articles were finally
selected for inclusion in this Special Issue. These contributions
can be classified into four main categories: 1) automation
for smart energy systems (three articles); 2) automation for
smart farming systems (two articles); 3) automation for smart
manufacturing systems (three articles); and 4) automation for
smart navigation systems (four articles).

In the category of Automation for Smart Energy Systems,
in [A1], Yang et al. develop an event-triggered hybrid system
model for cascading failure with multiple physical responses
in power grids. The model can provide fast control strategies
to prevent failure propagation. In [A2], Wu et al. present a
dynamic pricing mechanism for industrial parks with demand
response programs. Based on the developed prediction model,
the authors propose a real-time prices spike detection model,
which can detect prices spike hourly by history data and give
rolling prices spike warnings. In [A3], Carli et al. address
the important theme of demand-side management in micro-
grids where both gas and electricity are provided to the cus-
tomer. The authors propose a robust model predictive control
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approach whose goal is to minimize the total economic cost
while satisfying comfort and energy requests of the final users
and considering data uncertainties in the microgrid.

The articles that belong to category 2) are dedicated to
Automation for Smart Farming Systems. In [A4], Avigal et al.
present a fast, first-order, open-access polyculture farming
simulator with single plant growth and irrigation models
that are tuned using real measurements. The simulator
can be used in polyculture farming, where multiple crop
species are grown simultaneously, both for simulating the
plant growth and for evaluating automation policies, using
a novel metric that is proposed in the manuscript. In [A5],
Yigit et al. present a machine learning-enabled, wearable
inertial sensor-based design that provides an effective and
efficient approach for horse limb lameness detection and pose
estimation applications.

In the category of Automation for Smart Manufacturing
Systems, in [A6], Gleeson et al. present a novel method
for spray paint optimization. The approach can be used in
manufacturing systems, particularly in the automotive sector,
to address and simplify the important issue of generating spray
robot trajectories. In [A7], Wang et al. present an efficient
graph guidance mechanism into convolutional neural networks
to improve the ability of feature extraction and thus achieve
better performance. The approach can be effectively employed
to solve the problem of surface defects in manufacturing
systems using vision-based recognition to ensure the surface
quality of products. In [A8], Roselli et al. present a novel com-
positional algorithm for automatically solving the so-called
Conflict-Free Electric Vehicle Routing Problem. The problem
finds many manufacturing applications, particularly for highly
automated material handling systems.

Articles that belong to category 4) are dedicated to Automa-
tion for Smart Navigation Systems. In [A9], Li et al. present
two novel motion planning algorithms, to quickly generate
time-optimal trajectories for multiple micro agents sharing
global external fields. The two algorithms efficiently manip-
ulate multiple microscopic objects, an issue of major inter-
est in various research applications where fully autonomous
fleets of micro- and nanorobots are present. In [A10],
Vallon and Borrelli propose a hierarchical learning architec-
ture for safe data-driven control in unknown environments.
The authors prove the feasibility of the resulting control
policy and apply the proposed method to robotic path plan-
ning, racing, and computer game applications. In [A11],
Obute et al. address swarm foraging, a common test case
application for multi-robot systems. They propose a novel
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algorithm for improving the coordination of a robot swarm by
selectively broadcasting repulsion and attraction signals using
a chemotaxis-inspired search behavior where robots use the
temporal gradients of these signals to navigate toward more
advantageous areas. In [A12], Júnior et al. are motivated by
the challenges of autonomous navigation for mobile ground
robots within confined and unstructured environments. The
authors propose a data fusion framework that uses common
sensors to improve the simultaneous localization and mapping
capabilities of a robot without GPS and compass.

We are convinced that this Special Issue exemplifies in a
great manner the rich and diverse flavor of the CASE2020
program, with many innovative ideas and methods of
implementation.

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.
Last but not least, we express our gratitude to the TRANS-
ACTIONS’ Editor-in-Chief, Prof. Yu Sun, and to the Editorial
Assistant, Rebecca Hytowitz, for their invaluable support.

MARIAGRAZIA DOTOLI, Lead Guest Editor
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Huazhong University of Science and Technology
Wuhan 430074, China
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