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(RTATM 2021), and the 1% International Conference on Informatics Revolution for
Smarter Healthcare (IRSH 2021). The conferences, which were planned to take place
on 14-15 October 2021 in Prague, Czech Republic, were held online on the same
dates due to COVID restrictions. They attracted a large number of scientific papers.
Based on a thorough peer review process as well as on the evaluations of the Guest
Editors, about 20 % of the papers were selected for their significant contributions to
the field of data science via innovative approaches and applications. We present in
what follows a short abstract of each paper.

Paper 1: Using Machine Learning for Intrusion Detection Systems, by Quang-Vinh
Dang [1]

The author analyzes the machine learning models that have been proposed in the
recent years. He proposes new techniques to improve the performance of these
models. In order to demonstrate the performance of the proposed techniques,
he presents experimental results using real-world datasets. The results show an
improvement of predictive accuracy of selected machine learning models.

Paper 2: Review of Smart Contracts for Cloud-Based Manufacturing, by Ahmad
Hassan Afridi [2]

The paper conducts a scoping review of smart contracts for cloud manufactur-
ing. It studies the best practices to start manufacturing activities supported by
blockchain smart contracts. It explores some recent case-studies and concepts
related to data extraction from digital libraries and online repositories. The
paper answers four research questions:

1. What are some key architectural approaches is blockchain uses for manufac-
turing?

2. What kinds of smart contracts are available for cloud-based manufacturing?

What are some dApps available for cloud-based manufacturing?

4. What are some research issues/software development related to blockchain
application to cloud-based manufacturing?

©w

Paper 3: Topic Extraction in Social Networks, by Chaima Messaoudi, Zahia Gues-
soum and Lotfi BenRomdhane [3]

The authors address two main challenges; namely extracting data from Twitter
and extracting topics from user tweets. In contrast with approaches based on
data crawling and natural language processing techniques, they use K-means
clustering and Latent Dirichlet Allocation to extract the prevalent topics from
this dataset. The proposed solution is generic and can, thus, be reused by
scientists to annotate any text collection.

Paper 4: Semantic Segmentation of Text Using Deep Learning, by Tiziano Lattisi,
Davide Farina and Marco Ronchetti [4]

Given a text, can we segment it into semantically coherent sections in an au-
tomatic way? Can we detect the semantic boundaries, if we know how many
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they are? Can we determine how many semantically distinct sections are in
the text? To answer these questions, the authors use the Bidirectional Encoder
Representation from Transformer (BERT) to analyze the text. They evaluate
a function, called local incoherence, to show maxima at the points where a se-
mantic boundary is detected. The results suggest that the proposed approach
can be successfully applied.

Paper 5: Reducing the Effect of Imbalance in Text Classification Using SVD and
GloVe with Ensemble and Deep Learning, by Tajbia Hossain, Humaira Zahin
Mauni and Rageebir Rab [5]

The authors address the topic of text classification. They particularly focus
on the problem of text data imbalance. They propose several techniques and
unique approaches to tackle this obstacle. They prepare four datasets of varying
degrees of imbalance to conduct their experimentations. They prove that feature
extraction techniques singular value decomposition (SVD) and GloVe are key to
reducing the effect of imbalance in text classification, especially in ensemble and
deep learning. Based on the results obtained, they propose a modified ensemble
classifier that can classify imbalanced and balanced data alike.

Paper 6: Fault Diagnosis of Discrete-Event Systems from Abstract Observations,
by Gianfranco Lamperti, Marina Zanella and Xiangfu Zhao [6]

Active systems (ASs) are a special class of (asynchronous) discrete event sys-
tems (DESs). Diagnosis engines are being used to find out possible faults based
on the DES models as well as on a sequence of observations gathered during
operation. These engines need to know what is observable in the behavior of
the DES and what is not. The notion of observability, which serves this pur-
pose, still needs considerable investigations. The authors present in this paper
a generalized notion of observability, where an observation is abstract rather
than concrete, since it is associated with a DES behavioral scenario rather
than a single component transition. To support the online diagnosis engine,
they perform an offline knowledge compilation. They generate a set of data
structures, called watchers, which allow for the tracking of abstract observa-
tions.

Paper 7: Smart Water Management Using Intelligent Digital Twins, by Slim Zekri,
Nafaa Jabeur and Hana Gharrad [7]

Providing and distributing fresh water to large communities is a major global
concern. In addition to its scarcity as well as to its wastage, this vital resource
is being affected by challenging environmental conditions. New approaches are,
therefore, urgently needed for an optimized, fair, and efficient use of fresh water.
Within this context, the authors propose a new framework based on multi-
agent systems and the Digital Twins paradigm to enable intelligent and au-
tonomous data acquisition, data processing, asset control, service generation,
and service delivery. The multi-agent system is responsible of running data an-
alytics mechanisms in order to assess water consumption and generate relevant
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feedbacks to users using. It is also responsible of simulating asset operations
under specific working constraints for the purpose of failure and/or defect de-
tection.

Paper 8: Using Machine Learning Techniques to Support the Emergency Depart-
ment, by Roeland van Delft and Renata M. de Carvalho [§]

This research lays down foundations for a stronger presence of machine learn-
ing in the emergency department. Using machine learning to make predictions
on a patient’s situation can increase patient’s health and decrease the waiting
time. This paper explores to what extent it is possible to accurately predict
Emergency Room (ER) outcome. The predictions will be based on routinely
available ER data from a Dutch hospital. The data set used is representative
for any Dutch hospital. Prediction performance is compared between ML pre-
dictors. This research found that for more than half of the adult patients, the
algorithm can very accurately predict hospitalization, with similar results for
children and during the COVID-19. Moreover, several plans are introduced to
substantially improve the ER process, for example by quickly reviewing patients
selected by the algorithms.

Paper 9: Is Transfer Learning Helpful for Neural Combinatorial Optimization Ap-
plied to Vehicle Routing Problems? by Ali Yaddaden, Sébastien Harispe and
Michel Vasquez [9)]

Recently, combinatorial optimization problems have aroused a great deal of in-
terest in Machine Learning, and leading to interesting advances in Neural Com-
binatorial Optimization (NCO): The study of data-driven solvers for NP-Hard
problems based on neural networks. This paper studies the benefit of Transfer
Learning for NCO by evaluating how model training can be improved taking
advantage of knowledge learned while solving similar tasks. The authors focus,
in particular, on two famous routing problems: The Traveling Salesman Prob-
lem (TSP) and the Vehicle Routing Problem (VRP). They study the effect of
applying Transfer Learning from a model trained to solve TSP while training
a model learning to solve the Capacitated VRP (CVRP).

Paper 10: Practice-Centered Approach to Design Cooperative Healthcare Infor-
mation Systems: Data, Architectural and Organizational Challenges, by Rahma
Marref, Khuloud Abou Amsha and Myriam Lewkowicz [10]

The healthcare sector is a collaborative environment that requires a joint ac-
tion for delivering care. Health professionals who work in different organiza-
tions or settings must assimilate a massive amount of data generated during
the patient care journey. Electronic healthcare records offer a starting point
for supporting cooperation among healthcare professionals by saving and shar-
ing traces of the patient’s medical acts. The authors claim that these records
merely store and share data, which disregards how health professionals use this
data to understand the patients’ situations and make decisions. They argue
that focusing on the cooperative practices of managing patients gives design-
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ers new insights to design future healthcare information systems supporting the
cooperation.

Paper 11: Maturity Model for IoT Adoption in Hospitals, by Faruk Hasi¢, Bram
Beirens and Estefania Serral [1T]

Hospitals are facing a wide variety of challenges in terms of quality and ef-
ficiency of healthcare. IoT is a technology used by organisations to increase
efficiency and quality by recording measurements for historic analysis. Unfor-
tunately, the benefits provided by a successful IoT adoption are currently out
of reach for many hospitals, mainly due to the lack of appropriate maturity
models. The authors develop, in this paper, an IoT maturity model that is
tailored to the healthcare industry with an emphasis on Belgian hospitals. The
proposed model is benchmarked against the scientific literature and industry
expert opinions.

Paper 12: How to Overcome the Lack of Health Record Data and Privacy Obsta-

cles in Initial Phases of Medical Data Analysis Projects, by Yehya Mohamad,
Alexander Gabber, Sonja Heidenblut, Daniel Zenz, Anam Siddiqi and Henrike
Gappa [12]
The authors present related work on medical data formats and data generation
of medical health records. They present an approach to generate synthetic elec-
tronic health records (HER) that are readily available; suited to research; and
free of legal, privacy, security and intellectual property restrictions to be used
in home care research projects. They adapt and use Synthea™, an open-source
software framework that simulates the lifespans of synthetic patients to generate
synthetic EHRs. They also present the use-case of homecare from the capturing
of patients’ requirements, translating the requirements into a data model, feed-
ing the data model into Synthea™ framework, to using EHRs to build an initial
machine learning data model for homecare.

Paper 13: Brain Tumor Detection Using Selective Search and Pulse-Coupled Neu-

ral Network Feature Extraction, by Brad Niepceron, Filippo Grassia and Ahmed
Nait Sidi Moh [13]
The identification of tumorous tissues in the brain based on Magnetic Resonance
Images (MRI) analysis is a challenging and time consuming task that highly de-
pends on radiologists’ expertise. As prompt diagnosis of tumors can often be
inherent to the patient’s survival, it is crucial to decrease the amount of time
spent on the manual analysis of MRI while increasing the accuracy of the detec-
tion process. To tackle these issues, the authors use the Selective Search (SS)
algorithm coupled with a simplified Pulse-Coupled Neural Network (PCNN) for
visual feature extraction and detection validation.

Paper 14: Automating the Dataset Generation and Annotation for a Deep Learn-
ing Based Robot Trajectory Adjustment Application for Welding Processes in
the Automotive Industry, by Mohamed Slim Werda, Theodor Al Saify, Khalid
Kouiss and Jaafar Gaber [14]
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Industrial companies are more and more interested in the use of artificial intel-
ligence (AI) in the control and the monitoring of their processes. They try
to take advantage of the power of this technology in order to increase the
level of automation and to build smarter machines with new capabilities of
self-adaptation and self-control. Especially, the automotive industry, with their
high requirements in productivity and diversity management, are eager to adapt
AT concepts to their processes. However, the training of Deep Learning (DL)
models requires an important effort of data preparation, to provide a dataset
of all possible configurations. Considering the fact that automotive industry
deals with a huge number of references and that it needs to modify very of-
ten and very quickly their products, it is very difficult, if not impossible, to
gather a sufficient datasets for each produced reference and to have the time
to train the DL models in the plants with the traditional methods. This paper
presents an innovative methodology to prepare the dataset by creating virtual
images instead of collecting real ones and then automatically annotating them.
It demonstrates that this method will reduce significantly the efforts and the
time of the preparation of the dataset. It also presents how this method was
deployed for the quality control of welding operations in the automotive indus-
try.

Paper 15: Home Health Care Scheduling Problem Under Uncertainty: Robust Op-
timization Approaches, by Adnen El-Amraoui, Slim Harbi and Ahmed Nait Sidi
Moh [15]

The paper deals with home health care services (HHCS). It aims to formulate
a model that addresses the homecare scheduling problem while taking into ac-
count the behaviors of patients, travel time uncertainty, as well as the behaviors
of the medical team and the social actors.

Paper 16: Proposal of Critical Success Factors for eHealth Services Deployment,
by Luis E. Mendoza, Lornel Rivas and Cristhian Ganvini [T6]

The paper proposes a set of critical success factors (CSFs) for the implemen-
tation of eHealth. These factors allow for the identification of gaps and the
proposal of alternatives for the optimization of healthcare services. They also
facilitate the planning of eHealth projects and related activities. The paper in-
vestigates the requirements for an appropriate adoption of the CSFs based on
the application context and the expected services.

Paper 17: Boosted Performance, Quick Response, and Better QoS Using IoT Plus,
by Omar Mohammad, Zahra Yousef, Mirna Atieh and Kassem Ahmad [17]

The authors focus on some problems related to the IoT realm. They aim to
lower data transmission time, reduce routing processes, decrease internet us-
ages, increase response speed, deliver important and sensitive data first, im-
prove the quality of services, and enhance the overall performance of the net-
work. They present a new model in the application layer to classify IoT ap-
plications according to their valued data. They also propose an architecture
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for fog computing and use the cell operator as the main fog center to store
data.

Paper 18: Portability of Interfaces in Healthcare EAI Environments, by Severin
Linecker and Wolfram W68 [18]

Enterprise Application Integration (EAI) and HL7 (Health Level Seven) mes-
saging are well established technologies in healthcare environments. Due to the
age and longevity of HL7 standards (especially HL7 V2.x) and their widespread
use, many interfaces outlive the middleware on which they run and must be
ported to new systems. This often requires the entire code of the interface to
be rewritten, which is associated with great effort and costs. The paper shows
a generic EAI framework based on configuration and dependency injection for
implementing reusable interfaces upfront and the results when applied to a real
production EAI environment of an Austrian healthcare provider.

Paper 19: Agent-Based Approach for Connected Vehicles and Smart Road Signs
Collaboration, by Mayssa Hamdani, Nabil Sahli, Nafaa Jabeur and Nadhira
Khezami [19]

Road traffic is drastically increasing in big cities around the world. In order to
enable a flexible management of this traffic, Intelligent Transportation System
(ITS) solutions are relying on emergent ubiquitous, mobile, and communica-
tion technologies, particularly to intelligently deal with the limited capacities of
the existing road infrastructures. While intelligence is left to the autonomous
and connected vehicles as well as to the ITS, the road infrastructure has been
mostly playing a passive role (as a source of data). Road signage, in partic-
ular, are in best cases dynamic but do not play an active role in monitoring
traffic and incidents. The paper proposes to build Smart Road Signs (SRS)
that can collaborate with Connected Vehicles in order to monitor traffic and
warn drivers about any incident or danger. These SRSs are meant to oper-
ate autonomously in order to detect road traffic problems, share appropriate
information with vehicles in the vicinity, and display relevant messages based
on the ongoing contextual situation. To meet these goals, the authors rely on
multi-agent systems to design SRSs as proactive components in the ITS land-
scape.
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