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A new blended format

The ISM 2021 conference will be held in a blended way, meaning that all the
plenary and parallel sessions and conference events will be streamed online on
Microsoft Teams™, where online participants will not only be able to watch and
listen to the talks but also interact with the participants on site and give their
talk. Find here below the program-at-a-glance and the full conference agenda,
with the direct links to the conference sessions.

Participation as online observer is free!

If you are attending remotely, you can find some useful information on how to
connect at: http:

ISM 2021

Your role and instructions

Visit the Program section of this website to check the scheduling of the sessions
and events. You will find a direct link to each virtual room where you can join
the session. Please consider that you are allowed to join the sessions only 15
minutes before the beginning of the session. You can find guidelines and
instructions depending on your role at the ISM 2021.

Guidelines for Session Chairs
http://www.msc-les.org/conf/ism2021/1SM2021 SessionChairlnstructions.pdf

Guidelines for Speakers
http://www.msc-les.org/conf/ism2021/ISM2021 Speakerlnstructions.pdf

Guidelines for online observers
http://www.msc-les.org/conf/ism2021/ISM2021 OnlineObserverlnstructions.pdf
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COVID-19 Prevention & Control Guidelines

We are planning all the in-presence conference activities with safety in mind and
we would like to share with you all the general guidelines for the COVID-19
prevention and control.

What to know before travelling to Austria

Keep yourself updated with the latest news and regulations regarding entry
requirements into Austria. You can find information about entry requirements and Pre-
Travel-Clearance (PTC) at https://entry.ptc.gv.at/en.html.

In order to ensure the greatest possible safety for all the participants of the ISM 2021,
you will be asked to provide a valid EU-full vaccination certificate or recovery certificate
from SARS-CoV-2 issued in German or English language upon the registration at the
conference. On-site participation with only “tested” status is not possible.

Please DO NOT attend the event if you notice an acute respiratory infection (with or
without fever) with symptoms such as cough, sore throat, shortness of breath, upper
respiratory catarrh, sudden loss of sense of smell or taste, or if you have been in contact
with persons with COVID-19 symptoms.

At the event

The on-site activities of the ISM 2021 will take place under highly hygienic standards to
ensure the greatest safety of the participants during all stages of the event (commuting
with shuttle bus transfer, sessions, breaks, luncheons and coffee breaks, gala dinner).
However, there are very important guidelines that all in-presence participants should
follow:

Participants should respect the social distancing measures and it will be mandatory to
wear the mask in the conference areas. The shared areas and hallways are designed to
ensure greater social distancing and smooth flow, and sufficient signals and help from
the organizing staff will be at your immediate disposal.

All participation rooms will be adequately ventilated and each room will operate with a
reduced capacity. The maximum number of attendants will be indicated and available
seats will be a priori indicated.

Participants are asked to wash their hands often and cover coughs and sneezes. Room
will be cleaned frequently, and the seats specified to the participants will be sanitized.
Hand sanitizers will be provided in the rooms and conference areas.

Luncheons, coffee breaks and gala dinner will be served with full compliance with the
government guidelines.

Last but not least, we ask the attendees to monitor their health daily and be alert for
symptoms. Conference in-presence attendees should uphold a responsible behavior
also outside the conference venue.
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Activities and Sessions Details
Wednesday, November 17th

Time zone: Central European Time (CET; UTC+01:00)

08:00 - 09:00
Round up & Shuttle Bus Transfer Linz > Hagenberg
only for in-person participants

07:30 Pick-up at Courtyard Linz Hotel
07:40 Pick-up at Ibis Linz City Hotel
07:50 Pick-up at Classic Hotel Wolfinger
08:00 Pick-up at Arcotel Nike Linz Hotel

*In the bus, people must wear a FFP2 mask.

09:10 - 10:00
Conference Registration Desk @Foyer 2.0
Attendees' Welcome & Reception

10:00 — 10:45
Room Audimax

Opening Ceremony & Welcome Messages
> Join the online room

Chair: Francesco Longo, ISM 2021 General Co-Chair, University of Calabria, Italy
> Welcome Messages

Agostino Bruzzone
ISM Honorary Chair, MIPET President, University of Genoa, Italy

Berthold Kerschbaumer
Dean, Faculty for Informatics, Communications and Media, University of Applied Sciences Upper
Austria, Austria

Bruno Buchberger
Founder of the Softwarepark Hagenberg, Austria

Michael Affenzeller
ISM 2021 General Co-Chair and Scientific Head of Softwarepark Hagenberg, Austria

Weiming Shen
ISM 2021 Program Co-Chair, Huazhong University of Science and Technology, China



https://teams.microsoft.com/l/meetup-join/19%3ari8RzIEztCHgvlpZp5I_yWXhzhp9hch20PEsR9FX2Ts1%40thread.tacv2/1636451654326?context=%7b%22Tid%22%3a%227519d0cd-2106-47d9-adcb-320023abff57%22%2c%22Oid%22%3a%229f6efedb-1e10-4496-942f-92bdb2ba849d%22%7d

Antonio Padovano
ISM 2021 Program Co-Chair, University of Calabria, Italy

10:45-11:15

Networking Coffee Break

11:15-13:00
Room Audimax

ISM Plenary Talks
> Join the online room

Chair: Antonio Padovano, ISM 2021 Program Co-Chair, University of Calabria, Italy
> Smart development of loT management systems for Industry 4.0

Juan Manuel Corchado
Director - European loT Digital Innovation Hub, Director - BISITE Research Group, President - Air Institute,
University of Salamanca, Spain

Artificial Intelligence revived in the last decade. The need for progress, the growing processing capacity and
the low cost of the Cloud have facilitated the development of new, powerful algorithms. The efficiency of
these algorithms in Big Data processing, Deep Learning and Convolutional Networks is transforming the
way we work and is opening new horizons. Thanks to them, we can now analyse data and obtain
unimaginable solutions to today’s problems. Nevertheless, our success is not entirely based on algorithms,
it also comes from our ability to follow our “gut” when choosing the best combination of algorithms for an
intelligent artefact. It’s about approaching engineering with a lot of knowledge and tact. This involves the
use of both connectionist and symbolic systems, and of having a full understanding of the algorithms used.
Moreover, to address today’s problems we must work with both historical and real-time data. We must
fully comprehend the problem, its time evolution, as well as the relevance and implications of each piece
of data, etc. It is also important to consider development time, costs and the ability to create systems that
will interact with their environment, will connect with the objects that surround them and will manage the
data they obtain in a reliable manner. In this keynote, the evolution of intelligent computer systems will be
examined. The need for human capital will be emphasised, as well as the need to follow one’s “gut instinct”
in problem-solving. We will look at the benefits of combining information and knowledge to solve complex
problems and will examine how knowledge engineering facilitates the integration of different algorithms.
Furthermore, we will analyse the importance of complementary technologies such as loT and Blockchain in
the development of intelligent systems. It will be shown how tools like “Deepint.net” make it possible to
create computer systems efficiently and effectively. The industry needs to incorporate all added-value
resources become competitive, while reducing costs and ensuring reliability. The use of smart tools such as
deepint.net increases efficiency, reduces network latency and improves security and brings intelligence to
the edge of the network.

Biographical Sketch

Juan Manuel Corchado (born May 15, 1971 in Salamanca, Spain). He is Full Professor with Chair at the
University of Salamanca. He was Vice President for Research and Technology Transfer from December
2013 to December 2017 and the Director of the Science Park of the University of Salamanca, Director of
the Doctoral School of the University until December 2017 and also, he has been elected twice as the Dean
of the Faculty of Science at the University of Salamanca. In addition to a PhD in Computer Sciences from
the University of Salamanca, he holds a PhD in Artificial Intelligence from the University of the West of
Scotland. Juan Manuel Corchado is Visiting Professor at Osaka Institute of Technology since January 2015
and Visiting Professor at the Universiti Malaysia Kelantan. Corchado is the Director of the European loT
Digital Innovation Hub and of the BISITE (Bioinformatics, Intelligent Systems and Educational Technology)
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Research Group, which he created in the year 2000, President of the AIR Institute, Academic Director of
the Institute of Digital Art and Animation of the University of Salamanca and has been President of the
IEEE Systems, Man and Cybernetics Spanish Chapter. He also oversees the Master’s programs in Digital
Animation, Security, Blockchain, loT, Mobile Technology, Information Systems Management and Agile
Project Management at the University of Salamanca. Corchado has supervised more than 25 PhD theses,
is author of over 800 research peer review papers and books, has chaired the scientific committee of more
than 30 international conferences, and is also Editor-in-Chief of Specialized Journals like ADCAlJ (Advances
in Distributed Computing and Artificial Intelligence Journal) and OJCST (Oriental Journal of Computer
Science and Technology).

> Digitalization as enabler for Circular Economy — Use Cases from the industry’s point of view

Sophie Pachner
R&D Engineer at the Process Engineering Department of EREMA Recycling Machinery, Austria

The steady growth of the plastics industry has driven development in polymer processing as well as
recycling. To meet the ever-increasing demands on polymer materials and plastics machinery, polymer
processing requires further optimization using most modern techniques. The used hybrid modeling
approaches enables knowledge discovery from data as well as the development of several regression
models that can serve as a basis for modern control concepts and predictive modeling. The first use case is
about developing a new regulation model for pelletizing systems, based on specific data analyses. In
comparison to standard regulation models, available on the market, the developed model was generated
by using symbolic regression based on genetic programming and focuses on the combination of actual
process parameters. The model is based on a very broad data base and fits the experimentally determined
data very accurate and outperforms other available models in terms of accuracy. In the second use case
numerically driven modeling is applied to describe the throughput-pressure gradient relationship of non-
Newtonian polymer melt flows through woven screens used in mechanical recycling. Extensive numerical
parameter studies served as basis for symbolic regression based on genetic programming to develop novel
heuristic models estimating the initial pressure drop of woven screens without the need for further
numerical calculations. Extensive experimental design studies were performed to proof the high accuracy
of the developed mathematical models. These models are implemented in expert systems, removing the
need for computationally expensive and time-consuming numerical techniques.

Biographical Sketch

DI Dr. Sophie Pachner is a R&D Engineer at the Process Engineering Department of EREMA Recycling
Machinery. After the Bachelor and Master Program in Polymer Technologies at the Johannes Kepler
University she finished her PhD Thesis in Technical Science 2019. The main topics have been modeling,
optimization and further development of continuous extrusion, recycling and filtration processes since
2015, first as part of her dissertation “Data driven Modeling in Polymer Processing” at the Johannes Kepler
University Linz, and since 2019 on behalf of EREMA. At EREMA she is working as a R&D Engineer and is
responsible for external research cooperation and scientific partnerships. The main focus is on
interdisciplinary process engineering development as well as in the area of application-oriented research
and development.

13:00-14:30
University Restaurant

Networking Lunch

11




14:30-16:15
Room Audimax S1.1-DT

Digital Twin-Driven Smart Applications
> Join the online room

Chair: Weiming Shen, Huazhong University of Science and Technology, China

14:30 - 14:50 A cloud-based digital twin for monitoring of an adaptive clamping
mechanism used for high performance composite machining (#025)
Sam Weckx, Steven Robyns, Jonathan Baake, Edward Kikken, Roeland De Geest,
Merwan Birem and Davy Maes

14:50 - 15:10 Implementation of Digital Twin-based Virtual Commissioning in Machine
Tool Manufacturing (#054)
Miriam Ugarte, Gorka Unamuno, Jose Luis Bellanco and Eneko Ugalde

15:10- 15:30 Maintenance Digital Twin using vibration data (#057)
Raffaele Abbate, Mario Caterino, Marcello Fera and Francesco Caputo

15:30 - 15:50 Digital Twin Architecture for Production Logistics: The Critical Role of
Programmable Logic Controllers (PLCs) (#079)
Matthias Thiirer, Shanshan Li and Ting Qu

15:50-16:10 Advances of Digital Twins for Predictive Maintenance (#168)

Yingchao You, Chong Chen, Fu Hu, Ying Liu and Ze Ji

14:30-16:15
Room HS3 $2.1 - MAN (I)

Maintenance and Asset Management (l)
> Join the online room

Co-Chairs: Cecilia Silvestri, University of Tuscia, Italy; Antonio Forcina, University of Napoli
“Parthenope”, Italy; Barbara Aquilani, University of Tuscia, Italy

14:30 - 14:50 Characterizing lifetime estimation of fusing lamps in multi-jet fusion 3D

printers (#007)
Ashutosh Karna and Fahad Shah

14:50 - 15:10 A two-phase machine learning approach for predictive maintenance of low
voltage industrial motors (#014)
Mohsen Nikfar, Julia Bitencourt and Konstantinos Mykoniatis

15:10 - 15:30 A comparative study of different algorithms using contrived failure data to
detect robot anomalies (#072)
Ethan Wescoat, Scott Kerner and Laine Mears

12
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15:30 - 15:50 Advanced statistical and machine learning methods for multi-step
multivariate time series forecasting in predictive maintenance (#084)
Valentina Tessoni and Michele Amoretti

15:50 - 16:10 Comparative analysis of machine learning models for anomaly detection in
manufacturing (#150)
Andrey Kharitonov, Abdulrahman Nahhas, Matthias Pohl and Klaus Turowski

14:30-16:15
Room HS4 $3.1 - HUM

Human Factors and Ergonomics
> Join the online room

Chair: Tim Jeske, Institute of Applied Industrial Engineering and Ergonomics, Germany

14:30 - 14:50 Assessing needs for cognitive assistance with a cognitive constraints
approach (#016)
Thomas Miihlbradt

14:50 - 15:10 Work Engagement Recognition in Smart Office (#047)
Congcong Ma, Carman Ka Man Lee, Juan Du, Qimeng Li and Raffaele Gravina

15:10- 15:30 Amplifying human factors in the inquiry of SMEs’ needs in digitalization
collaborations with external service providers (#063)
Lukas Rudolf Germut Fitz, Michaela Scheeg and Jochen Scheeg

15:30 - 15:50 A Bayesian based Intelligent Troubleshooting System (#064)
I Yung, Federico D'Ambrosio, Alissa Zaccaria and Fabio Floreani

15:50-16:10 Workers benchmarking using multi-directional efficiency analysis in a
manufacturing production system (#166)
Eugénio M. Rocha, Angela F. Brochado and Ana Moura

14:30-16:15
Room HS5 S4.1- PRES

Data Management and Prescriptive Analytics
> Join the online room

Chair: Michael Kommenda, Upper Austria University of Applied Sciences, Austria

14:30 - 14:50 A Generative Model for Anomaly Detection in Time Series Data (#068)
Maximilian Hoh, Alfred Schéttl, Henry Schaub and Franz Wenninger

14:50 - 15:10 Quantifying Uncertainties of Residuals in Symbolic Regression via Kriging
(#106)
Kaifeng Yang and Michael Affenzeller

13
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15:10 - 15:30

15:30 - 15:50

15:50 - 16:10

14:30-16:15
Room HS6

Little data is often enough for distance-based outlier detection (#111)
David Muhr and Michael Affenzeller

Predictive discarding of wafers based on power leakage predictions from

single layer misalignment data (#173)
Geert van Kollenburg, Mike Holenderski, Patrizia Vasquez and Nirvana Meratnia

Selection criteria for planning cold food chain traceability technology

enabling industry 4.0 (#193)
Samantha Islam, Louise Manning and Jonathan M Cullen

$5.1-ADD

Additive Manufacturing: Technical Advances, Impacts and Challenges
> Join the online room

Chair: Tugrul Ozel — Rutgers University, USA

14:30 - 14:50

14:50 - 15:10

15:10-15:30

15:30 - 15:50

15:50 - 16:10

16:10 - 16:40

GMCAD: an original Synthetic Dataset of 2D Designs along their Geometrical
and Mechanical Conditions (#036)

Waad Almasri, Dimitri Bettebghor, Faouzi Adjed, Fakhreddine Ababsa and Florence
Danglade

Towards Large Parts Manufacturing in Additive Technologies for Aerospace

and Automotive applications (#127)
Antonio Bacciaglia, Alessandro Ceruti and Alfredo Liverani

Thermal annealing as a post-process for additively manufactured Ultem

9085 parts (#152)
Ariadna Chueca de Bruijn, Giovanni Gomez-Gras and Marco A. Pérez

Understanding how Additive Manufacturing influences organizations’
strategy in knowledge economy (#153)
Soraya Dias, Pedro Espadinha-Cruz and Florinda Matos

Machine Learning based Datastream Consolidation in Additive

Manufacturing (#163)
Jan Zenisek, Holger Gréning, Norbert Wild, Aziz Huskic and Michael Affenzeller

Networking Coffee Break

16:40 - 18:00

Room Audimax

$1.2 - XR

Extended Reality for Industry 4.0
> Join the online room

14
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Chair: Johannes Karder, Upper Austria University of Applied Sciences, Austria

16:40 - 17:00 Virtual Reality Overhead Crane Simulator (#023)
Massimiliano Masullo, Aniello Pascale, Roxana Adina Toma, Gennaro Ruggiero and
Luigi Maffei

17:00-17:20 Designing a Framework for Collaborative Mixed Reality Training (#100)
Georgi Kostov and Josef Wolfartsberger

17:20-17:40 Lessons Learned from Industrial Augmented Reality Applications (#142)
Gernot Stuebl, Gerhard Ebenhofer, Harald Bauer and Andreas Pichler

17:40 - 18:00 A Virtual Reality approach for 3D Ergonomic Postural Risk assessment - The
ErgoVR tool (#155)
Vito Manghisi, Alessandro Evangelista and Antonio Uva

16:40 — 18:20
Room HS3 $2.2 - MAN (I)

Maintenance and Asset Management (ll)
> Join the online room

Chair: Vittorio Solina, University of Calabria, Italy

16:40 - 17:00 Unsupervised approach for online outlier detection in industrial process
data (#028)
Michal Bechny and Johannes Himmelbauer

17:00 - 17:20 An overview of Industry 4.0 Applications for Advanced Maintenance
Services (#090)
Nguyen Ngoc Hien, Ganix Lasa, lon Iriarte and Gorka Unamuno

17:20-17:40 Predictive maintenance on sensorized stamping presses by time series
segmentation, anomaly detection, and classification algorithms (#137)
Daniel Coelho, Diogo Costa, Eugénio M. Rocha, Duarte Almeida and José P. Santos

17:40 - 18:00 Selective Maintenance Optimization of a Multi-component System based
on Simulated Annealing Algorithm (#162)
Pravin P. Tambe

18:00 - 18:20 Assessment of the optimal preventive maintenance period using stochastic
hybrid modelling (#190)
Diego D'Urso, A. Sinatra, Lucio Compagno and Ferdinando Chiacchio

16:40 - 18:20
Room HS4 S3.2-ROB

Automated Factories and Robots

15



https://teams.microsoft.com/l/meetup-join/19%3ari8RzIEztCHgvlpZp5I_yWXhzhp9hch20PEsR9FX2Ts1%40thread.tacv2/1636452242060?context=%7b%22Tid%22%3a%227519d0cd-2106-47d9-adcb-320023abff57%22%2c%22Oid%22%3a%229f6efedb-1e10-4496-942f-92bdb2ba849d%22%7d

> Join the online room

Co-Chairs: Luca Gualtieri, Free University of Bozen-Bolzano, Italy; Erwin Rauch, Free University of
Bozen-Bolzano, Italy

16:40 - 17:00

17:00 - 17:20

17:20-17:40

17:40 - 18:00

18:00 - 18:20

16:40 - 18:20
Room HS5

TRAINMAN-MAGOS: capture of dexterous assembly manufacturing know-
how as a new efficient approach to support robotic automation (#013)
Angel Dacal-Nieto, Greg Agriopoulos, Teresa Méndez, Julian D. Calle, Rubén Paz-
Cibeira, Vasilapostolos Ouranis and Carmen Ferndndez-Gonzdlez

Flexible robotic strategy for the assembly of ring-shaped elastic objects
(#040)
Andrea Monguzzi, Marco Maiocchi, Andrea Maria Zanchettin and Paolo Rocco

An approach for automatic generation of the URDF file of modular robots
from modules designed using SolidWorks (#096)
Maddalena Feder, Andrea Giusti and Renato Vidoni

Modular Robotic Prefabrication of Discrete Aggregations Driven by BIM and
Computational Design (#126)
Walid Anane, Ivanka lordanova and Claudiane Ouellet-Plamondon

A Mobile Manipulator System for Accurate and Efficient Spraying on Large
Surfaces (#175)

Neel Dhanaraj, Yeo Jung Yoon, Rishi Malhan, Prahar M. Bhatt, Shantanu Thakar
and Satyandra K. Gupta

S4.2 - DATA

Data Management in the Industry 4.0 Era
> Join the online room

Co-Chairs: Radu Godina — NOVA University Lisbon, Portugal; Pedro Espadinha-Cruz — NOVA
University Lisbon, Portugal

16:40 - 17:00

17:00 - 17:20

17:20-17:40

17:40 - 18:00

Data Science - Time Series Analysis of Oil and Gas Production in Mexican
Fields (#004)
Maria de Los Angeles Sdnchez Morales and Francisca Irene Soler Anguiano

Overcoming the barriers of effective implementation of manufacturing
execution system in pursuit of smart manufacturing in SMEs (#092)
Gautam Dutta, Ravinder Kumar, Rahul Sindhwani and Rajesh Singh

The Future of Cybersecurity: A System Dynamics Approach (#034)
Arnesh Telukdarie and Chuks Medoh

Data Pre-Processing Method for Industrie 4.0 Applications (#035)
Cordula Czwick and Reiner Anderl
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18:00 - 18:20 The role of Big Data in the business challenge of Covid-19: a systematic
literature review in managerial studies (#198)
Michela Piccarozzi and Barbara Aquilani

16:40 - 18:20
Room HS6 $5.2 - FELICE

Human-robot collaboration in assembly systems - the FELICE EU project
> Join the online room

Chair: Francesco Longo, University of Calabria, Italy

The FELICE EU project addresses one of the greatest challenges in robotics, i.e. that of coordinated
interaction and combination of human and robot skills. The project targets the application priority
area of agile production and aspires to design the next generation assembly processes required
to effectively address current and pressing needs in manufacturing. To this end, it envisages
adaptive workspaces and a cognitive robot collaborating with workers in assembly lines. FELICE
unites multidisciplinary research in collaborative robotics, Al, computer vision, loT, machine
learning, data analytics, cyber-physical systems, process optimization and ergonomics to deliver
a modular platform that integrates and harmonizes an array of autonomous and cognitive
technologies in order to increase the agility and productivity of a manual assembly production
system, ensure the safety and improve the physical and mental well-being of factory workers. The
key to achieve these goals is to develop technologies that will combine the accuracy and
endurance of robots with the cognitive ability and flexibility of humans. Being inherently more
adaptive and configurable, such technologies will support future manufacturing assembly floors
to become agile, allowing them to respond in a timely manner to customer needs and market
changes. The session will include talks of the main players, partners and stakeholders of the
project and aims at establishing a discussion on the such topics.

16:40 - 17:00 Overview of the FELICE Project (FORTH)

17:00-17:20 FELICE Use Cases in Industry and Education: the CRF and FHOOE use cases

17:20-17:40 The FELICE robot (ACCREA)

17:40 - 18:00 The FELICE Digital Twin (CALTEK)

18:00 - 18:20 FELICE Orchestration and control at the global and local layer: about
Orchestration (FHOOE) and Robot task execution (PRO)

18:45-19:30

Round up & Shuttle Bus Transfer Hagenberg > Linz
only for in-person participants

19:30 - 22:00

Social Event @Ars Electronica Center, Linz
Details are available at page 47
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ISM 2021

Activities and Sessions Details
Thursday, November 18th

Time zone: Central European Time (CET; UTC+01:00)

08:00 - 09:00
Round up & Shuttle Bus Transfer Linz > Hagenberg
only for in-person participants

07:30 Pick-up at Courtyard Linz Hotel
07:40 Pick-up at Ibis Linz City Hotel
07:50 Pick-up at Classic Hotel Wolfinger
08:00 Pick-up at Arcotel Nike Linz Hotel

*In the bus, people must wear a FFP2 mask.

09:10 - 10:50

Room Audimax $1.1 - exAl
Explainable Artificial Intelligence for Industrial Applications

> Join the online room

Chair: Florian Sobieczky, Software Competence Center Hagenberg (SCCH), Austria

09:10-09:30 Artificial General Intelligence vs. Industry 4.0: Do They Need Each Other?
(#017)
Samu Kumpulainen and Vagan Terziyan

09:30- 09:50 Explainable Al for Industry 4.0: Semantic Representation of Deep Learning
Models (#024)
Vagan Terziyan and Oleksandra Vitko

09:50 - 10:10 Improving the Interpretability of GradCAMs in Deep Classification Networks
(#066)
Alfred Schéttl

10:10- 10:30 Artificial Intelligence and its Impact on Leaders and Leadership (#115)
Yannick Peifer, Tim Jeske and Sven Hille

10:30 - 10:50 Human-centered artificial intelligence for the public sector: The gate
keeping role of the public procurement professional (#122)
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Pross Oluka Nagitta, Godfrey Mugurusi, Peter Adoko Obicci and Emmanuel Awuor

09:10-10:50
Room HS3 $2.1 - DET

Anomaly Detection and Forecasting
> Join the online room

Co-Chairs: Josef Wolfartsberger, University of Applied Sciences Upper Austria, Austria; Norbert
Wild, University of Applied Sciences Upper Austria, Austria; Jan Zenisek, University of Applied
Sciences Upper Austria, Austria

09:10-09:30 Exploring the Potential of Transfer Learning for Chatter Detection (#018)
Hakki Ozgur Unver and Batihan Sener

09:30 - 09:50 An Evaluation Study of EMD, EEMD, and VMD For Chatter Detection in
Milling (#019)
Pelin Seyrek, Batihan Sener, Ahmet Murat Ozbayoglu and Hakki Ozgur Unver

09:50-10:10 Root Cause Analysis in the Industrial Domain using Knowledge Graphs: A
Case Study on Power Transformers (#105)
Jorge Martinez-Gil, Georg Buchgeher, David Gabauer, Bernhard Freudenthaler,
Dominik Filipiak and Anna Fensel

10:10- 10:30 Use of transfer learning for detection of structural alterations (#158)
Guillermo Reyes-Carmenaty and Marco A. Pérez

10:30 - 10:50 An Anomaly Detection Method for Multiple Time Series Based on Similarity
Measurement and Louvain Algorithm (#211)
Shuya Li, Wenbin Song, Chao Zhao, Yifeng Zhang, Weiming Shen, Jing Hai, Jiawei
Lu and Yingshi Xie

09:10-10:50
Room HS4 S3.1 - MAT

Digital Maturity of Industrial Companies: Methods and Results
> Join the online room

Chair: Aydin Nassehi, University of Bristol, United Kingdom

09:10 - 09:30 Assessing the digital maturity of micro and small enterprises: a focus on an
emerging market (#020)
Lais Costa, Igor Munhoz, Luciana Pereira and Alessandra Akkari

09:30 - 09:50 Digitization of the service provision process - requirements and readiness of
the small and medium-sized enterprise sector (#026)
Manuela Ingaldi and Dorota Klimecka-Tatar

09:50-10:10 Investigation on the acceptance of an Industry 4.0 maturity model and
improvement possibilities (#045)
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Alexander Kieroth, Manuel Brunner, Nadine Bachmann, Herbert Jodlbauer and
Wolfgang Kurz

10:10- 10:30 Balancing Digital Maturity and Operational Performance - Progressing in a
Low-digital SME Manufacturing Setting (#051)
Oliver Fuglsang Grooss, Mirko Presser and Torben Tambo

10:30- 10:50 Analysis of Industry 4.0 Products in Small and Medium Enterprises (#102)
Horacio Del Giorgio and Alicia Mon

09:10 - 10:50
Room HS5 s4.1- FOOD (1)

Innovation & Sustainability in the Agri-Food Sector
> Join the online room

Chair: Giovanni Mirabelli, University of Calabria, Italy; Vittorio Solina, University of Calabria, Italy

09:10 - 09:30 Decarbonization Potential of Logistic 4.0 Technologies in Apple Supply
Chains (#048)
Julius Brinken, Christina Pabsch and Fabian Behrendt

09:30-09:50 Barriers and enablers impacting the innovation life cycle of food and
beverage start-ups: Evaluation within a system dynamics framework (#074)
Clement Okpoko, Megashnee Munsamy and Arnesh Telukdarie

09:50-10:10 Innovation in a food SME to match the UN2030 sustainable development
goals (#195)
Erika Pugliese, Luigino Filice and Mariacarmela Passarelli

10:10- 10:30 A review of energy-based indicators for assessing sustainability and circular
economy in the agri-food production (#199)
Luca Silvestri, Cecilia Silvestri and Antonio Forcina

10:30 - 10:50 Which are lifecycle phases considered for Circular Economy evaluation in
the Agri-food sector? (#201)
Tommaso Gallo, Chiara Cagnetti, Cecilia Silvestri, Luca Silvestri and Alessandro
Ruggieri

09:10 - 10:50
Room HS6 S5.1 - AUS

Going from the lab to the field: challenges of the digital transformation and research
inspirations from Austrian manufacturing companies' use cases
> Join the online room

Co-Chairs: Michael Affenzeller, University of Applied Sciences Upper Austria, Austria; Manuel
Brunner, University of Applied Sciences Upper Austria, Austria
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Needless to say, industry is constantly facing challenges. These challenges are multifaceted,
economical like faltering supply or market pressure or the need to prove ones sustainability and
technological like upcoming Artificial Intelligence applications or Smart Connected Devices
everywhere up to machine to machine communication. Researchers often hear that a strong
partnership between scholarship and industry is the most important for success on both sides.
But, what do companies really need from scholarship? Is it enough to discuss research avenues
and basic research approaches or do we need applied science directly on the spot or is it a well-
balanced mixture of basic and applied research? This special session provides insights from
companies and gets first-hand information about industrial challenges unsolved questions. We
mind the gap between scholars and industry and bring them together!

10:50-11:20

Networking Coffee Break

11:20- 13:00
Room Audimax S$1.2 - HEUR

Expert Systems and Heuristic-Based Production
> Join the online room

Chair: Florian Sobieczky, Software Competence Center Hagenberg (SCCH), Austria

11:20-11:40 Packing and stacking rings into rectangular bins (#086)
Michael Scholz and Melanie Dietmeier

11:40-12:00 Integrated Machine Learning in Open-Ended Crane Scheduling: Learning

Movement Speeds and Service Times (#116)
Johannes Karder, Andreas Beham, Bernhard Werth, Stefan Wagner and Michael
Affenzeller

12:00-12:20 Dynamic Warehouse Environments for Crane Stacking and Scheduling
(#167)
Andreas Beham, Sebastian Leitner, Johannes Karder, Bernhard Werth and Stefan
Wagner

12:20-12:40 Towards Autonomous Production: Enhanced Meta-heuristics Algorithm
(#180)
Rotimi Ogunsakin and Nikolay Mehandjiev

11:20-13:00
Room HS3 S2.2 - FLEX

Flexible and Reconfigurable Manufacturing Systems
> Join the online room

Chair: Mohammed Dahane, University of Lorraine, France
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11:20- 11:40

11:40 - 12:00

12:00 - 12:20

12:20-12:40

12:40-13:00

11:20-13:00
Room HS4

Flexibilization 4.0 for production manufacturing optimization (#037)
Gaspard Laouenan, Paul-Eric Dossou and Jean Delahousse

Dynamic adaption in cyber-physical production systems based on
ontologies (#060)
Glinter Bitsch, Pascal Senjic and Jeremy Askin

Reconfiguration effort based optimization for design problem of
Reconfigurable Manufacturing System (#147)
Muhammad Ameer and Mohammed Dahane

Effect of Business Process Management on Level of Automation and
Technologies Connected to Industry 4.0 (#171)
Andrea GazZovd, Zuzana Papulovd and Ddvid Smolka

Toward Sustainable Reconfigurable Manufacturing Systems (SRMS): Past,

Present, and Future (#183)
Abdelhak Dahmani, Lyes Benyoucef and Jean-Marc Mercantini

$3.2 - DIG

Digitalization Opportunities for Smart Factories
> Join the online room

Chair: Luca Silvestri, University of Nicoldo Cusano, Italy; Antonio Forcina, University of Napoli
“Parthenope”, Italy; Michela Piccarozzi, University of “Tuscia”, Italy

11:20- 11:40

11:40 - 12:00

12:00 - 12:20

12:20-12:40

12:40 - 13:00

Digitization of processes in manufacturing SMEs - value stream mapping
and OEE analysis (#071)
Dorota Klimecka-Tatar and Manuela Ingaldi

Digital Platforms for SMME Enablement (#091)
Arnesh Telukdarie, Simon Philbin, Bupe Mwanza and Megashnee Munsamy

Industry 4.0 as an Enabler of Servitization in the Plant Engineering Business:
Literature Review and Development of a Conceptual Research Model (#093)
Maxim Ruff and Manuel Woschank

Working world 4.0: will everything remain different?! "AWA" project
examines the changes of digitalization on a company level (#109)
Catharina Stahn, Veit Hartmann and Amelia Koczy

Key Performance Indicators and Industry 4.0 — A structured approach for
monitoring the implementation of digital technologies (#185)
Marcello Braglia, Roberto Gabbrielli, Leonardo Marrazzini and Luca Padellini
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11:20-13:00
Room HS5 S4.2 - FOOD (ll)

Smart Solutions in the Agri-Food Sector
> Join the online room

Chair: Giuseppe Vignali, University of Parma, Italy

11:20-11:40 Simulation of temperature control and irrigation time in the production of
tulips using fuzzy logic (#002)
Honorato Ccalli Pacco

11:40-12:00 Data Conceptual Model for Smart Poultry Farm Management System (#053)
Nikolajs Bumanis, Irina Arhipova, Liga Paura, Gatis Vitols and Liga Jankovska

12:00-12:20 Smart strategies for household food waste management (#099)
Federica Cappelletti, Alessandra Papetti, Marta Rossi and Michele Germani

12:20-12:40 A study on loT application in the Food Industry using Keywords Analysis

(#207)
Barbara Bigliardi, Eleonora Bottani and Filippelli Serena

11:20 - 13:00
Room HS6 $5.2 - CPS

Cyber-Physical Systems in Industry 4.0
> Join the online room

Co-Chairs: Raffaele Gravina, University of Calabria, Italy; Antonio Guerrieri, University of
Calabria, Italy; Claudio Savaglio, Italian National Research Council (CNR)-ICAR, Italy

11:20-11:40 Migrating Cyber-Physical Systems to OPC UA (#030)
Georg Buchgeher, Bernhard Dorninger, Claus Klammer, Andrea Walchshofer and
Albin Kern

11:40-12:00 Assessment of the PLC Code generated with the GEMMA-GRAFCET

Methodology (#078)
Alejandro Mejia, Andres Felipe Guarnizo and Giacomo Barbieri

12:00-12:20 A cyber-physical system approach to zero-defect manufacturing in light-
gauge steel frame assemblies (#103)
Pablo Martinez, Mohamed Al-Hussein and Rafig Ahmad

12:20-12:40 CPS: Role, Characteristics, Architectures and Future Potentials (#156)
Maki Habib and Chukwuemeka Chimsom |

12:40 - 13:00 Towards the assessment of performance-based interactions in collaborative
CPPS (#186)
Jose Antonio Mulet Alberola and Irene Fassi
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13:00-14:30
University Restaurant

Networking Lunch

14:30 - 16:15
Room Audimax S$1.3- AUTO

The Automotive Sector in the Industry 4.0 Era
> Join the online room

Chair: Ferdinando Chiacchio, University of Catania, Italy

14:30 - 14:50 Integrating a data analytics system in automotive manufacturing:
background, methodology and learned lessons (#080)
Angel Dacal-Nieto, Juan José Areal,Victor Alonso-Ramos and Marcos Lluch

14:50 - 15:10 Visualization and clustering for rolling forecast quality verification: A case
study in the automotive industry (#118)
Jamilya Nurgazina, Thomas Felberbauer, Bernward Asprion and Pavan

Pinnamaraju

15:10 - 15:30 The future of the Automotive Manufacturing Industry in developing
nations: A case study of its sustainability based on South Africa's paradigm
(#135)
John M lkome, Opeyeolu Timothy Laseinde and Mukondeleli Grace Kanakana
Katumba

15:30 - 15:50 An Industry 4.0 Conceptual Model Proposal for Cable Harness Testing
Equipment Industry (#160)
Elisa S. Rosa, Radu Godina, Eduardo Rodrigues and Jodo C. O. Matias

15:50 - 16:10 Implementation of Automation Technologies of Industry 4.0 in Automotive
Manufacturing Companies (#170)
Andrea Gazovd, Zuzana Papulovd and Lubomir Sufliarsky

14:30 - 16:15
Room HS3 $2.3 - SIMOPT

Simulation and Optimization in Production
> Join the online room

Chair: Valentina Di Pasquale, University of Salerno, Italy; Salvatore Miranda, University of
Salerno, Italy

14:30 - 14:50 Modelling the Water Network of a PGM Mining and Beneficiation Value
Chain: A System Dynamics Approach (#039)
Arnesh Telukdarie and Joseph Mwanza
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14:50 - 15:10

15:10 - 15:30

15:30 - 15:50

15:50 - 16:10

14:30 - 16:15
Room HS4

A brief introduction to deploy Amazon Web Services for online discrete-
event simulation (#041)
Sebastian Lang, Wladimir Hofmann, Paul Reichardt and Tobias Reggelin

Fitness Landscape Analysis on Binary Dynamic Optimization Problems
(#113)
Bernhard Werth, Andreas Beham and Michael Affenzeller

Bottleneck prediction and data-driven discrete-event simulation for a
balanced manufacturing line (#132)
Eugénio Rocha and Maria Jodo Lopes

A novel mathematical approach for the Truck-and-Drone Location-Routing
Problem (#159)

Laura Castro-Montaiia, Laura Malagon Alvarado, Paola Andrea Miranda, Mateo
Montealegre-Arboleda, Elyn Lizeth Solano Charris and Carlos Vega-Mejia

$3.3-INN

Innovation Management and Digital Value Creation
> Join the online room

Co-Chairs: Fabio De Felice, University of Cassino and Southern Lazio, Italy; Antonella Petrillo,
University of Napoli “Parthenope”, Italy

14:30 - 14:50

14:50 - 15:10

15:10 - 15:30

15:30 - 15:50

15:50 - 16:10

Knowledge acquisition, elicitation, and management in innovative firms
(#012)
Saltanat Akhmadi and Mariza Tsakalerou

Digital Value Creation in sociotechnical Systems - Identification of barriers
and recommendations for human work in manufacturing SMEs (#049)
Thomas Trabert, Sebastian Beiner, Claudia Lehmann and Steffen Kinkel

Organizational Innovation Implications for Manufacturing SMEs: Findings
from an Empirical Study (#083)

llona Baumane-Vitolina, Manuel Woschank, Madara Apsalonea, Erika Sumilo and
Corina Pacher

Implementation of 14.0 technologies in production systems: opportunities
and limits in the digital transformation (#194)
Francesco Facchini, Salvatore Digiesi and Luiz Fernando Rodrigues Pinto

Industry 4.0 and Open Innovation: evidence from a case study (#203)
Barbara Bigliardi, Serena Filippelli and Leonardo Tagliente
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14:30 - 16:15
Room HS5 S4.3 - FOOD (1l1)

Innovative Solutions for Agri-Food Supply Chain Traceability & Quality
> Join the online room

Co-Chairs: Arnesh Telukdarie — University of Johannesburg, South Africa; Megashnee Munsamy —
University of Johannesburg, South Africa

14:30 - 14:50 Machine Learning-Based Digital Twin for Monitoring Fruit Quality Evolution
(#003)
Tsega Yenew Melesse, Matteo Bollo, Valentina Di Pasquale, Francesco Centro and
Stefano Riemma

14:50 - 15:10 Blockchain Enabled Quality Management in Short Food Supply Chains
(#101)
Patrick Burgess, Funlade Sunmola and Sigrid Wertheim-Heck

15:10-15:30 loT technologies for wine supply chain traceability: potential application in
the Southern Apulia Region (ltaly) (#128)
Giulio Paolo Agnusdei, Benedetta Coluccia, Valerio Elia and Pier Paolo Miglietta

15:30 - 15:50 Using Heterogeneous Model Ensembles to Improve the Prediction of Yeast
Contamination in Peppermint (#138)
Stefan Anlauf, Stephan Winkler, Andreas Haghofer and Karl Dirnberger

14:30 - 16:15
Room HS5 S$5.3-5G

Special Session: The Role of 5G and next-generation Wireless Communication Technologies in
the 4th Industrial Revolution
> Join the online room

Chair: Francesco Longo, ISM 2021 General Co-Chair, University of Calabria, Italy

> Christoph Uferer
Principal, Arthur D. Little, Austria

“New digital use cases like predictive maintenance, AR/VR and smart robotics are increasingly
used in day-to-day operations and bring tangible benefits on either or both the cost (productivity
gains) or revenue (new customer propositions) sides, resulting in attractive business cases.
Physically, the place where significant digitalization happens is on campuses (defined as
enterprise-controlled localized environments). For digital campus use cases to work, the required
networking, computing and storage capacity must be in place. On top of that, companies need to
be able to secure and manage their networks adequately to run applications. Most commonly
used access technologies do not meet enterprise connectivity requirements. While campuses often
do have sufficient throughput in their existing LAN, the access technologies are either too costly
(wireline) or too low range (Wi-Fi) or are not suitable for mobile use cases. For example, remotely
operating a factory with smart robots across a large campus such as an airport will not be feasible
within a Wi-Fi network, as there is no/poor handover functionality. On the other hand, public
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cellular networks cannot be used due to a lack of throughput, latency and/or security. Therefore,
until now, a combination of public and private networks with multiple technologies has often been
deployed independently on campuses. This results in integration complexity, lack of flow control
& security, and typically, insufficient coverage. With Private Campus Networks, many of the
current challenges can be solved. Homogeneous indoor and outdoor coverage, multi-technology
integration and increased control and security are paving the way for digitalization from a
networking perspective.”

Biographical Sketch

Christoph is a Principal based in the Vienna office of Arthur D. Little and a member of the global
TIME practice. Christoph is a topic expert in: (i) Technology & innovation; (ii) Mobile network
technology (5G) and (iii) Network virtualization and data centers. Christoph has 6+ years of
experience advising senior executives and decision-makers of telecom operators and investment
funds globally. Prior to joining ADL, Christoph conducted internships in consulting and investment
banking. Christoph holds a master’s degree (business innovation) from the University of London
and a bachelor’s degree (international business) from the Vienna University of Economics and
Business.

> Weiming Shen
Professor, Huazhong University of Science and Technology (HUST), China

“This short talk provides an overview of potential 5G applications in intelligent manufacturing,
including human-machine interaction/collaboration, process automation, factory automation,
logistics and warehousing, equipment monitoring and maintenance. A 5G- based edge computing
application framework, together with key enabling technologies, is also presented to achieve the
implementation and integration of the above-mentioned application scenarios.”

Biographical Sketch

Dr. Weiming Shen is a Professor at Huazhong University of Science and Technology (HUST), China.
Prior to joining HUST, he worked for 20 years at National Research Council Canada as Research
Officer, Senior Research Officer, and Principal Research Officer. He is a Fellow of IEEE, Fellow of
Canadian Academy of Engineering, and Fellow of Engineering Institute of Canada (EIC). He is an
internationally-recognized expert on Agent-Based Collaborative Technologies and Applications.
He has published several books and over 500 papers in scientific journals and international
conferences in the related areas. His work has been cited about 15,000 times with an h-index of
59. He is the Co-Editor-in-Chief of IET Collaborative Intelligent Manufacturing, an Associate Editor
or Editorial Board Member of over ten international journals.

> Xianbin Wang
Professor and Tier-1 Canada Research Chair, Western University, CanadaChina

The dramatic evolution of wireless technologies to 5G and 6G and their rapid convergence with
vertical applications signify the ongoing industrial transformation. With the significantly growing
data traffic, massive connected devices and diverse services to be supported, the future success of
smart manufacturing and Industry 4.0 relies heavily on 5G/6G to address the evolving needs of
vertical industries. One critical challenge in smart manufacturing and Industry 4.0 is how to
support diverse QoS provisioning, dynamic knowledge exchange and distributed capability
integration by future 5G/6G enabled industry systems. The focus of this talk is to analyze the need
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for 5G/6G in vertical industries and identify the essential key enabling technologies, and present
future development directions. Specifically, this talk will cover: i) Need and challenges of 5G/6G in
vertical industries; ii) Key technical aspects of 5G/6G communications; and iii) Intelligent
integration/orchestration of 5G/6G systems in vertical applications and open research problems.

Biographical Sketch

Dr. Xianbin Wang (Fellow, IEEE) is a Professor and Tier-1 Canada Research Chair at Western
University, Canada. He received his Ph.D. degree in electrical and computer engineering from the
National University of Singapore in 2001. Prior to joining Western, he was with Communications
Research Centre Canada (CRC) as a Research Scientist/Senior Research Scientist between July
2002 and Dec. 2007. From Jan. 2001 to July 2002, he was a system designer at STMicroelectronics.
His current research interests include 5G/6G technologies, Internet-of-Things, communications
security, machine learning and intelligent communications. Dr. Wang has over 450 highly cited
journal and conference papers, in addition to 30 granted and pending patents and several
standard contributions. Dr. Wang is a Fellow of Canadian Academy of Engineering, a Fellow of
Engineering Institute of Canada, a Fellow of IEEE and an IEEE Distinguished Lecturer. He has
received many awards and recognitions, including Canada Research Chair, CRC President’s
Excellence Award, Canadian Federal Government Public Service Award, Ontario Early Researcher
Award and six IEEE Best Paper Awards. He currently serves/has served as an Editor-in-Chief,
Associate Editor-in-Chief, Editor/Associate Editor for over 10 journals. He was involved in many
IEEE conferences including GLOBECOM, ICC, VTC, PIMRC, WCNC, CCECE and CWIT, in different
roles such as general chair, symposium chair, tutorial instructor, track chair, session chair, TPC co-
chair and keynote speaker. He has been nominated as an IEEE Distinguished Lecturer several
times during the last ten years. Dr. Wang is currently serving as the Chair of IEEE London Section
and the Chair of ComSoc Signal Processing and Computing for Communications (SPCC) Technical
Committee.

> Renxi Qiu
Senior Lecturer, University of Bedfordshire, United Kingdom

The next generation of intelligent systems, especially robots, will need to be more autonomous
and resilient. Many attempts have been made by research and industry to improve the capabilities
via the evolution of 5G technologies. However, alongside its potential, 5G and beyond also raise
new challenges for the developers and designers of autonomous robot applications. The short talk
is about some limitations and opportunities of existing robot design; and the potential to enhance
robot autonomy through a shift of knowledge and learning from the individual to collective that
robot autonomy enhancement needs.

Biographical Sketch

Dr Renxi Qiu is a Senior Lecturer at University of Bedfordshire, U.K. His research has been focused
on semi-autonomous robot systems with adaptive autonomy. In recent years, the emphasis is
placed on Al powered robotics supported by 5G/6G technologies and cloud computing. By sharing
knowledge among robots, edge and cloud resources, the connected intelligence enhances the
robot autonomy and improves the robustness of the robots in deployment. Renxi is the scientific
coordinator of the EU H2020 “5G Enhanced Robot Autonomy” project. He also led the 1st
European project on semi-autonomous robots called “Multi-Role Shadow Robotic System for
Independent Living”. His works were presented in Europa House at Tokyo as a successful story of
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European robotics and in House of Lord at London for possible solutions of technology-supported
living.

16:45 - 18:30
Room Audimax

ISM Plenary Talks & Awards Ceremony
> Join the online room

Chair: Antonio Padovano, ISM 2021 Program Co-Chair, University of Calabria, Italy
> From Digital to Universal Manufacturing: A Technology and Social Acceptance Journey

Andrew Kusiak
Professor, Department of Industrial and Systems Engineering, University of lowa, USA

The ongoing transformation of manufacturing and service industry offers an opportunity to rethink the
design of future enterprises. Evolution of manufacturing from digital to its new form labeled, universal
manufacturing, is illustrated with three snapshots, dedicated, distributed, and universal manufacturing. In
addition to digitization, five enablers of miniversal manufacturing are presented, open manufacturing,
service orientation, shared manufacturing, sustainability, and resilience. These enablers will form
properties of universal manufacturing, with adaptability and affinity that are emerging. A universal
manufacturing enterprise will be formed based on the distributed manufacturing facilities. The emerging
standards for interoperability of systems needed for universal enterprises are discussed. The need for data
and modeling standards is voiced. Though no global standard for representation of digital manufacturing
models in a cloud has been widely adopted, the existing process modeling methodologies and languages
may offer the solutions needed. The modeling approach followed in this paper is bottom-up rather than
top-down followed in the literature on modern manufacturing.

Biographical Sketch

Dr. Andrew Kusiak is a Professor in the Department of Industrial and Systems Engineering at The University
of lowa, lowa City. He has served as chairman of two departments, Industrial Engineering (1988-95) and
Mechanical and Industrial Engineering (2010-15). His current research interests include applications of
computational intelligence and big data in manufacturing, automation, renewable energy, sustainability,
and healthcare. He is the author or coauthor of numerous books and hundreds of technical papers
published in journals sponsored by professional societies, such as the Association for the Advancement of
Artificial Intelligence, American Society of Mechanical Engineers, Institute of Industrial and Systems
Engineers, Institute of Electrical and Electronics Engineers, and other societies. He speaks frequently at
international meetings, conducts professional seminars, and consults for industrial corporations. Dr.
Kusiak has served in elected professional society positions as well as editorial boards of over fifty journals,
including editor positions of five different IEEE Transactions. Professor Kusiak is a Fellow of the Institute of
Industrial and Systems Engineers and the Editor-in-Chief of the Journal of Intelligent Manufacturing.

> Digital twin development for simulation of machining and metal additive manufacturing
processes

Tugrul Ozel
Full Professor, Director of Manufacturing and Automation Research Lab, Rutgers University - New
Brunswick, New Jersey, USA

Simulation-based engineering and simplified simulation models has made it possible to accelerate the
development and design of complex systems such as computer numerical control machines in automated
machining and additive manufacturing industry. Machine learning and artificial intelligence can help to
identify meaningful patterns in the large amounts of data being collected from complex manufacturing
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machines and systems, but physics-based models are also needed to make the digital twin predictive and
useful in the era of Industry 4.0. Another innovation is new hardware architectures that allow users to
automatically collect and analyse data efficiently to then incorporate the data into digital twins. As
computer modelling and digital twins are becoming increasingly important, simple physics-based
simulation models for the process provide insight on the physics of the manufacturing process. This
presentation will provide some unique experiences in developing data-driven simulation and surrogate
models that can learn from the physical process or the machine and feedback into the process design and
automation system and discusses opportunities and challenges in research and development with future
trends.

Biographical Sketch

Dr. Tugrul Ozel is Full Professor of Industrial and Systems Engineering and the Director of Manufacturing
and Automation Research Laboratory at Rutgers University- New Brunswick, New Jersey, USA. His research
focuses on advanced manufacturing, smart manufacturing, metal additive manufacturing and 3D printing.
His research has been funded by US-NSF, US-DoC NIST, NASA, TTRF and industry. He has published over
200 peer-reviewed articles in journals and conference proceedings that enjoy high number of citations.
His work has been cited over 11,000 times with an h-index of 51. He published four edited books including
the most recent title Modern Manufacturing Processes, Wiley 2020 and has written 12 book chapters. He
is the Editor-in-Chief of the International Journal of Mechatronics and Manufacturing Systems, Associate
Editor of the Journal of Manufacturing Science and Engineering, ASME Transactions and an editorial board
member of eight international journals (including International Journal of Machine Tools and Manufacture
and Production Engineering, Research and Development, a guest editor of 15 journal special issues, and a
member of scientific or program committee over 50 international conferences. He served on the scientific
committee of over 50 international conferences, chaired numerous conference sessions, delivered over
60 conference presentations, keynote and planetary papers. He is a senior member of Society of
Manufacturing Engineers, American Society of Mechanical Engineers, American Society of Precision
Engineers, North American Manufacturing Research Institute, and a former associate member of CIRP, the
International Academy for Production Engineering.

> Presentation of the ISM 2021 Awards

Co-Chairs: Francesco Longo, ISM 2021 General Co-Chair, University of Calabria, Italy; Michael
Affenzeller, ISM 2021 General Co-Chair, University of Applied Sciences Upper Austria, Austria

> Best Paper Award
> Industrial Impact Award
> Best Service Innovation Paper Award
> Best Reviewer Award
18:45-19:30

Round up & Shuttle Bus Transfer Hagenberg > Linz
only for in-person participants

19:30-22:30

Gala Dinner @Po6stlingberg Schlossl, Linz
Details are available at page 48
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ISM 2021

Activities

and Sessions Details
Friday, November 19th

Time zone: Central European Time (CET; UTC+01:00)

08:00 — 09:00

Round up & Shuttle

Bus Transfer Linz > Hagenberg

only for in-person participants

07:30
07:40
07:50
08:00

Pick-up at Courtyard Linz Hotel
Pick-up at Ibis Linz City Hotel
Pick-up at Classic Hotel Wolfinger
Pick-up at Arcotel Nike Linz Hotel

*In the bus, people must wear a FFP2 mask.

09:10 - 10:50
Room Audimax

$1.1-EDUA4.0

Engineering Education 4.0
> Join the online room

Chair: Monica Ciolacu — University of Passau, Germany

09:10-09:30

09:30 - 09:50

09:50-10:10

10:10 - 10:30

Reference Architecture for an Integrated and Synergetic Use of Digital Tools

in Education 4.0 (#043)
Thomas Goldin, Erwin Rauch, Corina Pacher and Manuel Woschank

Bridging the gap: Brain drain to brain circulation Researching successful
strategies to support effective change (#058)
Mariaelena Murphy and Corina Pacher

Systematic Development of a Competence Profile for Industrial Logistics
Engineering Education (#085)
Corina Pacher, Manuel Woschank, Erwin Rauch and Bernd M. Zunk

Jumpstart into Al for Engineers — on the way to become virtual (#110)
Holger Giinzel, Lars Brehm and Andreas Humpe
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10:30 - 10:50 Education 4.0: Artificial Intelligence Assisted Task- and Appointment
Planning System (#154)
Bernhard Haderer, Monica Ciolacu

09:10-10:50
Room HS3 S$2.1-ENE

Smart Grids, Sustainability and Circular Economy in the Industry 4.0 era
> Join the online room

Co-Chairs: Chiara Franciosi — University of Salerno, Italy; Raffaele lannone — University of
Salerno, Italy

09:10 - 09:30 The role of 4IR technologies in waste management practices-a bibliographic
analysis (#027)
Arnesh Telukdarie and Radhakrishnan Viswanathan

09:30-09:50 Strategic Overview on Fuel Cell-Based Systems for Mobility and Electrolytic
Cells for Hydrogen Production (#146)

Petronilla Fragiacomo, Francesco Piraino, Matteo Genovese, Orlando Corigliano
and Giuseppe De Lorenzo

09:50-10:10 Developing a Pilot Biogas-Solar PV System For Farming Communities in
Botswana (#182)
Jonathan E. Bambokela, Mohamed Belaid, Edison Muzenda and Trust Nhubu

10:10- 10:30 Cluster-based wind turbine maintenance prioritization for a utility scale
wind farm (#196)
Paul A. Adedeji, Obafemi O. Olatunji, Nkosinathi Madushele, Stephen A. Akinlabi
and Josiah A. Adeyemo

10:30- 10:50 Modelling Biomass Elemental Composition: a Neurofuzzy Approach (#197)
Obafemi O. Olatunji, Paul A. Adedeji, Nkosinathi Madushele, Stephen Akinlabi and
Anthony A. DiCarlo

09:10-10:50
Room HS4 S3.1- LEAN

Lean Production 4.0
> Join the online room

Co-Chairs: Stefano Saetta — University of Perugia, Italy; Valentina Cardarelli — University of
Perugia, Italy

09:10 - 09:30 Industry 4.0 concepts and lean manufacturing implementation for
optimizing a company logistics flows (#038)
Paul-Eric Dossou, Pierre Torregrossa and Thomas Martinez

09:30-09:50 Lean and industry 4.0: A leading harmony (#042)
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Lina Naciri, Zineb Mouhib, Mohssine Nali, Rachida Abbou, Maryam Gallab and
Sekoun Abdoudrahamane Kebe

09:50- 10:10 How to adapt lean practices in SMEs to support Industry 4.0 in
manufacturing (#104)
Adekunle Mofolasayo, Steven Young, Pablo Martinez and Rafiq Ahmad

10:10-10:30 Lean and green production for the modular construction (#151)
Valentina Caldarelli, Mirko Filipponi, Stefano Saetta and Federico Rossi

10:30 - 10:50 Which tools are needed to implement Lean Production in an Industry 4.0
environment? A literature review (#200)
Luca Silvestri, Tommaso Gallo and Cecilia Silvestri

09:10 - 10:50
Room HS5 $4.1-SCD

Supply Chain Digitalization
> Join the online room

Co-Chairs: Eleonora Bottani, University of Parma, Italy; Barbara Bigliardi — University of Parma,
Italy

09:10 - 09:30 Blockchain technology needs for sustainable mineral supply chains: A
framework for responsible sourcing of Cobalt (#069)
Godfrey Mugurusi and Emmanuel Ahishakiye

09:30-09:50 A Model to Become a Supply Chain 4.0 Based on a Digital Maturity
Perspective (#119)
Heriberto Garcia-Reyes, Jonnatan Avilés-Gonzdlez and Sonia Valeria Avilés-Sacoto

09:50-10:10 Forming on-demand supply chain collaborations with evaluation of fit and
risk (#169)
Grigory Pishchulov, Qudamah Quboa and Nikolay Mehandjiev

10:10- 10:30 Principles and Factors Influencing Visibility in Sustainable Supply Chains
(#174)

Uje Daniel Apeji and Funlade Sunmola

10:30- 10:50 The digitalization of supply chain: a review (#205)
Barbara Bigliardi, Serena Filippelli, Alberto Petroni and Leonardo Tagliente

09:10 - 10:50
Room HS6 $5.1-PROJ (1)

Roundtable: R&D Project Dissemination Activities
> Join the online room

Chair: Michael Affenzeller, University of Applied Sciences Upper Austria, Austria
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09:10 - 09:40

09:40-10:10

10:10-10:40

10:50-11:20

SO4SIMS: Smart Operators 4.0 based on Simulation for Industry and
Manufacturing Systems (Funding Programme: Italian Ministry of Education,
University and Research, MIUR)

Valentina Di Pasquale, Department of Industrial Engineering, University of Salerno,
Italy

KNOWA4l - Knowledge on Industry 4.0 for Innovation (Funding Programme:
Ministry of Economic Development (MISE), Italy)

Francesco Longo, Letizia Nicoletti and Vittorio Solina, CAL-TEK, Italy

— Maria Grazia Gnoni, University of Salento, Italy

SENECA - A self-learning decision support system for real-time job
sequence and machine allocation planning (Funding Programme: Federal
Ministry of Education and Research of Germany (BMBF) - Funding for
projects on “Application of artificial intelligence methods in practice”)

Paul Reichardt, Otto von Guericke University Magdeburg, Germany

Networking Coffee Break

11:20 - 13:00

Room Audimax

$1.2 - SCHED

Production Planning & Scheduling
> Join the online room

Co-Chairs: Viktoria Hauder — University of Applied Sciences Upper Austria, Austria; Andreas
Beham — University of Applied Sciences Upper Austria, Austria

11:20- 11:40

11:40 - 12:00

12:00 - 12:20

12:20-12:40

Integration of the A2C Algorithm for Production Scheduling in a Two-Stage
Hybrid Flow Shop Environment (#061)

Falk T. Gerpott, Sebastian Lang, Tobias Reggelin, Hartmut Zadek, Poti Chaopaisarn
and Sakgasem Ramingwong

Production planning optimisation in a sustainable hybrid manufacturing
remanufacturing production system (#145)
Houria Lahmar, Mohammed Dahane, Mouss Nadia Kinza and Mohammed Haoues

Modeling and solving a real world machine scheduling problem with due
windows and processing set restrictions (#188)
Jakob Berndorfer and Sophie N. Parragh

Flexible Job-shop Scheduling with Release Dates, Deadlines and Sequence
Dependent Setup Times: a real-world case (#189)
Philipp Winklehner and Viktoria Hauder
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12:40 - 13:00 Hybrid Approach for Solving Multi-Objectives Hybrid Flow Shop Scheduling
Problems with Family Setup Times (#192)
Abdulrahman Nahhas, Andrey Kharitonov, Ahmad Alwadi and Klaus Turowski

11:20-13:00
Room HS3 $2.2 - HRC(I)

Human Robot Collaboration & Human Machine Interaction (1)
> Join the online room

Co-Chairs: Fabio Fruggiero, University of Basilicata, Italy; Giulio Paolo Agnusdei, University of
Salento, Italy; Maria Grazia Gnoni, University of Salento, Italy

11:20-11:40 A new telesurgery generation supported by 5G technology: benefits and
future trends (#005)
Emmanuel Mendoza Navarro, Adrielly Nahomee Ramos Alvarez and Francisca
Irene Soler Anguiano

11:40-12:00 A system to improve the physical ergonomics in Human-Robot
Collaboration (#077)
Marianna Ciccarelli, Alessandra Papetti, Cecilia Scoccia, Giacomo Menchi,
Leonardo Mostarda, Giacomo Palmieri and Michele Germani

12:00-12:20 Real-time estimation of upper limbs kinematics with IMUs during typical
industrial gestures (#117)
Elisa Digo, Laura Gastaldi, Mattia Antonelli, Stefano Pastorelli, Andrea Cereatti and
Marco Caruso

12:20-12:40 Human-Robot Collaboration: an analysis of worker’s performance (#177)
Valentina De Simone, Valentina Di Pasquale, Valeria Giubileo and Salvatore
Miranda

12:40- 13:00 Human gesture system in Human Robot Interaction for reliability analysis
(#202)

Sotirios Panagou, Fabio Fruggiero and Alfredo Lambiase

11:20-13:00
Room HS4 S3.2 - FORM

Abstract and Formal Knowledge Models
> Join the online room

Chair: Kaifeng Yang, University of Applied Sciences Upper Austria, Austria

11:20-11:40 Towards a formal model of computation for RMAS (#097)
Massimiliano Pirani, Andrea Bonci and Sauro Longhi

11:40-12:00 A concept preview: Distributed Decision Making and Goal Execution (#129)
FrantiSek Simetinger
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12:00- 12:20 Exploiting Knowledge Graph for Multi-faceted Conceptual Modelling using
GCN (#136)
Yuwei Wan, Zheyuan Chen, Fu Hu, Ying Liu, Michael Packianather and Rui Wang

12:20-12:40 Unintentional Compromising Electromagnetic Emanations from IT
Equipment: A Concept Map of Domain Knowledge (#164)
Maxwell Martin, Funlade Sunmola and David Lauder

12:40-13:00 Abstracting Process Mining Event Logs From Process-State Data To Monitor
Control-Flow Of Industrial Manufacturing Processes (#165)
Michael Mayr, Sabrina Luftensteiner and Georgios Chasparis

11:20-13:00
Room HS5 $4.2 - SYS

Enterprise Systems Interoperability and Connectivity
> Join the online room

Chair: Fabiana Tornese, University of Salento, Italy

11:20-11:40 An ERP Data Quality Assessment Framework for the Implementation of an
APS system using Bayesian Networks (#022)
Jan-Phillip Herrmann, Sven Tackenberg, Elio Padoano, J6érg Hartlief, Jens
Rautenstengel, Christine Léser and J6rg B6hme

11:40-12:00 Digital Transformation in Metrology: Building a Metrological Service
Ecosystem (#033)
Alexander Oppermann, Samuel Eickelberg, Thomas Bock, Matthias Bernien,
Oksana Baer and Clifford Brown

12:00-12:20 Cloud- and Edge-based ERP systems for Industrial Internet of Things and
Smart Factory (#055)
Vijay Prakash, Claudio Savaglio, Lalit Garg, Seema Bawa and Giandomenico
Spezzano

12:20-12:40 Design and Development of an Edge-Computing Platform Based on 5G
Technology for Improving Equipment Predictive Maintenance (#065)
Dimitris Mourtzis, John Angelopoulos and Nikos Panopoulos

12:40 - 13:00 Retrofitting of legacy machines in the context of Industrial Internet of Things
(oT) (#009)
Sri Sudha Vijay Keshav Kolla, Diogo Machado Lourengo, Atal Kumar and Peter
Plapper

11:20-13:00
Room HS6 $5.2 - PROJ ()

Roundtable: R&D Project Dissemination Activities
> Join the online room
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Chair: Antonio Padovano, University of Calabria, Italy

11:20 - 11:50

11:50 - 12:20

12:20 - 12:50

13:00 - 14:30

DiManD - Digital Manufacturing and Design (Funding Programme:
European Union’s Horizon 2020 research and innovation programme under
the Marie Sktodowska-Curie grant No. 814078)

Nguyen Ngoc Hien and Miriam Ugarte Querejeta, Mondragon Unibertsitatea,
Spain; Jose Antonio Mulet Alberola, STIIMA-CNR, Italy

DataVisBlock - Data Analysis and Visualization for Blockchain-Based
Supply Chain Management (Funding Programme: GFF Dissertations Grant)
Jamilya Nurgazina, St. Pélten University of Applied Sciences, Austria

InnoFIT - Novel Forecasting Tools (Funding Programme: FFG)
Jamilya Nurgazina and Thomas Felberbauer, St. Pélten University of
Applied Sciences, Austria

University Restaurant

Networking Lunch

14:30 - 16:15

Room Audimax

$1.3 - SEA4.0

Towards the Maritime Industry 4.0
> Join the online room

Chair: Katherine Smith, Old Dominion University, United States

14:35 - 14:55

14:55 - 15:15

15:15-15:35

15:35 - 15:55

15:55-16:15

Digitalization of High Speed Craft Design and Operation: Challenges and
Opportunities (#059)

Abbas Dashtimanesh, Mohammad Hossein Ghaemi, Youjiang Wang, Artur
Karczewski, Rasul Niazmand Bilandi and Spyros Hirdaris

The future developments of Hybrid and electrical propulsion for small
vessel, according to new possibilities offered by Industry 4.0 (#107)
Valerio Ruggiero

Development of a framework to support informed shipbuilding based on
supply chain disruptions (#123)
Katherine Smith, Rafael Diaz and Yuzhong Shen

Ship design assessment through virtual prototypes (#143)
Matteo Dodero, Serena Bertagna, Luca Braidotti, Alberto Marino and Vittorio Bucci

Identification of measures to contain the outbreaks on passenger ships
using pedestrian simulations (#179)

Luca Braidotti, Serena Bertagna, Matteo Dodero, Michele Piu, Alberto Marino and
Vittorio Bucci

37



https://teams.microsoft.com/l/meetup-join/19%3ari8RzIEztCHgvlpZp5I_yWXhzhp9hch20PEsR9FX2Ts1%40thread.tacv2/1636454674693?context=%7b%22Tid%22%3a%227519d0cd-2106-47d9-adcb-320023abff57%22%2c%22Oid%22%3a%229f6efedb-1e10-4496-942f-92bdb2ba849d%22%7d

14:30 - 16:15
Room HS3 $2.3 - HRC (Il)

Human Robot Collaboration & Human Machine Interaction ()
> Join the online room

Co-Chairs: Asa Fasth Berglund — Chalmers University of Technology, Sweden,; David Romero Diaz
— Tecnoldgico de Monterrey, Mexico,; Johan Stahre — Chalmers University of Technology, Sweden;
Thorsten Wuest, West Virginia University, United States

14:35 - 14:55 Analyzing the potential of a time-of-flight depth sensor for assembly
assistance (#070)
Daniel Niedermayr and Josef Wolfartsberger

14:55 - 15:15 From Remote-Controlled Excavators to Digitized Construction Sites (#133)
Johannes Schoenboeck, Werner Kurschl, Mirjam Augstein, Josef Altmann, Johannes
Fraundorfer, Lisa-Maria Freller, Lukas Steiner, Cornelius Zysk, Marian Massegg and
Stefan Gabauer

15:15- 15:35 Application of Realtime Robotics platform to execute unstructured
industrial tasks involving industrial robots, cobots, and human operators
(#157)

Ahmed Zaki, Marco Carnevale, Ahmed Fathy and Hermes Giberti

15:55 - 16:15 A Cognitive Digital Twins Framework for Human-Robot Collaboration (#211)
Yanjun Shi, Weiming Shen, Lihui Wang, Francesco Longo, Letizia Nicoletti and
Antonio Padovano

14:30 - 16:15
Room HS4 S3.3-BIO

Bio-inspired Manufacturing & Ethical Aspects
> Join the online room

Chair: Steven Umbrello, University of Turin, Italy

14:35 - 14:55 Generative adversarial networks with bio-inspired primary visual cortex for
Industry 4.0 (#044)
Vladyslav Branytskyi, Mariia Golovianko, Diana Malyk and Vagan Terziyan

14:55 - 15:15 An loT architecture based on the control of Bio Inspired manufacturing
system for the detection of anomalies with vibration sensors (#046)
Grover Aruquipa and Fabio Richard Diaz Palacios

15:15 - 15:35 A value sensitive design approach for designing Al-based worker assistance
systems in manufacturing (#052)
Susanne Vernim, Harald Bauer, Erwin Rauch, Marianne Thejls Ziegler and Steven
Umbrello
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15:35- 15:55 Process optimization in the hospital environment: a systematic review of
the literature and results’ analysis (#191)
Eleonora Bottani, Barbara Bigliardi and Beatrice Franchi

14:30 - 16:15
Room HS5 S4.3 - BSNS

Business Models and Change Management in the 4th Industrial Revolution
> Join the online room

Co-Chairs: Abdulrahman Nahhas, Otto von Guericke University Magdeburg, Germany; Andrey
Kharitonov, Otto von Guericke University Magdeburg, Germany; Matthias Pohl, Otto von Guericke
University Magdeburg, Germany; Klaus Turowski, Otto von Guericke University Magdeburg,
Germany

14:35 - 14:55 Potential of Cross-Operational Cooperation for Implementing Hybrid, Data-
Driven Business Models (#095)
Nicole Ottersbéck and Tim Jeske

14:55 - 15:15 A pilot study: An assessment of manufacturing SMEs using a new Industry
4.0 Maturity Model for Manufacturing Small- and Middlesized Enterprises
(IAMMSME) (#120)
Frantisek Simetinger and Josef Basl/

15:15 - 15:35 Facing digital transformation with resilience - operational measures to
strengthen the openness towards change (#144)
Anika Peschl and Nora Johanna Schiith

15:35 - 15:55 "Good" technologies and business for sustainable social growth — the
"PLAy" project (#206)
Gabriele Zangara, Ariosto Ponterio, Luigino Filice and Mariacarmela Passarelli

14:30 - 16:15
Room HS6 S$5.3-15.0

Special Session: The impact of Industry 5.0 on global manufacturing and industrial environment
> Join the online room

Chair: Michael Rada, President, IBCSD LAB s.r.o., Czech Republic
Talks and Speakers

> Secondary utilization of electric car batteries and telecommunication equipment
Svein Gaute Bleivik | CEO, TAREC-IN AS, Norway

> Waste prevention and recycling in Ghana and in Africa
David Ewuse Mensah | Co-Founder, Eco Amet Solutions, Ghana

> Online education as permanent part of education systems
Achim Schaller | CEO, MORALEDA Gmbh, Germany

> Post-pandemic industrial development on the US market
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Bill McClain | Founder, Strategic Partner Business Advisors, LLC, USA

16:15-16:45

Networking Coffee Break

16:45 - 18:20

Room Audimax

$1.4 - CUST

Mass Customization and Flexible Order Management
> Join the online room

Chair: Antonio Padovano, University of Calabria, Italy

16:40 - 17:00

17:00 - 17:20

17:20-17:40

17:40 - 18:00

18:00 - 18:20

16:45 - 18:20
Room HS3

Customer-Induced Planning Deviations within Order Management (#010)
Christian Fries and Thomas Bauernhansl

New Data Structures for a Flexible Order Management (#029)
Christian Fries, Eduardo Colangelo, Leonie Pollmann, Theresa-Franziska Hinrichsen
and Thomas Bauernhansl!

Benchmarking AutoML-Supported Lead Time Prediction (#050)
Janek Bender, Martin Trat and Jivka Ovtcharova

Evaluation of Variance-Covariance-Matrix Application for Identifying
Temporary Demand Shifts in a Forecast Evolution System (#089)

Fabian Brockmann and Klaus Altendorfer

Production flow of customized products in a digital factory (#139)
Krisztian Bakon, Tibor Holczinger and Szilard Jasko

$2.4 - TECH

Manufacturing Processes and Technologies
> Join the online room

Co-Chairs: Luigino Filice, University of Calabria, Italy; Giuseppina Ambrogio, University of Calabria,

Italy

16:40-17:00

17:00 - 17:20

Mathematical modelling of waveguide paths by electron-beam welding
(#011)

Sergei Kurashkin, Vadim Tynchenko, Yuriy Seregin, Alexander Murygin and
Alexander Lavrishchev

Industry 4.0 driven statistical analysis of investment casting process
demonstrates the value of digitalisation (#031)
Rose Clancy, Ken Bruton, Dominic O'Sullivan and Dermot Keogh
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17:20-17:40

17:40 - 18:00

18:00 - 18:20

16:45 - 18:20
Room HS4

Software for optimization of beam output during electron beam welding of

thin-walled structures (#094)
Vadim Tynchenko, Sergei Kurashkin, Alexander Murygin, Aleksey Bocharov and
Yuriy Seregin

Selective Laser Melting of AISI H10 (32CrMoV12-28) with substrate

preheating for crack prevention (#148)
Norbert Wild, Jochen Giedenbacher, Aziz Huskic, Jan Zenisek and Josef
Wolfartsberger

Identifying key interactions between process variables of different material
categories using mutual information-based network inference method

(#178)

Shailesh Tripathi, Herbert Jodlbauer, Christian Mittermayr and Frank Emmert-
Streib

S3.4 - SENS

Sensing, Process Monitoring & Control
> Join the online room

Chair: Eleonora Bottani, University of Parma, Italy

16:40 - 17:00

17:00 - 17:20

17:20-17:40

17:40 - 18:00

18:00 - 18:20

16:45 - 18:20
Room HS5

Interactive Sensor Dashboard for Smart Manufacturing (#008)
Pradipta Biswas, Lrd Murthy and Somnath Arjun

Smart extensions to regular cameras in the industrial environment (#032)
Samuel Brezani, Roman Hrasko and Peter Vojtas

Applications of smart technologies for automatic near miss detection in the

industrial safety (#149)
Valerio Elia, Maria Grazia Gnoni, Fabiana Tornese, Armando Guglielmi, Mauro
Pellicci, Diego de Merich and Giuseppe Campo

Generalized Input-Output Hidden-Markov-Models for Supervising Industrial
Processes (#161)

Georgios Chasparis, Sabrina Luftensteiner and Michael Mayr

The evolution of RFID technology in the logistics field: a review (#181)
Giorgia Casella, Eleonora Bottani and Barbara Bigliardi

S4.4 - LOG

Smart Logistics and Retail
> Join the online room
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Chair: Andreas Beham, University of Applied Sciences Upper Austria, Austria

16:40-17:00 Aircraft Maintenance 4.0 in an era of disruptions (#015)
Mariza Tsakalerou, Nurtay Beltenov and Dauren Nurmaganbetov

17:00-17:20 The Integration of Smart Systems in the Context of Industrial Logistics in
Manufacturing Enterprises (#082)
Manuel Woschank, Daniel Steinwiedder, Alexander Kaiblinger, Philipp Miklautsch,
Corina Pacher and Helmut Zsifkovits

17:20-17:40 On-demand forklift hailing system for Intralogistics 4.0 (#098)
Florian Wahl, Matthias Breslein and Benedikt Elser

17:40 - 18:00 Predictive Analytics for Demand Forecasting — A Comparison of SARIMA and
LSTM in Retail SCM (#112)
Taha Falatouri, Farzaneh Darbanian, Patrick Brandtner and Chibuzor Udokwu

18:00 - 18:20 Revolution of Retail Industry: From Perspective of Retail 1.0 to 4.0 (#184)
Loh Li Har, Umi Kartini Rashid, Lee Te Chuan, Choon Sen Seah and Loh Yin Xia

16:45 - 18:20
Room HS6 S5.4-ML

Machine Learning for Industrial Applications
> Join the online room

Chair: Bogdan Burlacu, University of Applied Sciences Upper Austria, Austria

16:40 - 17:00 Data-Driven Thermal Deviation Prediction in Turning Machine-Tool - A
Comparative Analysis of Machine Learning Algorithms (#021)
Nabil Ouerhani, Bernard Loehr, Aicha Rizzotti-Kadouri, Dylan Santo De Pinho,
Adrien Limat and Philippe Schindelholz

17:00-17:20 Text mining techniques for the management of predictive maintenance
(#087)
Alberto Postiglione, Giancarlo Nota and Rosario Carvello

17:20-17:40 An 14.0 data intensive platform suitable for the deployment of machine
learning models: a predictive maintenance service case study (#114)
Ricardo Dintén and Marta Zorrilla

17:40 - 18:00 Predicting A New Hotel Rating System by Analysing UGC Content from
Tripadvisor: Machine Learning Application to Analyse Service Robots
Influence (#121)
Jorge Calero-Sanz, Alicia Orea-Giner, Teresa Villacé-Molinero, Ana Mufioz-Mazdn
and Laura Fuentes-Moraleda

18:00 - 18:20 Application of artificial intelligence technology in the manufacturing
process and purchasing and supply management (#140)
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Mito Kehayov, Lukas Holder and Volker Koch

18:30 - 18:45

ISM 2021 Closing Ceremony
> Join the online room

18:45 - 19:45

Round up & Shuttle Bus Transfer Hagenberg > Linz
only for in-person participants
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ISM Proceedings Publication

The ISM 2021 Conference Proceedings will be published as a dedicated issue of
the Elsevier Procedia Computer Science (CiteScore 2019: 2.5). Launched in 2009,

Procedia Computer Science is an electronic product focusing entirely on
publishing high quality conference proceedings. Procedia Computer Science is
Open Access and indexed in Scopus, thus providing maximum exposure for your
work. For authors publishing in Procedia Computer Science, accepted
manuscript will be governed by CC BY-NC-ND license.

International Journal Special Issues

The IPC of ISM 2021 will screen presented papers based on their scientific quality
and expected impact with the purpose of recommending the authors to consider
significantly extended versions in one of the ISM 2021 International Journals’
Special Issues. Best papers will be invited by direct email. Special Issues include,
but are not limited to the ones reported here below. For further information,
feel free to contact the ISM 2021 Organizing Committee.

Sustainable Futures

Title: Toward logistics 4.0: a sustainable and resilient supply chain

Guest Editor: Prof. Giada La Scalia - University of Palermo, Italy; Prof. Sara
Perotti, Politecnico di Milano, Italy; Dr. Giulio Agnusdei, University of Salento,
Italy and NTNU - Norwegian University of Science and Technology, Norway

IET Collaborative Intelligent Manufacturing

IET CIM encourages and will welcome regular submission of the best papers
presented at ISM. IET CIM is indexed by Scopus, El, ISPEC, and DOJA and is a fully
Gold Open Access journal. Thanks to the IET’s partnership with ISM, the selected
papers will be fully waived for APC.

Contacts: Weiming Shen - Huazhong University of Science and Technology,
China; Antonio Padovano - University of Calabria, Italy
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ISM 2021 Awards

The ISM comes with three different awards that will be granted to the authors
of presented high-quality papers. The winners will be determined by the Award
Committee (different per each award) from a short list of finalists based on the
gathered reviews and on their own reading of the papers. The winner certificates
will be awarded during the Awards Ceremony.

The ISM 2021 Best Paper Award is assigned by the ISM 2021 Best Paper Award International
Committee and selected among the top quality papers presented at ISM based on originality,
scientific quality and impact on the manufacturing domain.

The Industrial Award is assigned by the ISM 2021 Industrial Partners Committee and selected
among the top quality papers presented at ISM that have the greatest impact on industrial
practice and provide relevant advances to manufacturing systems.

The ISSIP Best Paper Award “Best Service Innovation Paper” is assigned by ISSIP
(International Society of Service Innovation Professionals) to the best paper dealing with
promoting service innovation for our interconnected world and in particular in industrial
domain.

The Best Reviewer Award is assigned to the member of the IPC who provided outstanding
support during the review process of the papers submitted at the conference and whose
insightful and supportive feedback has helped authors substantially improve their papers

17-11-2021 | 18-11-2021

B2B/B2S Brokerage Event @ISM2021

In the wake of the success of past editions, the ISM 2021 Organizing Committee
is glad to invite you to register and join us for exciting days of networking, new
knowledge exchange and business opportunities at the B2B/B2S (Business to
Business/Business to Science) Brokerage Event @ISM2021, a unique setting
where the research/science side and the entrepreneurial/business side of

Industry 4.0 move close to each other. This co-located event gives enterprises,
start-ups, consultants, agencies but also scholars, research institutions, labs and
universities from the broad field of Industry 4.0 the possibility to get in contact
with investors, potential business partners or R&D project cooperation partners.

Visit https: i i ) .io/ for more information!




ISM 2021

Social Activities | i

Wednesday, 17-11-2021 — Starts at 19.30

Welcome Reception Event @Ars Electronica Center

On Wednesday, 17th November 2021 we invite you to the AEC — Ars Electronica
Center Linz where interactive stations, works of art, research projects, large-scale
projections and laboratories are presented. The Ars Electronica Center invites you to

exciting and inspiring excursions into the future fields of artificial intelligence and
neuroscience, robotics and autonomous mobility, as well as genetic engineering and
biotechnology. Experience something that cannot be found anywhere else in the
world: 16 x 9 meters of wall and another 16 x 9 meters of floor projection, laser
tracking and 3D animations make the Deep Space 8K something very special indeed.
Here, image worlds are projected in 8K resolution and raised to a completely new,

unprecedented level. After the Deep Space 8k Session you’ll enjoy a flying dinner at
the rooftop restaurant.

Address: Ars-Electronica-Strafde 1, 4040 Linz, Austria

Tall
N"
= =
: : -
} | | \ \
Wk 8 EL Al LA - p— =
1 : | ! \ ‘\ | ‘Ri‘\a i 1 5 1 L)
I | -
mi“\_‘“ o _‘,‘i e .4“, e L= ANy o mnn L
) i B rmE R Er TR i 1
=3 == SRS o i HE [ Z AT P e BN :
¥ LLLER L ¢ \ | W I ANSE ML 4 LS L L
i \ \ | SRR e Y TEE ) VE a0 A | L
- o T A A
1 I
. = \ \ f 3 e
i BOE DTN Mo i S e e A ‘a4l 1 " . h
BB E8c \ | \ J ' >
O BN e T LR —— ' w mmea g H:I-. »
i CllE—— | k { e T W e e IEJ ‘ 7
I e 1 S 4 4 |— -] =
Scieags bR ——— e | - e *alF fire = e
o — = B - ; kil RallR Larar A1 =T
\ i J e J =
a ]



ISM 2021

Gala Dinner

Thursday, 18-11-2021 | Starts at 19.30

Gala Dinner @Postlingberg Schlossl

For the Gala Dinner on Thursday, 18th November 2021 we take you to the
Postlingberg Schldssl on Linz’s house mountain where a stunning view is awaiting you.
Enjoy a marvellous evening with cultivated ambience, Austrian delicacies from the
castle kitchen and fine wines from the in-house wine. An evening you are sure to
remember. Dinner will start at 19.30 CET. At the end, the bus transfer will pick up the
participants at 22:30 from the dinner location and bring them to the hotels: Arcotel,
Wolfinger, Ibis, Courtyard.

Address: Am Postlingberg 14, Linz, Austria




ISM 2021

Maps and Directions

http://www.msc-les.org/ism2021/venue/#travel-info

ISM 2021 will be held in the modern University
of Applied Sciences Upper Austria, Hagenberg
Campus is part of Softwarepark Hagenberg, the
largest technology park for software in Central ® Adiiress

Europe. Located just 20km north of Ling, FH1, Softwarepark 11, 4232
Hagenberg is an idyllic town in the beautiful HagenbergimMuhlkres, At
Muhlviertel, in the heart of Upper Austria.

In the last decade, with its unique combination of IT-related education, research
and business in one place, Hagenberg has established itself as an internationally
recognised center for computing and software development. The outstanding mix
of the most modern technology combined with the picturesque setting of the
Hagenberg castle gives the town its unique flair.

Participants will be welcome in the nearby capital of Upper Austria, Linz. Immerse
yourself in the diversity of the Danube city and in the beautiful scenario of the
Upper Austria, explore the city, relax in nature, browse through shops and
Christmas markets.

The Linz airport offers direct connection to the transport hubs Frankfurt, Vienna
and Dusseldorf. The train journey time between Vienna Airport (VIE) and Linz is
around 1h 48m and covers a distance of around 203 km. The fastest train normally
takes 1h 41m. The Vienna Airport (VIE) to Linz train service departs directly from
Flughafen Wien and arrives in Linz Hbf. The OBB — Austrian Railway offer direct
connections from Vienna Airport to Linz Hauptbahnhof — Central Station. You can
buy tickets here: https://www.oebb.at/en/
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ISM 2021

Maps and Directions

Linz is characterised by short distances. Many locations near the Danube can be
reached on foot. However, sometimes greater distances cannot be avoided, which
is why we’'ve summarised some helpful contacts for you here:
https://www.linztourismus.at/en/business/meeting-destination-linz/transfer/.

Information about public Transport and Taxis in Linz is available here:
https://www.linztourismus.at/en/leisure/plan-a-trip/transfers/.

Getting to Hagenberg

Transfers with shuttles from the hotels mentioned on the website to the
conference venue in Hagenberg will be organised to bring participants to
Hagenberg in the morning and bring them back to Linz in the evening.

Do you want to get to Hagenberg on your own? Please visit the following websites
for more information about:

e Hagenberg is linked to the capital of Linz by bus. The 311 coach provides a
frequent service between Linz main train station und our campus. For
details and timetables please check the OOVV Verkehrsverbund website.
Read the timetable here, which includes the stations from Hagenberg to
Linz and back. There is a regular train service between the capital of Linz
and Pregarten, which is only 4 kilometres away from Hagenberg. The
journey takes about 45 minutes. The train schedule is available at
www.oebb.at.

e |n case you are planning to come by car on your own, there is both outdoor
and underground parking available to participants in and around the
software park. Car parks are indicated on the Hagenberg Campus map (see
access Basement Parking; unfortunately the capacities are limited). Here
you can also find full directions to Hagenberg Campus: https://www.fh-
ooe.at/en/hagenberg-campus/about-us/getting-to-hagenberg/.
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ISM 2022

Get on board the team now

Are you willing to join the Organization or Scientific Committee of the 2022
edition of the International Conference on Industry 4.0 and Smart
Manufacturing? Discover the benefits and opportunities now and submit your
application.

Useful Contacts
ISM Organization Office
ism2022@msc-les.org
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