
����������
�������

Citation: Rassõlkin, A.; Tammi, K.;

Demidova, G.; HosseinNia, H.

Mechatronics Technology and

Transportation Sustainability.

Sustainability 2022, 14, 1671.

https://doi.org/10.3390/

su14031671

Received: 24 January 2022

Accepted: 26 January 2022

Published: 31 January 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Editorial

Mechatronics Technology and Transportation Sustainability
Anton Rassõlkin 1,* , Kari Tammi 2 , Galina Demidova 3 and Hassan HosseinNia 4

1 Department of Electrical Power Engineering and Mechatronics, Tallinn University of Technology,
Ehitajate Tee 5, 19086 Tallinn, Estonia

2 Department of Mechanical Engineering, Aalto University, 02150 Espoo, Finland; kari.tammi@aalto.fi
3 Faculty of Control Systems and Robotics, ITMO University, Kronverkskiy Prospekt, 49,

197101 Saint Petersburg, Russia; demidova@itmo.ru
4 Department of Precision and Microsystems Engineering, Technical University of Delft, Mekelweg 5,

2628 CD Delft, The Netherlands; S.H.HosseinNiaKani@tudelft.nl
* Correspondence: anton.rassolkin@taltech.ee

This editorial introduces a Special Issue (SI) that contains nine chosen articles in Sus-
tainability. The term “mechatronics” was firstly used in 1969 by Tetsuro Mori from Yaskawa
Electric Corporation. The word mechatronics is composed of “mecha” from mechanical
and the “tronics” from electronics. It includes system design, system integration, electrical
machines, power electronics, drives and motion control, vehicle applications, robotics,
manufacturing applications, and many other research directions. Since mechatronics was
proposed, it has been applied in many industry-related disciplines such as automation
and robotics, sensing and control, engineering and manufacturing systems, consumer
production and packaging, automotive engineering, agriculture, medical mechatronics,
aerospace, etc.

Digitalization of automation and manufacturing systems is a current trend in the
industry and is known as Industry 4.0 (I4.0). I4.0 results on upgrade of manufacturing
systems and processes and covers the whole lifecycle of the products, from the cradle
to the grave (including design, development, prototyping, manufacturing, logistic, use,
maintenance, and utilization). In [1], Shirai highlights seven reasons today’s companies
must apply I4.0 components and novel technologies into enterprise systems: data acqui-
sition and storage, training challenges, testing costs and complexity of AI systems, high
regulatory requirements, the high price of failure and change, large state spaces, and cost
of talent. Currently, there are many approaches to mechatronics objects control. Linear
algorithms are straightforward to employ, and they provide acceptable results in the case of
using linearized models. Dynamic control methods based on solving the inverse dynamics
problem became widespread, realizability is the main problem of such algorithms’ appli-
cation. Adaptive algorithms provide efficient control in case of parameter and external
disturbances uncertainty. However, implementation complexity makes it challenging to
use them wide in engineer practice [2], especially in changing environmental conditions [3].

Electrical energy is the most used energy type in the industry and everyday life, while
it might be easily converted to light, heat, and mechanical energy. Therefore, research on
electrical energy conversion systems opens the discussion in the current SI. The study by
Heidari et al. [4] is focused on the most promising type of electrical motor—synchronous
reluctance. Due to particular design, this type of electrical machine has less conductive
material but is equivalent to induction machine (primarily used in industry) performance.
This opening article of the SI disseminates the recent developments in design, modeling,
and, more specifically, control of synchronous reluctance motors. The study might be
helpful for industries and scholars to opt for a proper control method for trending motor-
driven systems.

Reducing the raw materials and energy resources touches upon the production of the
energy conversion systems as well as the whole industry. Increasing attention is paid to
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digital replicas of various stages of the product lifecycle. Digital representation of products
and processes that can provide additional information and services about the product
through advanced simulations and predictive algorithms is a trending topic in modern
mechatronics. Such paradigm is called digital twins (DTs) and is widely implemented
in I4.0 and many other fields, from aerospace to healthcare. The current SI includes two
studies on DT technologies. The first research paper by Garg et al. [5] focuses on the DT of
industrial robots and suggests using virtual reality for programming and simulation of the
robotic cell. The application of modern industrial robots involves different mechatronics
subdisciplines, such as communication, energy conversion, control, simulation, etc.; in
this case, DT models that assist in the online/remote operation of a unit by creating a 3D
digital environment of a real-world configuration is an essential contribution to the field.
One of DT’s perspective applications is in the automotive industry. The next in the list, the
SI contribution by Ibrahim et al. [6], presents an overview of the implementation of DT
topology in autonomous electric vehicle (EV) propulsion drive systems. In this contribution,
a generic review of main trends in the field of DT developments is supplemented with
different simulation technologies comparison and applications analysis.

The notable progress in the electric automotive industry, combined with product
innovations, affected broader aspects of mechatronics. EVs’ rapid appearance and usage
influence the operation of electric power systems. The included research work by Iqbal
et al. [7] focuses on estimating time-dependent charging and power quality aspects of
grid-connected EVs. The research questions related to the charging demand of the EVs
discussed in the contribution by Shabbir et al. [8] extended the scope of the current SI.
Sustainable electrical grids of the future include EVs as an essential part of consuming and
producing electricity to the grid. Therefore, the current SI further includes the impact of
the EVs on low voltage residential networks, as well as more deep studies on electrical grid
power quality issues, also by Iqbal et al. [9].

The questions of electrical power grids are not often directly addressed to mechatron-
ics. However, as it was previously defined, mechatronics is a multidisciplinary branch
of engineering and, at present, combines mechanical and electronic engineering, but also
computer science, control systems, modeling and simulation domains, etc. Combining
several energy sources is definitely a multidisciplinary question, and mathematical model-
ing and simulation of a hybrid system are always challenging for researchers. Therefore,
the research questions discussed by Petrochenkov et al. in [10,11] directly address the
topic of the SI.

A stable and reliable power grid is essential for I4.0 and the implementation of mecha-
tronics. The research work by Zhukovskiy et al. [12] concludes the SI, in which the authors
focused on the management of the workload schedule in order to equalize energy consump-
tion and improve energy-efficient use of equipment. This study is based on the analysis
of statistical data for the development of the algorithm for collecting, processing, and
planning power consumption data, including all levels of interaction between devices.

This time, the SI focused on different mechatronics aspects that can promote more
sustainable technologies in the future. This SI entitled “Mechatronics Technology and Trans-
portation Sustainability” contains nine contributions that were presented as review and
research papers by 42 scientists from Estonia, Russia, Turkey, Finland, Pakistan, and Latvia.
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