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DESCRIPTION
.

All papers from IFAC meetings (where IFAC is the main sponsor) are published, in partnership with
Elsevier, the IFAC Publisher, in the IFAC-PapersOnLine series hosted at the ScienceDirect web service.
The IFAC-PapersOnLine series has the following main features:
• Diamond Open Access - free of charge both for authors and readers.
• Papers are published under a Creative Commons CC-BY-NC-ND license, and can be shared in many
flexible ways.
• Copyright belongs to the authors, while IFAC gets exclusive publication rights.Note: The Copyright
of articles submitted to IFAC before October 1, 2019, belongs to IFAC. The full text of these articles
is publicly available on ScienceDirect.
All papers published in IFAC-PapersOnLine have undergone a peer review selection process according
to the IFAC rules.

AUDIENCE
.

Automation and control engineers, electronic and electrical engineers

ABSTRACTING AND INDEXING
.

Scopus
Web of Science
INSPEC

EDITORIAL BOARD
.

Editor-in-Chief
José Luis Díez, Polytechnic University of Valencia, Spain
Advisor
Carlos Eduardo Pereira, Federal University of Rio Grande do Sul, Brazil
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Editors
Systems and Signals
Hideaki Ishii, Tokyo Institute of Technology, Japan
Design Methods
Laura Menini, University of Rome Tor Vergata, Italy
Computers, Cognition and Communication
Thierry Marie Guerra, Polytechnic University Hauts-de-France, France
Mechatronics, Robotics and Components
Andreas Kugi, TU Wien University, Austria
Cyber-Physical Manufacturing Enterprises
Benoit Iung, Research Center for Automatic Control of Nancy, Vandoeuvre Les Nancy, France
Manufacturing and Logistics Systems
Dmitry Ivanov, Berlin School of Economics and Law, Germany
Process and Power Systems
Jay H. Lee, Korea Advanced Institute of Science and Technology, South Korea
Transportation and Vehicle Systems
Lars Eriksson, Linköping University, Sweden
Bio & Ecological Systems
Ronald R. van Nooijen, Delft University of Technology, Netherlands
Social Systems
Lawrence Stapleton, South East Technological University, Ireland
Associate Editors
Modelling, Identification and Signal Processing
Alessandro Chiuso, University of Padua, Department of Information Engineering, Italy
Adaptive and Learning Systems
Tiago Roux Oliveira, Rio de Janeiro State University, Brazil
Discrete Event and Hybrid Systems
Carla Seatzu, University of Cagliari, Italy
Stochastic Systems
Yilin Mo, Tsinghua University, China
Networked Systems
Maurice Heemels, Eindhoven University of Technology, Netherlands
Control Design
Sergio Galeani, University of Rome Tor Vergata, Italy
Linear Control Systems
Silviu-Iulian Niculescu, CentraleSupelec, France
Non-Linear Control Systems
Christophe Prieur, GIPSA-lab Control Department, France
Optimal Control
Eric Kerrigan, Imperial College London, United Kingdom
Robust Control
Mario Sznaier, Northeastern University, United States of America
Distributed Parameter Systems
Yann Le Gorrec, Franche-Comté Electronics Mechanics Thermics and Optics Sciences and Technologies,
Department of Optics, France
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Computers for Control
Birgit Vogel-Heuser, Technical University of Munich, Germany
Computational Intelligence in Control
Kevin Guelton, Reims Champagne-Ardenne University, France
Telematics: Control via Communication Networks
Lei Ma, Southwest Jiaotong University, China
Mechatronic Systems
Tsu-Chin Tsao, University of California Los Angeles, United States of America
Robotics
Ivan Petrović, University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia
Human Machine Systems
Jianhua Zhang, Oslo Metropolitan University, Norway
Manufacturing Plant Control
Marco Macchi, Polytechnic of Milan, Italy
Manufacturing Modelling for Management and Control
Dmitry Ivanov, Berlin School of Economics and Law, Germany
Enterprise Integration and Networking
Georg Weichhart, Profactor GmbH, Austria
Large Scale Complex Systems
Wei Ren, University of California Riverside, United States of America
Chemical Process Control
Rolf Findeisen, Otto von Guericke University, Germany
Mining, Mineral and Metal Processing
Chris Aldrich, Curtin University, Australia
Power and Energy Systems
Yrjö Majanne, Tampere University, Finland
Fault Detection, Supervision & Safety of Technical Processes
Vicenç Puig, Polytechnic University of Catalonia, Spain
Automotive Control
Per Tunestål, Lund University, Department of Energy Sciences, Sweden
Marine Systems
Roberto Galeazzi, Technical University of Denmark, Denmark
Aerospace
Antonios Tsourdos, Cranfield University, United Kingdom
Transportation Systems
Tankut Acarman, Galatasaray University, Turkey
Intelligent Autonomous Vehicles
Zdzisław Kowalczuk, Gdańsk University of Technology, Poland
Control in Agriculture
Manoj Karkee, Washington State University, Department of Biological Systems Engineering, United States of
America
Biological and Medical Systems
Thomas Desaive, University of Liege, Belgium
Modelling and Control of Environmental Systems
Marialuisa Volta, University of Brescia, Italy
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Biosystems and Bioprocesses
Alejandro Vargas Casillas, National Autonomous University of Mexico, Mexico
Economic, Business, and Financial Systems
Fei-Yue Wang, Chinese Academy of Sciences Institute of Automation, China
Systems and Control for Societal Impact
Mariana Netto, Université Gustave Eiffel - Campus de Nantes, France
Control for Smart Cities
Qing-Shan Jia, Tsinghua University, Department of Automation, China
Control Education
Antonio Visioli, University of Brescia, Italy
Technology, Culture and International Stability
Peter Kopacek, TU Wien University, Austria
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GUIDE FOR AUTHORS
.

Introduction
This guide has been written in order to provide assistance to authors submitting papers to IFAC
meetings. Using this guide you will be able to prepare your paper in the appropriate form for inclusion
in the event Proceedings.
Proceedings of IFAC meetings are published online in the IFAC-PapersOnLine series, hosted on the
Elsevier ScienceDirect service, which provides open access to the full text of all reviewed papers
presented at IFAC events.
All papers submitted to IFAC technical meetings must be in English and must comply with the IFAC
paper layout. The material submitted for presentation at IFAC meetings must be original, not published
or being considered for publication elsewhere. Full responsibility for the paper rests with the author,
who must have taken the necessary steps to obtain permission to use any material that might be
protected by copyright. The copyright of the paper must be transferred to IFAC at the time of the
final submission.
The PaperPlaza Conference Manuscript Management System is used by IFAC to manage paper
submissions to all IFAC events. Every participant in a conference is served by the site. The system
allows users to: submit their contributions to any event of their choice, inspect the reviews and final
decision letter of the submission, resubmit the final version of a submission, and upload comments
if the user acts as a reviewer.

Templates and support
The simplest way to get the proper format for your paper is to use one of the templates available on
the IFAC web site. Templates for LaTeX and Microsoft Word are available. If you want to use another
text processor, please refer to the detailed format specifications and make sure that your file complies
with them.
Preparing papers using LaTeX
The LaTeX template package can be downloaded from the IFAC web site. The package includes: The
ifacconf.cls class style file for papers The ifacconf.tex sample paper file The ifacconf.bst bibliography
style file Some auxiliary files
You should have installed an appropriate distribution of LaTeX on your computer before you start
using the IFAC LaTeX package. Some well known examples are MikTex for Microsoft Windows, Tex
Live for Linux systems, and MacTex for Mac OS X.
Make sure that your installation uses Type 1 fonts. Earlier versions of LaTeX used Type 3 (bitmapped)
fonts. These fonts are not scalable and may render improperly on the screen or print.
The LaTeX engine should be configured to produce PDF files on A4 paper size. The pdflatex command
is the best way to produce PDF files with the right format using the provided template.
Preparing papers using Microsoft Word
The MS Word paper template can be downloaded from the IFAC web site. The package includes: The
ifacconf.doc sample paper file that can be used as a template. The ifac_sample_office.pdf sample
paper file.
You should compose your file using the template and then use the "Save as " command to save it
as a PDF file.

License agreement
In order to be published in the Proceedings, you must transfer the copyright of your paper to IFAC
using a Copyright Transfer Form. The form has to be filed on PaperPlaza at the time of submitting the
final version of the paper. See the IFAC Copyright conditions for more information.

Pre-print sharing
You are allowed to share a preprint of your article on a personal or institutional non-profit server,
under certain conditions. See the IFAC Article Sharing Policy for more information.

Ethical guidelines
An excerpt from the Publication Ethics Guidelines document on the perspective of IFAC on ethical
guidelines for editors, reviewers and authors follows. For the full document on publication ethics,
please refer to the IFAC web site.
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Ethical Obligations and Guidelines for Authors
"The nature and complexity of ethical issues depends strongly on the scientific field. It is the goal
of IFAC to provide scientific guidelines that are geared towards the special situation in the field of
automatic control. This list is based on experience in other scientific fields [1,2]. Authors of scholarly
publications in automatic control should adhere to the following ethical guidelines. An author's central
obligation is to present an accurate and complete account of the research performed, absolutely
avoiding deception, including the data collected or used, as well as an objective discussion of the
significance of the research [2]. The corresponding author must have the approval of all authors for
each submission and the publication of the manuscript. Ghost authorships and gift authorships are
not permitted, i.e., the authors' list contains all people, and only those people, who have made a
noteworthy contribution to the research behind the manuscript and to the manuscript itself. Other
contributions should be indicated in a footnote or an "Acknowledgments" section. The material in any
newly submitted paper should be original. If the paper is based on a prior publication, its contents
must be substantially different from the previous version. The authors need to indicate how the new
paper differs from relevant previous publications. In particular, the additional original contribution in
the new paper has to be pointed out explicitly. The previous paper has to be cited and discussed
like any other paper in the list of references [3]. This also holds if the previous publication has
been published in connection with a conference (conference proceedings, edited book volumes for
conferences, etc.). All material which is based on prior work, including from the same authors, must
be properly attributed to the prior publication by proper citation. The manuscript should not contain
any figures or other material copied from anyone else without their written permission and proper
citation in the manuscript. It is the authors' duty to find and cite the original publications that present
closely related work. Furthermore, the authors need to identify the source of all information quoted
or offered, except that which is common knowledge. While criticism regarding the scientific work
of others may be appropriate, personal criticism is never acceptable. Potential conflicts of interest,
financial or otherwise, must be disclosed to the editor with the submission. The research itself, as
reported in the manuscript, should have been conducted in accordance with commonly accepted
ethical standards. The authors have the obligation to notify the editor immediately should any of the
statements in this list cease to be true.
It is the goal of IFAC to regularly monitor whether these criteria are still valid and whether they
needed to be adapted changed, or added to."
[1] Shewan, L. & Coats, A., Ethics in the authorship and publishing of scientific articles, International
Journal of Cardiology, Vol. 144, 2010, pp 1-2.
[2] Ethical Guidelines to Publication of Chemical Research, American Chemical Society (ACS), 2012.
[3] Adapted from Automatica "Information for Authors" http://www.autsubmit.com/ authorinfo.html.

Appendix A - IFAC paper style and layout
All papers submitted to IFAC technical meetings must comply with the IFAC paper layout. Template
files are also available for some common word processing tools. A summary of the main layout
characteristics follows.
Paper length and file size
Regular papers must be between 4 (minimum) and 6 (maximum) pages in the final version. Check
the conference site for special rules that may apply. PDF files will be limited to 2 MB in size.
Page size and marginsA4 paper (210 × 297 mm) Margins:First page: top 35 mm, bottom 25 mm,
left/right 15 mm. Other pages: top 25 mm, bottom 25 mm, left/right 15 mm. Main text is two columns,
with a 5 mm gap between columns. No headers, footers, or page numbers.
Title page
The title page must contain the following items, centred on the page with a left and right margin of
30 mm (i.e. a maximum width of 150 mm):Title, with a maximum of 10 words, 14 pt Times boldface.
Author names, 10 pt Times boldface. Author affiliations, 10 pt Times italic. An abstract with 50-100
words. A list of 5-10 keywords, preferably taken from the official IFAC keyword list.
The abstract and keywords should be separated from the previous and following text by a pair of full
width (150 mm) horizontal lines and an 8 pt vertical space.
The rest of the title page is body text, formatted in two columns as detailed below.
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Text formatTimes Roman 10 pt, or equivalent font, unless explicitly stated otherwise. All paragraphs
must be justified, if possible. Single line spacing. The first line of a paragraph should not be indented.
8 pt additional vertical space between paragraphs. Avoid hyphenation at the end of a line.
Section headings Section headings must be centred, in capital letters, and numbered consecutively,
starting with 1. Sub-section headings should be in capital and lower-case italic letters, numbered 1.1,
1.2, etc, and left justified, with second and subsequent lines indented.
Tables All tables should be numbered with Arabic numerals. Headings should be placed above tables,
underlined and centred. Leave one line space between the heading and the table.
Illustrations All photographs, schemas, graphs and diagrams are to be referred to as figures.
Lettering and symbols should be clearly defined either in the caption or in a legend provided as part
of the figure. Figures should be placed at the top or bottom of a column wherever possible, as close
as possible to the first reference to them in the paper. Figures should be restricted to single-column
width unless this would make them illegible. The figure number and caption should be typed below
the illustration, left justified, with subsequent lines indented.
Equations Equations should be numbered with Arabic numerals. SI units should be used for physical
magnitudes. All non-standard abbreviations or symbols must be defined when first mentioned, or a
glossary provided.
References In the text the surname of the author and the year of publication of the reference
should be given. Two or more references by the same authors published in the same year should be
differentiated by letters a,b,c etc. For references with more than two authors, text citations should be
shortened to the first name followed by et al. Only essential references, which are directly referred
to in the text, should be included in the reference list. References must be listed in alphabetical order
at the end of the paper. References to the same author(s) should be in chronological order. Journal
references should include: author's surname and initials; initials and surnames of remaining authors;
year of publication (in brackets); article title (where provided); abbreviated journal title (in italics);
volume number and page numbers. References to books should include: author's surname and initials;
initials and surnames of remaining authors; year of publication (in brackets); book title (in italics);
name of the publisher and place of publication. References to multi-author works should include after
the year of publication: chapter title (where provided); "In:" followed by book title (in italics); initials
and name(s) of editors(s) in brackets; volume number and pages; name of the publisher and place
of publication.

Declaration of competing interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. Authors should complete the declaration of competing
interest statement using this template and upload to the submission system at the Attach/Upload Files
step. Note: Please do not convert the .docx template to another file type. Author signatures
are not required. If there are no interests to declare, please choose the first option in the template.
More information.

Appendix B - IFAC PDF specifications
PDF (Portable Document Format) is an open standard, developed by Adobe Systems, which has
become the preferred format for electronic publishing on the Internet. PDF enables documents to be
stored in a platform and device independent format, ensuring that the appearance of the document
is the same when read on different computer systems. PDF documents can be read on a variety of
freely available viewers, including Adobe Reader®, Ghostview, and Xpdf, among others.
PDF has evolved with time, and different versions of the standard have been produced. Furthermore,
there are optional settings that may affect portability, and some of the enhanced characteristics that
have been added to the basic PDF format can make it difficult to read PDF files on some computer
platforms. In order to ensure that the paper files stored in the IFAC PapersOnLine site can be read with
the highest quality on all computer platforms, and that IFAC papers can be efficiently searched, PDF
files containing papers submitted to IFAC meetings are required to comply with a set of specifications,
which are listed below. Some PDF characteristics are required for the file to be published in IFAC
PapersOnLine, while others are recommended for best quality presentation.
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Required PDF file properties
A4 paper size (210 ? 297 mm). PDF version 1.4 (Acrobat 5) or PDF/A. All fonts must be embedded
in the file. Subsetting fonts is recommended.This also applies to so-called base 14 fonts (Times,
Helvetica, Courier, Symbol and ZapfDingbats) or their equivalent (Times New Roman, Arial, Courier
New, etc.). Only scalable fonts can be accepted. Type 3 (bitmap) fonts are not allowed. Fonts
that require non-English language support (e.g. CJK fonts) are not allowed. The file must contain
searchable text. Scanned files are not acceptable. The document must not have any password
protection. The document must not have any links or bookmarks.
Recommended PDF properties
Subset all fonts if less than a 100% of the characters are used. The file should be optimized for a
faster viewing on the web. The print Resolution should be set to 600 dpi. Color/Grayscale Images:
Bicubic Downsampling at 300dpi. Compression for Color Images: JPEG/Medium Quality. Monochrome
Images: Bicubic Downsampling at 600dpi. Compression for Monochrome Images: CCITT Group 4.
Compress Text and Line Art: Yes.
The file settings can be checked by opening the "Document properties" window in Adobe Reader®.

Appendix C - IFAC PDF specifications
All publication material submitted for presentation at an IFAC-sponsored meeting (Congress,
Symposium, Conference, Workshop) must be original and hence cannot be already
published, nor can it be under review elsewhere. The authors take responsibility
for the material that has been submitted. IFAC-sponsored conferences will abide by
the highest standard of ethical behavior in the review process as explained on the
Elsevier webpage (https://www.elsevier.com/journal-authors/author-rights-and-responsibilities),
and
the
authors
will
abide
by
the
IFAC
publication
ethics
guidelines(http://www.ifac-control.org/events/organizers-guide/PublicationEthics Guidelines.pdf/view).
Accepted papers that have been presented at an IFAC meeting will be published in the
proceedings of the event using the open-access IFAC-PapersOnLine series hosted on ScienceDirect
(https://www.sciencedirect.com). To this end, the author(s) must grant exclusive publishing rights
to IFAC under a Creative Commons license when they submit the final version of the paper. The
copyright belongs to the authors, who have the right to share the paper in the same terms allowed by
the end user license, and retain all patent, trademark and other intellectual property rights (including
research data).

Reporting sex- and gender-based analyses
Reporting guidance
For research involving or pertaining to humans, animals or eukaryotic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor requirements and best practices within a field. Authors should address the sex and/or gender
dimensions of their research in their article. In cases where they cannot, they should discuss this
as a limitation to their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibility
of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Research
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editorial review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.
Definitions
Sex generally refers to a set of biological attributes that are associated with physical and physiological
features (e.g., chromosomal genotype, hormonal levels, internal and external anatomy). A binary sex
categorization (male/female) is usually designated at birth ("sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (DSD) or
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identify as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
research studies.

Appendix D - IFAC PDF specifications
Prior to submission to an IFAC event
Authors may share their article in the following ways: On the author's personal website or their
institution website On institutional or funder websites if required On arXiv.org In the author's own
classroom use
This does not count as a prior publication.
Upon submission to an IFAC event
Authors may share or post their submitted version of the article (also known as the pre-print) in the
following ways: On the author's personal website or their institution website On institutional or funder
websites if required On arXiv.org In the author's own classroom use
The following text should be included on the first page of the posted article: "This work has been
submitted to IFAC for possible publication".
Upon acceptance to an IFAC event
If an author previously posted their submitted version of the article in any of the following locations,
he or she can replace the submitted version with the accepted version and add the IFAC copyright
notice (© 20XX IFAC). When the article is published, the posted version should be updated with a
full citation to the original IFAC-PapersOnline publication, including DOI. Author's personal website
Author's institution website arXiv.org Funder's repository
The posted article must be removed from any other third-party servers.
Final published article
The author may post the final published article online, in any of the following locations: Author's
personal website Author's institution website Institutional or funder websites as required There is no
embargo period for such posting.
Additionally, the authors may: Share copies of the final published article for individual personal use
Use the final published article in their own classroom Use it in their own thesis or dissertation
Any other use requires permission from IFAC.

Final published article
The authors may share the final published article on public non-commercial sites in the terms of the
Creative Commons CC-BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/).
Additionally, the authors may use the article in a subsequent compilation of their work, or extend it
to book length form, or include it in a thesis or dissertation, or otherwise to use or re-use portions or
excerpts in other works, for both commercial and non-commercial purposes.
All copies of the article should link to the original publication in IFAC PapersOnline via its DOI and
have a copyright statement and a reference to the CC-BY-NC-ND license.
Except for such uses, IFAC has the exclusive right to make or sub-license commercial use

Open access
Please visit our Open Access page for more information.
© Copyright 2018 Elsevier | https://www.elsevier.com
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