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NOTE ON (SELF-)PLAGIARISM

Before commencing with the editorial and the contents of this issue, we have an
important announcement regarding (self-)plagiarism.

During a routine check of articles published in Computer Science and Information
Systems using plagiarism-detection software, two borderline cases of self-plagiarism
were detected. The articles in question amply used excerpts from other papers by the
same authors, to the point of obscuring the contributions of said articles.

Although the Editorial Board determined that the articles contain just enough
novelty not to warrant retraction, we emphasize that we will implement a much
stricter anti-plagiarism policy in the future. If a borderline case of self-plagiarism
“slips through” and is published, upon later detection we will at the very least publicly
label the article as such. Needless to say, as always, clear cases of plagiarism and self-
plagiarism will be retracted immediately upon detection.

In the end, we hope not to have to deal with such issues again, and implore all
prospective authors to carefully check the manuscripts intended for submission to our
journal.

Editor-in-Chief
Mirjana Ivanovi¢

Managing Editor
Milo$ Radovanovi¢






EDITORIAL

This issue, starting Volume 16 of the Computer Science and Information Systems
journal, consists of one invited and 13 regular articles. As always, we acknowledge
the hard work and enthusiasm of our authors and reviewers, who were invaluable to
producing the current issue.

The current issue begins with the invited paper “Cross-layer Design and
Optimization Techniques in Wireless Multimedia Sensor Networks for Smart Cities”
by Hasan Ali Khattak et al., which surveys the state-of-the-art in cross-layer
optimization approaches for the structural design of wireless sensor networks, in order
to solve issues such as energy conservation, variable channel capacity, and the
resource-constrained nature of such networks. Techniques are evaluated and
discussed through the prism of six criteria: energy efficiency, quality of service,
communication reliability, security, error correction, and network resource
management. Challenges and future directions are highlighted in detail, emphasizing
the use of multimedia data and applications on the internet of things.

In the first regular article, “SOCA-DSEM: a Well-Structured SOCA Development
Systems Engineering Methodology” Laura C. Rodriguez-Martinez et al., tackle the
theoretical and practical deficiencies of service-oriented computing application
(SOCA) development methodologies. The authors first argue for the use of agile
approaches (more specifically agility-rigor methodologies), and then propose a new
SOCA development systems engineering methodology (DSEM) giving its
description, theoretical foundations, illustration of use on a prototype running
example, and two pilot empirical evaluations on usability metrics.

“Building a flexible BPM Application in an SOA based Legacy Environment,” by
Mladen Mateja$ and KreSimir Fertalj proposes an integration model for building a
business process management application (BPMA) and connecting the BPMA with
legacy systems based on service-oriented architecture (SOA), with notable
characteristics being simple co-dependence of BPMA and existing systems, minimal
changes to legacy applications and maximal use of existing functionalities. Feasibility
of the approach is demonstrated on a real-life business use case scenario.

Marko Jankovi¢ et al., in “Reconstructing De-facto Software Development
Methods,” present an approach through which companies can document and
reconstruct the software development methods that they truly use. Contrary to
existing approaches, the proposed method does not place great burden on company
staff, but rather extracts information on development practice directly from software
repositories. The approach was developed through studying five companies, and
evaluated on a real software repository shared by an additional company,
demonstrating its effectiveness on various aspects of the development process.

“CrocodileAgent 2018: Robust Agent-based Mechanisms for Power Trading in
Competitive Environments,” authored by Demijan Grgic et al., addresses the problem
of power brokerage in sustainable energy systems enabled by smart grids. The
proposed agent-based approach fared very well (3rd overall) in the 2018 Power
Trading Agent Competition, thanks to its focus on the creation of smart time-of-use
tariffs to reduce peak-demand charges.



In their article entitled “Estimating Point-of-Interest Rating Based on Visitors
Geospatial Behaviour,” Matej Senozetnik et al. deal with the problem of sparse
ratings by extracting points-of-interest from various sources and proposing an
approach to estimating point-of-interest ratings based on geospatial data of their
visitors. Ratings are estimated using various machine-learning techniques (including
support vector machines, linear regression, random forests and decision trees), and the
approach is experimentally evaluated on the problem of motorhome users visiting
campsites in European countries.

“A Study of Sampling with Imbalanced Data Sets — Case of Credit Risk
Assessment” by Kristina Andri¢ et al. investigates the role of sample size and class
distribution in credit risk assessments, performing a large-scale experimental
evaluation of real-life data sets of different characteristics, using several classification
algorithms and performance measures. Results indicate performance measure,
classification algorithm and data set characteristics all play a role in determining the
optimal class distribution, offering insight on how to design the training sample and
select the classification algorithm to maximize prediction performance.

The article “Towards Understandable Personalized Recommendations: Hybrid
Explanations,” by Martin Svrcek et al. addresses the problem of trust in recommender
systems, i.e. recommendations, through proposing an approach for making
recommendations transparent and understandable to users. This is achieved with a
hybrid method of personalized explanation of recommendations, independent of
recommendation technique, which combines basic explanation styles to provide the
appropriate type of personalized explanation to each user. Experimental evaluation in
the news domain demonstrated not only improvements to users’ attitudes towards
recommendations, but also to recommendation precision.

George Lagogiannis et al. in their article “On the Randomness that Generates
Biased Samples: The Limited Randomness Approach,” tackle the problem of
generating exponentially biased samples from data streams by proposing an algorithm
using O(1) random bits per stream element, as opposed to existing algorithms and the
theoretical limit of O(n), where n is the sample size. This is achieved in a specific
setting where survival probabilities are assigned to the stream elements before they
start to arrive.

In “Retinal Blood Vessel Segmentation Based on Heuristic Image Analysis,” Maja
Braovi¢ et al. improve automatic analysis of retinal fundus images for disease
diagnosis by proposing an approach for retinal blood vessel segmentation that is
simpler than existing approaches (since it is based on a cascade of very simple image
processing methods). The method emphasizes specificity over sensitivity, and is
demonstrated to achieve high average accuracy on two publicly available data sets.

“Data Visualization Techniques in Medical Image Compression Evaluation — An
Empirical Study,” by Dinu Dragan et al. presents an empirical study of
multidimensional visualization techniques, considering tables (control), scatterplots,
parallel coordinates, and star plots in the problem of decision making in picture
archiving and communications system (PACS) design. In the experiments, using a
specially developed tool three sets of subjects were presented with visualizations,
recording their decisions in order to determine which visualization technique
produces the best decisions. Conclusions include visualizations producing better
results than tables, and 2D parallel coordinates being best on high-dimensional data.



Francisco Jurado and Pilar Rodriguez, in “An Experience on Automatically
Building Lexicons for Affective Computing in Multiple Target Languages,” tackle the
problem of lexicon building for affective computing on texts written in languages
other than English. The presented approach starts with initial seeds of English words
in that define the emotions of interest, and then expands these with related words in a
bootstrapping process, finally obtaining a lexicon by processing the context sentences
from parallel translated text where the terms have been used. Exploratory analysis
shows promising results, with similar affective fingerprints observed in different
translations of the same books.

In their article “Improving Sentiment Analysis for Twitter Data by Handling
Negation Rules,” Adela Ljaji¢ and Ulfeta Marovac explore how the explicit treatment
of negation by using grammatical rules that influence the change of polarity impacts
the effectiveness of sentiment analysis of tweets in the Serbian language.
Experimental evaluation showed statistically significant improvement of sentiment
analysis when negation was processed using the proposed rules with the lexicon-
based approach or machine learning methods.

Finally, “Rejecting the Death of Passwords: Advice for the Future,” by Leon
Bosnjak and Bostjan Brumen discusses the problems of using textual passwords for
authentication, as well as their alternatives. An interesting historical perspective is
given, showing that real user-generated passwords used today are no better than the
ones used four decades ago. The article gives recommendations how to improve
password security, arguments against replacements of textual passwords, and
discusses conditions that need to be met in order for passwords to finally be replaced.

Editor-in-Chief
Mirjana Ivanovié

Managing Editor
Milo$ Radovanovi¢
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Abstract. The future smart cities vision can be developed through leveraging the
potentials of Internet of Things (IoT) and wireless sensor network (WSN) technolo-
gies. WSN is a resource constrained network where network nodes are tiny devices
that are run on battery power. Diverse types of applications such as environmen-
tal and habitual monitoring, detection, and tracking, use WSNs. The invention of
new network protocols, the establishment of new models for communications, and
testing the available solutions in real world environment are some of the current
research issues in WSNs. Main challenges in such networks include energy conser-
vation in an efficient way, dealing with variable channel capacity, and the resource
constrained nature of such networks. The design of architecture for such networks
has a vital role in solving the issues to some extent, i.e., the cross layer design ap-
proach is an architectural technique that offers the interaction of different layers to-
gether to enhance the performance, minimize the energy consumption, enhance the
network life time, and provide Quality of Service (QoS) in real time communica-
tions. These are some of the current areas where cross-layer design approaches are
being used. This paper presents different types of cross-layer design techniques in
wireless multimedia sensor networks. Using such architectural techniques, different
state of the art cross-layer optimization approaches are discussed while giving the
reader an insight on prominent challenges and issues along with future directions.

Keywords: Optimization, Multimedia, Wireless Sensor Networks, Smart Cities, In-
ternet of Things.

1. Introduction

Wireless Sensor Networks (WSNs) include a large number of low-power devices nor-
mally known as sensor nodes. Sensor devices are resource-constraint nodes with respect
to computational power, storage capacity, energy, bandwidth, and communication range
[26]. Depending on the application scenario, sensor nodes are either precisely placed in
the area of interest (e.g., structure monitoring of a building) or randomly deployed in the

* Corresponding Author: Muhammad Khurram Khan (mkhurram @ksu.edu.sa)
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field (e.g., environmental monitoring). Furthermore, these nodes are responsible for the
sensing parameter of interest and/or detect an event from their environment and report it to
a base station that is often called sink node or gateway node. The sink is more resourceful
node compared to other nodes in the WSN.

Recent advancement in the sensor technology and micro-miniaturization has enabled
the emergence of a more specialized field of WSN that is known as Wireless Multime-
dia Sensor Network (WMSN), which has applications in various domains in futuristic
smart cities such as health-care monitoring [27]], home automation [[16]], transportation &
vehicular networks [[18I11]. In WMSN, sensor nodes are equipped with audio and video
capturing devices, such as microphones and inexpensive CMOS cameras. Sensor nodes
are also responsible for capturing and delivering multimedia content, such as (a) audio,
(b) video, and (c) still images to the gateway node [2]]. Some applications of the WMSN
are surveillance [10/16], traffic management [29/36], health-care services [2/19], environ-
mental monitoring [35], and industrial process management [41]], as shown in Fig. 1.

The rapid and persistent evolution in tools and technologies along with the explosive
growth in the market proliferation of IoT devices has made WSN a ubiquitous medium
towards the realization of smart cities [12,13]. WSNs have presented various applications
and have given space for developing several services to benefit smart city infrastructures.
There have been several issues and challenges which hinder the full scale deployment of
the future generation of IoT enabled smart cities [14].

In resource constraint IoT based network infrastructures, for example, WMSN, achiev-
ing (a) low frame loss, (b) reduced delay, and (c) better end-to-end video quality are a
challenging task. In order to ensure higher quality of service with constrained resources,
one has to think out of the box. Traditional smart city design approaches might not be
suitable and efficient for taking full benefit from the WMSN. One such approach is the
cross-layer design for cross layer optimization, being an optimal approach, which is used
not only to improve but also optimize the overall network performance. The cross layer
optimization has made it possible for the smart cities research community.

”Cross-layer design techniques with regards to the reference layered model is the de-
sign of protocols, architectures, or algorithms, that not only exploit but also offer a set
of inter-layer interaction which is a super set of the standard interfaces provided by the
overall reference layered architecture” [20]. According to [38], the cross-layer design is a
back-and-forth information flow that merges different layers and couples those layers that
have no common interface. In contrast to the layered reference model, there are explicit
interfaces among layers and some time the concept of shared database. In a layered struc-
ture, protocols communicate with adjacent layers via function calls, while a cross-layer
design violates such limitations of communications [6].

The focus of this paper is to explore cross-layer optimization techniques in the context
of WMSN for future smart cities. The rest of the paper is organized into the following
sections: Section 2 covers the basic concepts of cross-layer design techniques. State of the
art cross-layer design approaches in WMSNSs are discussed in Section 3, and Challenges
of cross-layer designs in WMSNSs are discussed in Section 4. At the end, we finalize the
paper with the concluding remarks and future directions presented in Section 5.
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