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This special issue is based on the best papers selected from the 1st International
Conference on Applied Data Science and Intelligence (ADSI 2021), the 1st Inter-
national Conference on Recent Theories and Applications in Transportation and
Mobility (RTATM 2021), and the 1st International Conference on Informatics Rev-
olution 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 scien-
tific 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
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contributions to the field of intelligent systems and intelligent solutions. We present
in what follows a short abstract of each paper.

Paper 1: Smart Cities Security Threat Landscape: A Review, by Raja Waseem
Anwar and Saqib Ali [1]

The paper presents the holistic view of the security landscape and highlights the
security threats, challenges, and risks to the smart city environment. It outlines
that the interconnectivity and the complex heterogeneity between physical and
cyber infrastructures require special security countermeasures. It discusses the
architecture of smart cities and investigates the various attacks at the Network,
Perception, and Application layers.

Paper 2: Secure and Efficient Blockchain Scheme for the Internet of Bikes, by
Bacem Mbarek and Tomáš Pitner [2]

Blockchain can be used as an access control mechanism to present a decen-
tralized solution to the distributed authentication problem in the Internet of
Bikes (IoB). Although several Blockchain access control mechanisms have been
proposed to address the security concerns in IoB, most of them are still vul-
nerable to some active attacks, especially the cloning attacks. Therefore, the
paper proposes a new Trust-Based Access Control Blockchain System (TBACS)
to address the cloning attack based on using a secure Trusted Digital Ticket
(DGT). Simulations with the Hyperledger Fabric show relevant results in terms
of communication overhead and the detection probability of cloning attacks.

Paper 3: Business Process Analysis and Simulation: An Industrial Application,
by Ilaria Angela Amantea, Emilio Sulis, Antonio Di Leva, Mattia Majolo, Paolo
Rege, Luca Patti and Alessandro Prinzis [3]

Analysis and automation of business processes are a relevant topic in Indus-
try 4.0. The paper describes a framework called BP-M* for the analysis, re-
structuring and implementation of business processes, starting with the creation
of a process model and ending with the implementation of the process itself on
a workflow management system. The BP-M* framework has been applied to
a real case-study, which is the production of fabrics that will be distributed
worldwide by an Italian woollen mill. This process was analyzed and auto-
mated, providing the company with useful information to simplify processes
and support human operators.

Paper 4: Early Warning Signals in Open Source Intelligence: Two Use Cases of
the 2019 Iraqi and 2020 Indian Farmers’ Protests, by Étienne Voutaz and Albert
Blarer [4]

The paper investigates how the waves of ongoing farmers’ protests could be
anticipated using early warning signals for the time series of daily occurrences
of these protests. To this end, it uses metric-based indicators, analyses trends
using Kendall rank correlation, and uses bootstrapping methods to implement
a statistical test exhibiting a regime shift (tipping points) in the dynamics of
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protests. The paper also highlights the importance of the standard deviation as
an indicator.

Paper 5: A Framework for Self-Inspection Buildings Based on Augmented Reality
Agents, by Fatma Outay, Nafaa Jabeur, Hedi Haddad and Zied Bouyahia [5]

Emergent technologies are being adopted at all the stages of smart building
lifecycles, particularly to improve the building performance (e.g. ventilation,
air conditioning, heating, lighting, and security) and reduce its related running
costs. Augmented Reality (AR) has arisen as a promising tool to achieve these
goals. However, in spite of the multiple solutions that have integrated AR within
smart buildings, several shortcomings are yet to be solved, including limited user
experience, lack of AR content, and limited effective collaborations between
construction stakeholders. To address some of these shortcomings, the paper
proposes a new framework for intelligent collaborative self-inspection buildings
based on the concept of awareness wheel as well as the multi-agent system
paradigm.

Paper 6: Multicriteria Decision Making Approach to Support Adoption of Con-
nected and Autonomous Vehicles, by Siham Farrag, Nabil Sahli, Ansar Yasar
and Davy Janssens [6]

The paper aims at formulating recommendations to support decision-makers in
choosing the most appropriate and sustainable strategy to implement Connected
and Autonomous Vehicles (CAV) technology. To do so, it identifies key barriers
based on the literature review and discussions with decision-makers. It develops
a long-term adoption of CAV technologies in alternative future scenarios. It con-
ducts a multi-criteria decision-making analysis to weigh the barriers and rank
different strategies of CAV implementation. It suggests some strategies, such
as establishing low-cost and short-term solutions, providing training to trans-
portation professionals, and investing in statewide radio communications/IoT
for emergency responses. The transportation system of the Sultanate of Oman
is used as a study case.

Paper 7: New Cyber Physical System Architecture for the Management of Driving
Behavior Within the Context of Connected Vehicles, by Khalid Ali Sulaiyam
Al Abri, Nafaa Jabeur, Ansar Yasar and Youssef El-Hansali [7]

The paper addresses the problem of managing driving behaviours within the
context of Connected Vehicles (CVs). In contrast with the existing related solu-
tions, it proposes a Cyber Physical System (CPS) architecture that ultimately
enables the continuous acquisition and processing of driving data and then the
assessment and classification of driving performance according to a well-defined
set of driving states. The transitions between these states are decided based on
current and previous driving records.

Paper 8: A Connected Mobility Scheme for Taxi Supply-Demand Balancing in
a Smart City Context, by Hedi Haddad, Zied Bouyahia, Leila Horchani, Nafaa
Jabeur and Hana Gharrad [8]
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The authors present the preliminary results of simulation-based experiments of
an integrated scheme that has been proposed to control taxi supply demand
imbalance in the context of a smart city with multiple taxi operators and using
Connected Mobility. They particularly explore the difference between central-
ized and decentralized implementations of the scheme as well as the difference
between collaborative and competitive attitudes of connected taxis.

Paper 9: Analyzing Terrific Traffic in Urban Areas: A Small Step Towards Bring-
ing Order into City Roads, by Sakhawat Hossain, Mosaddekul Islam and Ashikur
Rahman [9]

The purpose of the paper is to analyze bus or car travel time data and demon-
strate different insight and aspect of a society from its traffic pattern. Google
Distance Matrix API, Python programming language and machine learning
algorithms are applied to automatically extract, analyze, and visualize traf-
fic data and showcase analysis methodology to improve people’s travel experi-
ence in Dhaka City and the City of New York. In particular, the paper ap-
plies data analytics to develop an oracle that gives answers to different queries
about traffic, such as least congested period and/or least congested route within
a day/week/month etc.

Paper 10: Modular Design and Adaptive Control of Urban Signalized Intersections
Systems Using Synchronized Timed Petri Nets, by Hajar Lamghari Elidrissi,
Ahmed Nait Sidi Moh and Abdelouahed Tajer [10]

Traffic flow at urban intersections varies randomly during the day. It depends
on several dynamic factors and requires efficient regulation and flexible control
strategies, particularly for traffic light regulation. The paper proposes a strategy
that allows for the management of the green light time autonomously. The dy-
namic behavior of traffic signals at intersections can be seen as a discrete event
system. Through the paper, a modular Timed Synchronized Petri Net (TSPN)
model is developed and a real-time adaptive control strategy of urban signal-
ized intersections is proposed. The control is shared between two communicant
actors. The master-slaves approach is adopted in this control strategy. The
master (controller) decides the next phase to be served with green light and its
duration. The slaves (TSPN modules) control the traffic signals displays, phases
transitions, and model traffic flow fluctuations.

Paper 11: Towards a Network of Dynamic Message Signs for Congestion Alert-
ing, by Nabil Sahli, Wassim Trojet, Zhehan Zhang and Nesrine Ouled Abdal-
lah [11]

Traffic applications such as Google Traffic and Waze have been introduced to
let users know about existing congestions on real time. However, this cannot
help drivers who are not using these applications or not connected to Internet.
Besides, it also suggests that drivers can interact with their smart phones while
driving, which is illegal in most countries. The idea of this paper is to use dy-
namic road signs which can collect real-time data from traffic applications and
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alert drivers who are heading towards congestions. A proof-of-concept of the
dynamic road sign has been developed.

Paper 12: VR Scenarios to Treat Mental Health, by Leonel Deusdado, Elisabete
Freitas, Carlos Coelho and Mateo Morgado [12]

Schizophrenia is characterized by delusions, hallucinations, anhedonia and ap-
athy, and is a chronic mental illness, which still has no cure. It affects the
patient in major areas of life, such as work, interpersonal relationships, or self-
care. The usual treatment is carried out with the help of antipsychotic med-
ications, which mainly target the positive symptoms of the illness, but have
little effect on the negative symptoms of schizophrenia. Virtual reality (VR)
is increasingly used as a powerful auxiliary tool in rehabilitation. Within this
context, the paper proposes the design of virtual environments and computer
simulations, providing the patient with an experience close to the real world,
and allowing intensive repetition of essential tasks during the mental health
rehabilitation process, with real-time feedback in a controlled and safe environ-
ment.

Paper 13: SingTRACeX: Navigation System to Address Wandering Behavior for
Elders and Their Caregivers, by Wei Jie Teo, Seanglidet Yean, Bo Zhi Lim, Hong
Lye Oh and Bu Sung Lee [13]

The issue of an ever-increasing ageing population has been increasing the bur-
den on caregivers to care for the elderly population. Caring for elders, especially
those diagnosed with dementia, can be challenging. People living with dementia
(PWD) require extra care and attention from the caregivers due to the associ-
ated behaviours that come with dementia. Wandering is a frequent behaviour
exhibited by PWD, which can bring about negative outcomes on the PWD as
well as increasing the stress of the caregivers. Though many technological solu-
tions exist, they are not widely deployed. This paper introduces a technological
framework, bridging the localisation technologies to the needs of elders and care-
givers. The aim is to minimize or eliminate the negative outcomes of dementia
wandering and to reduce the burden and stress on the caregivers, thus improving
overall well-being.
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