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Program of the 10** European Symposium
on Computational Intelligence and Mathematics

October 7" - 10%", 2018, Riga, Latvia

SUNDAY 7th
9:00-10:00 | Open Registration Desk. Hotel Islande
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Seventh International Workshop on Mathematics and Soft Computing
14:00 | Round table

Tenth Gy6r Symposium on Computational Intelligence
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Location: Institute of Mathematics and Computer Science of University of Latvia

8:30 | Open Registration Desk
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Pickup-and-Delivery Traveling Salesman Problem
Boldizsar Tiiti-Szabd, Péter Foldesi and Laszlo T. Kéczy
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Chairperson: Jesus Medina

12:20-13:30 | Session S2. Chairperson: Laszloé T. Koczy

Roughness and Fuzziness
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Szilvia Nagy, Brigita Sziova, Levente Solecki, Balazs Sarkadi-Nagy and Laszld T. Koczy

Notes on the Rescaled Algorithm for Fuzzy Cognitive Maps
Istvan Harmati and Lasz16 T. Koczy
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Introducing Group-like Uninorms - Construction and Characterization
Sandor Jenei
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Marija Djukic and Andreja Tepavcevic
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Eulalia Szmidt, Janusz Kacprzyk and Pawet Bujnowski

Eztended fuzzy signature based model for qualification of residential buildings
Adam Bukovics, Gergs Fogarasi and Laszlo T. Koczy

19:00 | Welcome reception




TUESDAY 9tk

Location: Hotel Islande

9:00-9:50 | Keynote Speaker - Oscar Castillo

Title: Nature-Inspired Optimization of Type-2 Fuzzy Logic Controllers
Chairperson: Janusz Kacprzyk

9:50-11:00 | Session S4. Chairperson: Gabriella Pasi
Design of a fuzzy system for classification of blood pressure load
Juan Carlos Guzman, Patricia Melin and Germén Prado-Arechiga
Triggering Probabilistic Neural Networks with Flower Pollination Algorithm
Piotr Kowalski and Konrad Wadas
Research on Improvement of Information Platform for Local Tourism by Paragraph Vec-
tor
Takeshi Tsuchiya

11:00-11:20 | Coffee break

11:20-13:30 | Session S5. Chairperson: Jesiis Medina
Generating Preference Relation Matrices from Utility Vectors Using Lukasiewicz Transi-
tivity
Thomas A. Runkler
Optimization under fuzzy maz-t-norm relation constraints
Reinis Lama and Svetlana Asmuss
Modeling enterprise architecture and strategic management from fuzzy decision rules
Daniel Alfonso-Robaina, Annette Malleuve, Juan Carlos Diaz, Jesus Medina and Cle-
mente Rubio-Manzano
Describing Time Series using Fuzzy Piecewise Linear Segments
Juan Moreno-Garcia, Antonio Moreno-Garcia, Luis Jiménez-Linares and Luis Rodriguez-
Benitez
A combined fuzzy and statistical approach for the evaluation of management question-
naires
Laszlé T. Koczy, Ojaras Purvinis and Dalia Susniene

13:30-15:00 | Lunch

17:00-20:00 | Riga tour

20:00

Gala dinner




WEDNESDAY 10th

Location: Hotel Islande

10:00-11:00

Keynote Speaker - Alexander Sostak
Title: On many-level fuzzy rough approximation systems
Chairperson: Oscar Castillo

11:00-11:20

Coffee break

11:20-13:30

Session S6. Chairperson: Alexander Sostak

F-transforms for the definition of contextual fuzzy partitions
Nicolas Madrid

Fuzzy metric approach to aggregation of risk levels
Svetlana Asmuss and Pavels Orlovs

On the measure of many-level fuzzy rough approximation for L-fuzzy sets
Alexander Sostak, Ingrida Uljane and Aleksandrs Elkins

Bireducts and FCA
Maria José Benitez-Caballero, Jestis Medina and Eloisa Ramirez-Poussa

13:40-15:00

Closing Session. Hotel Islande

Computational Intelligence and Mathematics to Digital Forensic

COST ACTION DigForASP — CA17124

WEDNESDAY 10"

16:00-18:00

Round table

Introduction to DigForASP
Jests Medina

Round table with the participation of:

Manuel Ojeda-Aciego

Andreja Tepavcevic

Laszlo Koczy

Szilvia Nagy

Social Events

SUNDAY T7tb

10:00-18:00

Visit to Bauska Castle and Rundale Palace

TUESDAY 9tk

17:00-20:00

Riga tour

20:00

Gala dinner










1 ESCIM 2018

Keynote speech:

Decisions in human centric systems: a crucial role
of bipolarity in judgments and intentions

Janusz Kacprzyk
! Systems Research Institute, Polish Academy of Sciences,

Warsaw, Poland
2 Warsaw School of Information Technology, Warsaw, Poland

Abstract: We are concerned general problems of decision making in human
centric systems, i.e. those in which a human being, an individual or a group of
individuals, is a crucial element in the sense that the human judgments, affects,
intentions, preferences, cognitive biases, etc. should be taken into account. This is
clearly in line with some crucial modern challenges for science, notably IT /ICT,
which — at a general level — boil down to making computers to be “cognitive
partners” for the humans, and — on a more operational level — to find tools and
techniques to develop and implement the human/society-in-the-loop paradigm
which is considered promising.

Since decision making is the key problem as it is omnipresent in virtually all
human activities, even if mimicked by/in inanimate systems, we show our anal-
yses in this context. We start with a bried account of difficulties in traditional,
formal approaches to decision making based on a strict rationality. We indicate
inherent difficulties relate to a crucial role related to inherent characteristics of
all human centric problems, i.e. a need to take into account affects, judgments,
attitudes, evaluations and intentions of the human being, which are usually im-
precise (fuzzy), changeable, subjective, and — which is the main concern here
— involve pro and con arguments, i.e. are bipolar. The concept of bipolarity in
this context is explained and some logical, optimization, etc. approaches to its
formalization and handling are elaborated. A special emphasis is given to models
should involve multiple agents (decision makers) who should act collectively, for
instance, cooperate or collaborate, but may exhibit different general attitudes,
notably ranging from greed to fairness. We show some possible solutions, in par-
ticular using non-orthodox multicriteria decision making. We also mention some
relations to Wang’s cognitive informatics.
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Hierarchical fuzzy decision support methodology
for dangerous goods packaging design

Kata Voroskésil, Gergs Fogarasi!, Péter Borécz! and Laszlo
T. Kéczy!
! Széhenyi Istvan University, Egyetem 1., 9028 Gydr, Hungary

e-mail: voroskoi.kata@sze.hu

Abstract: In the field of logistics packaging (industrial-, or even customer pack-
aging), companies have to take decisions on determining the optimal packaging
solutions and expenses. The decisions often involve a choice between one-way
(disposable) and reusable (returnable) packaging solutions. Even nowadays, in
most cases the decisions are made based on traditions and mainly consider the
material and investment costs, but many other aspects are important as well.
Traditional (two-valued) logic is not suitable for modeling this problem, so the
application of a fuzzy signature approach was considered. In a previous paper a
fuzzy signature modeling the packaging decision was suggested, based on logis-
tics expert opinions, in order to support the decision making process of choosing
the right packaging system. The aim of this study is to improve the model and
apply it for dangerous goods packaging.

Keywords: fuzzy signature, one-way packaging, returnable packaging, danger-
ous goods.

Acknowledgement: The authors would like to thank to EFOP-3.6.1-16-2016-
00017 1 ‘Internationalisation, initiatives to establish a new source of researchers
and graduates, and development of knowledge and technological transfer as in-
struments of intelligent specialisations at Széchenyi Istvan University’ for the
support of the research.

This work was supported by the National Research, Development and Innova-
tion Office (NKFIH), Hungary; grant number K124055.

The research presented in this paper was funded by the Higher Education Insti-
tutional Excellence Program.
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Towards Automatic Web Identification of
Solutions in Patient Innovation

Joao N. Almeida'2, Salomé Azevedo® and Joao P. Carvalho'»?

! INESC-ID, Lisboa, Portugal

% Instituto Superior Técnico, Universidade de Lisboa, Portugal

3 UCP - Catolica-Lisbon School of Business and Economics, Portugal

e-mail: joaonunoalmeida@tecnico.ulisboa.pt, salome.azevedo@ucp.pt,
joao.carvalho@inesc-id.pt

Abstract: Patient Innovation is an online open platform, with a community of
over 60.000 users and more than 800 innovative solutions developed by patients
and informal caregivers from all over the world. These solutions and/or creators
were found by manually searching the Web in four different languages, through
a combination of appropriate keywords and using experts to curate the results.
In this paper we present a classifier architecture composed by a Word2Vec based
SVM and a Fuzzy Fingerprint relevance classifier that is able to obtain a F1-score
of 0.98 in the process of automatically identifying Patient Innovation solutions
from texts obtained from the web.

Keywords: Patient Innovation, Text classification, SVM, Word2Vec, Fuzzy Fin-
gerprints.

Acknowledgement: Work supported by national funds through Fundagao para
a Ciéncia e a Tecnologia (FCT) under reference UID/CEC/50021/2013, grant
SFRH/BSAB/136312/2018 and project LISBOA-01-0145-FEDER-031474.
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CrunchBase. FUZZ-IEEE, 2015 IEEE International Conference on Fuzzy Systems,
Istanbul, Turkey

2. Carvalho, J.P., and Rosa, H., and Brogueira, G., and Batista, F. (2017). MISNIS:
An intelligent platform for twitter topic mining. Expert Systems with Applications
89, 374-388

3. Castells, M. (2004). Manuel Castells’s Network Society. Retrieved April 20, 2017
from http://www.geof.net /research /2005 /castells-network-society
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5. Franke, N., & Shah, S. (2003). How communities support innovative activities:
an exploration of assistance and sharing among end-users. Research policy, 32(1),
157-178.

6. Google. (2013). Tool for computing continuous distributed representations of
words. URL https: //code.google.com/archive/p/word2vec/.

7. Homem, N., and Carvalho J.P. (2011). Authorship Identification and Author Fuzzy
Fingerprints", Proc. of the NAFIPS2011 - 30th Annual Conference of the North
American Fuzzy Information Processing Society, IEEE Xplorer
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The Discrete Bacterial Memetic Evolutionary
Algorithm for solving the one-commodity
Pickup-and-Delivery Traveling Salesman Problem

Boldizsar Tiiti-Szabo!, Péter Fo6ldesi? and Laszlé T. Koczy?®

! Széchenyi Istvan University, Department of Information Technology, Gy6r, Hungary
e-mail: tszboldi@gmail.com, tuu.szabo.boldizsar@sze.hu

% Széchenyi Istvan University, Department of Logistics, Gydr, Hungary

e-mail: foldesi@sze.hu

3 Budapest University of Technology and Economics,Department of Telecommunica-
tions and Media Informatics, Budapest, Hungary

Abstract: In this paper we propose a population based memetic algorithm,
the Discrete Bacterial Memetic Evolutionary Algorithm for solving the one-
commodity Pickup-and-Delivery Traveling Salesman Problem. The algorithm
was tested on benchmark instances up to 100 nodes, and the results were com-
pared with the state-of-the art methods in the literature. For all instances the
DBMEA found optimal or close-optimal solutions.

Keywords: combinatorial optimization, Pickup and delivery, Metaheuristic.

Acknowledgement: The research presented in this paper was funded by the
Higher Education Institutional Excellence Program.

This research was supported by the National Research, Development and Inno-
vation Office (NKFIH) K124055.

Supported by the UNKP-17-3 New National Excellence Program of the Ministry
of Human Capacities.
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Keynote speech:

Aggregation guided by fuzzy quantifiers in IR and
in Social Media Analytics

Gabriella Pasi

Department of Informatics, Systems and Communication (DISCo),
Universita degli Studi di Milano-Bicocca, Milan, Italy

Abstract: Various processes related to the task of Information Retrieval (IR)
can be interpreted as Multi Criteria Decision Making activities. The same ap-
plies to some tasks related to the analysis of user generated content in Social
Media (like for example the assessement of credibility of online reviews). What is
particularly interesting by this interpretation is that depending on the selected
aggregation strategy different behaviors can be modelled for the considered pro-
cess, which can be intuitively captured by guiding the aggregation by fuzzy
quantifiers. In this lecture the impact of quantifier guided aggregation (and of
aggregation in general) will be shown in both contexts of IR and of the assess-
ment of credibility of user generated content. It will be also shown that quantifier
guided aggregation offers an interesting alternative to the application of machine
learning techniques (in particular classifiers).
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Roughness and Fuzziness

Zoltan Erné Csajbdk and Jézsef Kodmon
Department of Health Informatics, Faculty of Health, University of Debrecen

Sostoéi ut 2-4, H-4406 Nyiregyhaza, Hungary
e-mail: {csajbok.zoltan,kodmon.jozsef}@Qfoh.unideb.hu

Abstract: Between roughness and fuzziness, the rough membership function
may establish a connection. Rough membership functions can be viewed as a
special type of fuzzy membership functions. This paper addresses taking into
account possible coincidences between rough membership and fuzzy member-
ship functions regarding not only classical cases but their different extensions as
well. Roughness is treated in a general set approximation framework.

Acknowledgement: The authors would like to thank the anonymous referees
for their useful comments and suggestions.
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Applying fuzzy Hough transform for identifying
honed microgeometrical surfaces
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Abstract: In the measurement of microgeometrical surfaces it is useful if the
same location can be found on a surface for two or more different and indepen-
dent measurements, as in this case not only statistical parameters of the mea-
surements can be compared, but direct differences can be calculated. Honing is
a typical surface processing method resulting in pattern consisting of straight
valleys crossing at various angles. Honing pattern is of great help to find a special
location. The main goal of this article is to find a method that is able to give
some characteristic points that can be used for fitting two measured surfaces
together.

Hough transform is used in finding straight lines in an image or map, thus it
could be used for detemining crossing points of the honed surface. However,
classical Hough transform either finds way too many disturbing lines in the case
of a typical honed surface or almost none, depending on the parameter selection.
To solve this rapid changing in the number of the resulting lines, we introduced
fuzzy Hough transform. If a fuzzified version of the weights of the individual
points in the Hough transform is used, the inverse of the transform becomes
clearer, resulting in a pattern more suitable for finding the same location on two
measured versions of a surface.

Keywords: Fuzzy sets, Hough transform, Microgeometrical surface analysis,
Pattern analysis

Acknowledgement: The research presented in this paper was funded by the
Higher Education Institutional Excellence Program. The authors would like to
thank the financial support of projects EFOP-3.6.1-16-2016-00017 Internation-
alisation, initiatives to establish a new source of researchers and graduates, and
development of knowledge and technological transfer as instruments of intelligent
specialisations at Széchenyi Istvan University, and the UNKP-18 New National
Excellence Programme of the Ministry of Human Capacities of Hungary.

References

1. E. Dietrich. Statistische Verfahren zur Qualifikation von Mefmitteln. Maschinen
und Prozessen, Hanser Miinchen, Wien 1998.



13

ESCIM 2018

10.

11.

12.

13.

J.L. do Vale, C.H. da Silva, and G. Pintatide. Effect of graphite on folded metal
occurrence in honed surfaces of grey and compacted cast irons. Surface Topography:
Metrology and Properties, 5:035001, 2017.

M.R. Dreyer and L. Solecki. Verschleiffuntersuchungen an Zylinderlaufbahnen von
Verbrennungsmotoren. In Tagungsband von 3. Symposium Produktionstechnik in-
novativ und interdisziplinar, 6-7. April Zwickau, pages 69-71, 6-7th April 2011.
N.A. Feidenhans’l, P.-E. Hansen, L. Pilny, M.H. Madsen, G. Bissacco, J.C. Pe-
tersen, and R. Taboryski. Comparison of optical methods for surface roughness
characterization. Measurement Science and Technology, 26:085208 1-10, 2015.

L. Gara, Q. Zou, B.P. Sangeorzan, G.C. Barber, H.E. McCormick, and M.H.
Mekari. Wear measurements of the cylinder liner of a single cylinder diesel en-
gine using a replication method. Wear, 268:558-564, 2010.

J.H. Han, L.T. Kéczy, and T. Poston. Fuzzy Hough transform. Pattern Recognition
Letters, 15:649-658, 1994.

F.R. Helmert. Die mathematischen und physikalischen Theorien der hoheren
Geoddsie. B. G. Teubner, Leipzig, 1880.

Y. Hu, X.H. Meng, and Y.B. Xie. A computationally efficient mass-conservation-
based, two-scale approach to modelling cylinder liner topography changes during
running-in. Wear, 386-387:139-156, 2017.

P. Lehmann, S. Tereschenko, and W.Ch. Xie. Fundamental aspects of resolution
and precision in vertical scanning white-light interferometry. Surface Topography:
Metrology and Properties, 4:024004 1—-10, 2016.

Sz. Nagy and L. Solecki. Wavelet analysis and structural entropy based intelli-
gent classification method for combustion engine cylinder surfaces. In Proceedings
of the 8th European Symposium on Computational Intelligence and Mathematics,
ESCIM, Sofia, pages 115-120, 5-8th October 2016.

L. Solecki and E. Halbritter. Macro and microgeometrical comparison of the sur-
faces of forming dies. In Proceedings of the 13th International Conference on Tools,
pages 245-250, 27th March 2012.

M. Yousfi, S. Mezghani, I. Demirci, and M. El Mansori. Study on the relevance of
some of the description methods for plateau-honed surfaces. Surface Topography:
Metrology and Properties, 2:014006, 2014.

L.A. Zadeh. Fuzzy sets. Information and Control, 8:338-353, 1965.



ESCIM 2018 14

Notes on the Rescaled Algorithm for Fuzzy
Cognitive Maps

Istvan A. Harmati' and Laszlé T. Koczy??

! Department of Mathematics and Computational Sciences, Széchenyi Istvan Univer-
sity, Gy6r 9026, Egyetem tér 1, Hungary

e-mail: harmati@sze.hu

2 Department of Information Technology, Széchenyi Istvan University, Gy6r 9026,
Egyetem tér 1, Hungary

e-mail: koczy@sze.hu

3 Department of Telecommunication and Media Informatics, Budapest University of
Technology and Economics, Budapest 1117, Magyar tudésok kéritja 2, Hungary

Abstract: Fuzzy Cognitive Maps are network-like decision support tools, where
the final conclusion is determined by an iteration process. Although the final
conclusion relies on the assumption that the iteration reaches a fixed point, it
is not straightforward that the iteration will converge to anywhere, since it can
produce limit cycles or chaotic behaviour also. In this paper, we briefly analyse
the behaviour of the so-called rescaled algorithm for fuzzy cognitive maps with
respect to the existence and uniqueness of fixed points.

Keywords: fuzzy cognitive map, rescaled algorithm, fixed point, stability.
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Abstract: Uninorms play a prominent role both in the theory and applications
of Aggregations and of Mathematical Fuzzy Logic. In this paper the class of
group-like uninorms is introduced as the subclass of group-like FL.-algebras,
where the underlying universe is order-isomorphic to the open real unit interval.
First, two variants of a construction method — called partial-lexicographic prod-
uct — will be recalled; it constructs a large subclass of group-like FL.-algebras.
Then three specific ways of applying the partial-lexicographic product construc-
tion will be introduced. The first one constructs starting from R and modifying
it in some way by Z’s, what we call the basic group-like uninorms, whereas with
the last two ones one may extend group-like uninorms by using Z and basic uni-
norms to obtain further group-like uninorms. All group-like uninorms obtained
this way have finitely many idempotents. On the other hand, we assert that the
only way to construct group-like uninorms which have finitely many idempotents
is to apply the last two extension methods consecutively, starting from a basic
group-like uninorm. In this way a complete characterization for group-like uni-
norms which possess finitely many idempotents is given. The paper is illustrated
with several 3D plots of group-like uninorms.
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Abstract: Adjoint triples are a general structure composed of operators satis-
fying weak properties, which are usefully used in important frameworks such as
fuzzy logic programming, formal concept analysis and fuzzy relation equations.
In this work, we will analyze how the exchange principle law should be defined
on adjoint triples and what conditions the conjunctor of an adjoint triple should
fulfill in order to guarantee that its corresponding residuated implications satisfy
such property.
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Abstract: It is known that in every finite poset each element can be presented as
a join of completely join-irreducible elements. This representation is used here to
justify a new notion of poset-valued reciprocal (preference) relations and also the
intuitionistic version of this definition. Join-irreducible elements would represent
pieces of information representing grade of preference in this framework. It is
demonstrated that no restriction on type of a poset is needed for developing the
intuitionistic approach, except that the poset should be bounded with the top
element T and the bottom element B (T representing the total preference). Some
properties are proved and connections with previous definitions are shown. It is
demonstrated that the new definition is in a sense more general (and in some
aspects more convenient) than previous ones.
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Abstract: In a previous work, we showed that the category ChuCorsy of Chu
correspondences between Hilbert contexts is equivalent to the category of Propo-
sitional Systems (the algebraic counterpart of the set of closed subspaces of a
Hilbert space); in this paper, we extend the previous relation to the Big Toy
Models introduced as a tool to represent quantum systems in terms of Chu
spaces.
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Attribute selection via Hellwig’s algorithm for

Atanassov’s Intuitionistic Fuzzy Sets

Eulalia Szmidt!2?, Janusz Kacprzyk'? and Pawel Bujnowski’
!Systems Research Institute, Polish Academy of Sciences, ul. Newelska 6, 01-447 War-
saw, Poland

2Warsaw School of Information Technology, ul. Newelska 6, 01-447 Warsaw, Poland
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Abstract: This paper is a continuation of our previous considerations on at-
tribute selection by Hellwig’s method while a data set is expressed via an Atanassov’s
intuitionistic fuzzy set (A-IFS). The main goal is the dimension reduction for
sets of data represented as the A-IFSs. We provide an illustrative example using
real SPECT Heart data and analyze in detail the results obtained by Hellwig’s
algorithm comparing them with other results from literature. Some advances
and disadvantages of Hellwig’s method are presented.

Keywords: Feature selection, Hellwig’s method, Atanassov’s intuitionistic fuzzy
sets.
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Extended fuzzy signature based model for
qualification of residential buildings

A. Bukovics?!, G. Fogarasi? and L.T. Kéczy®

! Department of Structural and Geotechnical Engineering, Széchenyi Istvan University,
Gyér, Hungary

e-mail: bukovics@sze.hu

% Department of Informatics, Széchenyi Istvan University, Gy6r, Hungary

e-mail: g3rg22@Qgmail.com

3 Department of Automation, Széchenyi Istvan University, Gyér, Hungary

e-mail: koczy@sze.hu

3 Department of Telecommunications and Media Informatics, Budapest University of
Technology and Economics, Budapest, Hungary

e-mail: koczy@tmit.bme.hu

Abstract: Residential buildings can be qualified and ranked based on many
viewpoints. For the intervening decision-supporting survey of old residential
buildings in the course of our former researches we have created a fuzzy sig-
nature based model which defines status evaluation and ranking of buildings on
the basis of the condition of load-bearing structures and other building struc-
tures. We have extended and changed this model in a way so that it should
take into account other viewpoints, too, which, in addition to the load bearing
viewpoints strongly influence the manner of intervening. Since in addition to
the importance of the given structure the relevance of the building structures of
residential buildings are determined also by their quantities and other features,
in our case it was necessary to determine relative and absolute relevance weights.
We use a structure of fuzzy signature with variable aggregations, where the def-
inition of aggregations is made by parameters, and the value of parameters are
changing depending on the specific application, which follow the changes of rel-
evance of given subtrees. The developed method is examined on the basis of a
database for which we were used status evaluating expert reports relating to real
stock of residential buildings.

Keywords: fuzzy signatures, parametric aggregation, residential building, de-
cision support.
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Keynote speech:

Nature-Inspired Optimization of Type-2 Fuzzy
Logic Controllers

Oscar Castillo

Tijuana Institute of Technology, Tijuana, Mexico

Abstract: The design of Type-2 fuzzy logic systems is a complex task and in
general achieving an optimal configuration of structure and parameters is time
consuming and rarely found in practice. For this reason the use of nature-inspired
meta-heuristics offer a good hybrid solution to find near optimal designs of type-2
fuzzy logic systems in real world applications. In particular, type-2 fuzzy control
offers a real challenge because the problems in this area require very efficient
and accurate solutions; in particular this is the case for robotic applications.
In this talk we present a general scheme for optimizing type-2 fuzzy controllers
with nature-inspired optimization techniques, like ant colony optimization, the
chemical reaction algorithm, bee colony optimization and others.
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Design of a fuzzy system for classification of blood
pressure load

Juan Carlos Guzman!, Patricia Melin' and German Prado-
Arechiga?
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Abstract: Nowadays, blood pressure is the most common way to diagnose hy-
pertension, however it is important to observe all the data provided by a 24-
hour device, which is why it is important to analyze the blood pressure load,
which indicates the daytime blood pressure load (% of diurnal readings > 135/85
mmHg) and the nocturnal blood pressure load (% of nocturnal readings > 120/70
mmHg). Different studies have shown the correlation between the blood pres-
sure load and some cardiovascular problems. In this work we analyze the day
and night load of 30 patients, which were classified with 100% accuracy by the
fuzzy classifier and indicated a high index of people with a pressure load and this
indicates that a cardiovascular event could occur at any time for these patients.

Keywords: Fuzzy system, Hypertension, Diagnosis, load blood pressure.
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Triggering Probabilistic Neural Networks with
Flower Pollination Algorithm
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Abstract: The Flower Pollination Algorithm (FPA) is a modern heuristic tech-
nique that is applicable for the purposes of deriving best solution within several
optimization tasks. This paper is a example of utilizing this metaheuristic proce-
dure for the Probabilistic Neural Network (PNN) learning process. In this paper,
for the purpose of classification, this sort of Neural Network is applied to data
sets drawn from the UCI Machine Learning Repository. Moreover, we concen-
trate upon investigating the inertial parameters of FPA, as well as the overfitting
aspect.

Keywords: Probabilistic Neural Network, Learning Process, Flower Pollination
Algorithm, Optimization, Metaheuristic.
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Research on Improvement of Information
Platform for Local Tourism by Paragraph Vector
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Abstract: In this paper, we discuss and propose the analysis and search method
of various information on tourism in the Suwa area of Nagano Prefecture on the
Internet. These pieces of information include not only long sentences such as web
pages and blogs, but also a lot of content of SNS composed of short sentences
of about several words. Therefore, by the conventional search method, based
on the occurrence probability of words in sentences, sufficient accuracy cannot
be expected for the search of SNS information composed of several words. In
this research, we examined a method using Paragraph Vector for expressing
relationships of words included in sentences. By doing this, we aim to acquire
the same level of search performance even for SNS content composed of several
words.

Keywords: tourism information, SNS, Paragraph Vector.
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Generating Preference Relation Matrices from
Utility Vectors Using Lukasiewicz Transitivity

Thomas A. Runkler
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Abstract: Decision support or recommender systems often require to transform
utility values to preference values. U2PA is an additively transitive transforma-
tion, and U2PM is a multiplicatively transitive transformation. In this paper
we consider Lukasiewicz transitivity, derive a new transformation called U2PL,
and examine its mathematical properties. A comparison of U2PL with U2PA
and U2PM shows that U2PL possesses interesting mathematical properties. In
particular, U2PM is the only of these three transformations that is max-min
transitive.

Keywords: preference relations, utility theory, Lukasiewicz transitivity.
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Optimization under fuzzy max-t-norm relation

constraints

Reinis Lama® and Svetlana Asmuss!>?

! University of Latvia, Department of Mathematics, Riga, Latvia
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Abstract: Fuzzy relation equations and inequalities play an important role
in many tools of fuzzy modelling and have been extensively studied. In many
practical applications they are used as constraints in optimization. Algorithms
for specific objective functions have been proposed by many authors. In this
paper we introduce a method to convert a system of fuzzy relation constraints
with max-t-norm composition to a linear constraint system by adding integer
variables. A numerical example is provided to illustrate the proposed method.

Keywords: Optimization under fuzzy relation constraints, Fuzzy relation con-
straints, Max-t-norm constraints.
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Modeling enterprise architecture and strategic
management from fuzzy decision rules
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Abstract: This paper analyses the main variables (causes and effect) related to
the Enterprise Architecture in order to obtain an instrument to assess the context
of the Enterprise Architecture and the multifactorial elements impregnated with
uncertainty that affect it. The knowledge given by the experts is translated into
dependence rules, which have also been analyzed from a fuzzy point of view
using the fuzzy relation equation theory.

Keywords: Decision making, Formal analysis of rules, Enterprise Architecture,
Fuzzy relation equations, Fuzzy logic.

Acknowledgement: Partially supported by the State Research Agency (AEI)
and the European Regional Development Fund (FEDER) project TIN2016-
76653-P. This work has been done in collaboration with the research group
SOMOS (SOftware-MOdelling-Science) funded by the Research Agency and the
Graduate School of Management of the Bio-Bio University.

References

1. W. Bandler and L. Kohout. Semantics of implication operators and fuzzy relational
products. Int. J. Man-Machine Studies, 12:89-116, 1980.

2. M. Berrada and B. Bounabat. Business modeling of enterprise architecture
based on multi-agent system. International Journal of e-Education, e-Business,
e-Management and e-Learning, 3(6):472, 2013.

3. C. Braun and R. Winter. Integration of it service management into enterprise
architecture. In Proceedings of the 2007 ACM symposium on Applied computing,
pages 1215-1219. ACM, 2007.

4. M. E. Cornejo, J. C. Diaz-Moreno, and J. Medina. Multi-adjoint relation equa-
tions: A decision support system for fuzzy logic. International Journal of Intelligent
Systems, 32(8):778-800, 2017.

5. J. C. Diaz-Moreno and J. Medina. Multi-adjoint relation equations: Definition,
properties and solutions using concept lattices. Information Sciences, 253:100-109,
2013.

6. J. C. Diaz-Moreno, J. Medina, and E. Turunen. Minimal solutions of general fuzzy
relation equations on linear carriers. an algebraic characterization. Fuzzy Sets and
Systems, 311:112 — 123, 2017.



37 ESCIM 2018

7. K. Hinkelmann, A. Gerber, D. Karagiannis, B. Thoenssen, A. Van der Merwe, and
R. Woitsch. A new paradigm for the continuous alignment of business and it:
Combining enterprise architecture modelling and enterprise ontology. Computers in
Industry, 79:77-86, 2016.

8. P. Johnson, M. Ekstedt, E. Silva, and L. Plazaola. Using enterprise architecture for
cio decision-making: On the importance of theory. In Second Annual Conference on
Systems Engineering Research, 2004.

9. M. Lankhorst. Enterprise architecture at work: Modelling, communication and anal-
ysis. Springer, 2009.

10. J. Lapalme. Three schools of thought on enterprise architecture. IT Professional,
14(6):37-43, Nov 2012.

11. A. Malleuve. Integration of management system with enterprise architecture ap-
proach in a communications enterprise. Submitted, 2018.

12. A. Malleuve, D. Alfonso, and J. Lavandero. Study of elements behavior for inte-
gration management system with enterprise architecture approach. Dyna Colombia,
84(203):349-355, 2017.

13. A. Malleuve, D. Alfonso, and M. L. Stuart-Cardenas. Approach to assess enterprise
architecture maturity level. Revista Cubana de Ingenieria, VI(3):33-42, 2015.

14. E. Sanchez. Resolution of composite fuzzy relation equations. Information and
Control, 30(1):38-48, 1976.

15. J. Schekkerman. How to survive in the jungle of enterprise architecture frameworks:
Creating or choosing an enterprise architecture framework. Trafford Publishing,
2004.

16. D. Simon, K. Fischbach, and D. Schoder. Enterprise architecture management and
its role in corporate strategic management. Information Systems and e-Business
Management, 12(1):5-42, Feb 2014.

17. L. Urbaczewski and S. Mrdalj. A comparison of enterprise architecture frameworks.
Issues in Information Systems, 7(2):18-23, 2006.

18. F. B. Vernadat. Interoperable enterprise systems: Principles, concepts, and meth-
ods. Annual reviews in Control, 31(1):137-145, 2007.

19. R. Winter and R. Fischer. Essential layers, artifacts, and dependencies of enterprise
architecture. In Enterprise Distributed Object Computing Conference Workshops,
2006. EDOCW’06. 10th IEEE International, pages 30-30. IEEE, 2006.

20. J. A. Zachman. A framework for information systems architecture. IBM systems
journal, 26(3):276-292, 1987.



ESCIM 2018 38

Describing Time Series using Fuzzy Piecewise
Linear Segments
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Abstract: It is very common to use time series in a large number of areas,
and it is necessary to obtain as much detailed information as possible from these
series. There are different possibilities for displaying this information, for exam-
ple, in the form of a graphical representation. However, the need to represent
information using natural language, that is to say, by means of a linguistic de-
scription, is becoming more and more frequent. This paper presents a technique
for obtaining linguistic descriptions from time series using a representation called
Fuzzy Piecewise Linear Segments. It is shown how to obtain the information of
a modelled series using this representation and the necessary steps to generate
the description using templates. Finally, some examples of its use are shown.

Keywords: Linguistic Description, Time Series, Fuzzy Piecewise Linear Seg-
ments, Fuzzy Logic.
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Abstract: A set of answers to questions to employees of various companies in
Lithuania may refer to various positive and negative aspects of the attitudes of
employees. These are called Organizational Citizenship Behavior (positive) and
Counterproductive Work Behavior (negative). The components in the answers
may be grouped by ex-pert knowledge, and by statistical analysis and, according
to these approaches, based on expert domain knowledge by management special-
ists, fuzzy signature structures describing the mutual effects of single elements
in the questionnaire may be created. There are some slight differences between
the two results, that indicate that expert knowledge is sometimes not objective.
An additional step applying hy-brid Generalised Reduced Gradient algorithm
and Genetic Evolutionary Algorithm for heuristic optimization of the aggrega-
tion parameters in the Fuzzy Signatures re-veals a final model according to the
responses. These latter results raise some new questions, including the idea of
the use of undeterministic graphs, thus resulting in Fuzzy Fuzzy Signatures. The
method could be applied to other similar multicomponent vague data pools.

Keywords: Fuzzy signature, OCB, least squares method.
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On many-level fuzzy rough approximation systems

Alexander Sostak
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Abstract: One of possible approaches to the interpretation of Pawlak’s rough
sets is the following. Assume we have a plane filled up with pixels, and there
is a domain D in this plane. We are looking at the plane from some distance.
Then we may know exactly that a pixel, say p, is in the domain D. Let {(D) be
the set of all pixels contained in D for sure. Further, for some pixels, we assume
that possibly they are inside D. The set of all such pixels we denote by u(D).
Obviously, (D) and u(D) can be viewed as the lower and the upper Pawlak’s
rough approximations of the domain D.

But now imagine that we can change the distance from which the observation
of the domain D is made. Then we can expect that the lower and the upper rough
approximations of the domain D can vary depending on the distance from which
the observation is made. Thus the lower and the upper rough approximations
of the doman D become functions l4(D) and ugq(D) of the parameter d (the
distance of observation).

In this and other similar situations there appears the necessity to extend the
technique of rough approximation of sets to the case when this approximation is
fulfilled on different levels. And the transition of approximation from one level
to the other should be done in a smooth, coordinated way.

To manage with this and other similar cases, in crisp as well as in fuzzy cases,
one can apply many-level lower and upper fuzzy rough approximation operators.
It is just the main goal of our talk to introduce the concept of a many-level
fuzzy rough approximation system and to expound the basic properties of such
systems. We also consider many-valued fuzzy rough approximation spaces on the
base of such systems. Some examples illustrating applications of such systems
will be given. Besides, we will present a (graded) topological interpretation of
many-level fuzzy rough approximation spaces.

Main results presented in this talk are obtained in collaboration with my colleagues
Ingrida Uljane and Aleksandrs Elkins.
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F-transforms for the definition of contextual fuzzy
partitions

Nicolas Madrid and Sergio Diaz-Goémez

Universidad de Malaga, Dept. Mateméatica Aplicada, Blv. Louis Pasteur 35, 29071
Malaga, Spain.

e-mail: nicolas.madrid@Quma.es

Abstract: Fuzzy partitions are defined in many different ways but usually, by
taking into account aspects of the whole universe. In this paper, we present a
method to define fuzzy partitions for elements in the universe holding certain
fuzzy attribute. Specifically, we show how to define those fuzzy partitions by
means of F-transforms.
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Fuzzy metric approach to aggregation of risk
levels

Svetlana Asmuss’

2 and Pavels Orlovs?

! Institute of Mathematics and Computer Science, Riga, Latvia
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Abstract: In this paper we propose a special construction of a general aggre-
gation operator. The construction allows to aggregate fuzzy sets taking into
account the distance between elements of the universe. We consider the case
when fuzzy sets to be aggregated represent the risk level evaluation by several
experts. We describe how the proposed construction could be applied for risk
level assessment in the case when a strong fuzzy metric is used to characterize
the similarity of objects under evaluation.

Keywords: Aggregation operator, Fuzzy metric, Risk level assessment.
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On the measure of many-level fuzzy rough
approximation for L-fuzzy sets
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Abstract: We introduce a many-level version of L-fuzzy rough approximation
operators and define measures of approximation obtained by such operators. In
a certain sense, theses measures characterize the quality of the resulting approx-
imation. We study properties of such measures and give a topological interpre-
tation of the obtained results.

Keywords: Many-level fuzzy rough approximation system, measure of approx-
imation, fuzzy relation, integral complete lattice monoid.
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Bireducts and FCA
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Abstract: In this paper we apply the philosophy of Rough Set Theory to reduce
formal context in the environment of Formal Concept Analysis. Specifically, we
propose a reduction mechanism based on the consideration of bireducts and we
also study several properties of the reduced contexts.

Keywords: formal concept analysis, rough set theory, bireduct, size reduction.
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