
 

 

The 4th International Virtual Conference 

ICTIC 2015 

Proceedings in Conference of Informatics 

and Management Sciences 

Slovak Republic 

23. - 27. March 2015 

I    TIC



 

 

Published by:  

 

EDIS - Publishing Institution of the University of Zilina 
Univerzitna 1 
01026 Zilina 
Slovak Republic 

Editors: Ing. Michal Mokrys; Ing. Stefan Badura, Ph.D. 

ISBN: 978-80-554-1002-9 

cdISSN: 1339-231X 

eISSN:  1339-9144 

Pages: 144 

Printed in: 100 copies 

Publication year: 2015 

  

  All published papers undergone single blind peer review. 

 All published papers are in English language only. Each paper had assigned 2 reviewers and each paper went 
through two-tier approval process. 

Open Access Online archive is available at: http://www.ictic.sk/archive 
(proceedings will be available online one month after the publication release). 

In case of any questions, notes or complaints, please contact us at: info(at)ictic.sk 

 

 
  Warning: 

All rights reserved. Reproduction or publication of this material, even partial, is allowed only with the editor’s permission. Unauthorized duplication is a violation of applicable laws. 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 2 - ISBN: 978-80-554-1002-9



 

 

Section Chairman Committee 

George Botzoris 

• About: 

George N. Botzoris has the Diploma of Civil Engineering, Master in Business Administration, and Ph.D. in Transportation. He 

is Assistant Professor at the Section of Transportation of Democritus University of Thrace – Department of Civil Engineering 

(Greece)(http://www.civil.duth.gr/index.en.shtml), where he has been teaching since 2008 the courses: Transport Economics, 

Transportation Planning, Airport Engineering, Railway Engineering, Transportation Statistics, Transportation Management, 

and Advanced Transportation Engineering (the last two courses in the postgraduate program ‘Systems Engineering and 

Management’ http://sem.eng.duth.gr/english/index.html). He has written to this day more than 80 scientific papers that have 

been published in international and Greek scientific journals as well as conference proceedings. His research interests includes 

transportation economics and finance, public transport planning, management and marketing, travel behavior analysis and 

modeling, analysis and forecast of demand, project management and evaluation, sustainable mobility and effects of transport 

activities on the environment. 

• Affiliation: 

Assistant Professor at the Section of Transportation of Democritus University of Thrace – Department of Civil Engineering 

• Scientific specialization: 

Transport Economics, Transportation Planning, Airport Engineering, Railway Engineering, Transportation Statistics, 

Transportation Management, Advanced Transportation Engineering 

• Country: 

Greece 

Dr. Subhash Chander Dubey 

• About: 

Subhash Chander Dubey graduated in Electronics and Communication Engineering from National Institute of Technology, 

Srinagar (J&K) India in 1993. He received his Postgraduate in Electronics and Communication Engineering from Indian 

Institute of Technology, Roorkee (IITR)-India in 2004. He completed his PhD in FPGA based Chip Design for DC-DC 

converters from IITR in 2012. He is an Associate Professor in the Department of Electronics and Communication; he is also 

holding the Charge of Headship of Electrical Engineering, Govt. College of Engineering and Technology, Jammu (J&K). 

Currently, he is on the Editorial Board and Reviewers Board of eighteen international Journals. He has been acting as Reviewer 

for many Journals of international repute like IEEE Transaction on Industrial Electronics, IEEE Transaction on Power 

Electronics, IET Journal of Power Electronics, Australian Journal of Electrical and Electronics, Journal of Electrical 

Engineering (Springer)International Journal of Computer and Electrical Engineering (IJCEE), Journal of Electrical and 

Electronics Engineering Research (JEEER), International Journal of Renewable Energy Research (IJRER), International 

Journal of Power Electronics and Drive Systems (IJPEDS), International Journal of Electrical and Computer Engineering 

(IJECE), International Journal of Digital Information and Wireless Communications (IJDIWC), Journal of News in 

Engineering (NiE) etc. He has been the Member of Technical Program Committee/Editorial Board /International Scientific 

Committee of twenty four International conferences held at different countries like India, Slovakia, Turkey, , Italy, Malaysia, 

Thailand, Australia, South Africa, Switzerland, Hong Kong etc. His fields of interest include Micro-Electronics, Low-power 

VLSI designs and FPGA based design, FPGA based controller design, DC-DC Converters for low voltage applications-

topologies and their control. 

• Affiliation: 

Associate Professor (ECE) and Head Electrical Engineering, Govt. College of Engineering & Technology 

• Scientific specialization: 

Electronics and Communication Engineering 

• Country: 

India 

 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 3 - ISBN: 978-80-554-1002-9



 

 

Dorothy Nduku Hodson 

• About: 

Dorothy Nduku has been a member of the Scientific & Reviewer Committee's for Science-com conferences (University of 

Zilinia and Thomson Ltd, Slovakia); and a participant at Science-com conferences and regional conferences with University of 

Dar es Salaam Business School (UDBS), Tanzania in business and marketing disciplines. Ms. Nduku is a MBA/Marketing 

graduate (United States International University - Africa (USIU-A) and holds a postgraduate professional diploma in 

Marketing Chartered Institute of Marketing - UK (CIM/UK). 

• Affiliation: 

Independent researcher and consultant for Marketing Strategy Services (self-employment) 

• Scientific specialization: 

Business and Marketing research, Strategy and Information systems 

• Country: 

Kenya 

Tiberiu Socaciu 

• Affiliation: 

Assoc. Prof. Ph.D. at University of Suceava 

• Scientific specialization: 

Computational Financial Engineering, Parallel Computing, Symbolic Calculus, InfoSec 

• Country: 

Romania 

  

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 4 - ISBN: 978-80-554-1002-9



 

 

International Scientific Committee and Reviewers Committee 

Cornelia ANGHEL DRUGĂRIN 
Eftimie Murgu University, Romania 

Mohamed Anis Dhuieb 
Ecole Centrale de Nantes, France 

Daniel Badulescu 
University of Oradea, Romania 

Stefan Badura 
University of Zilina, Slovakia 

Ana-Maria Bercu 
Alexandru Ioan Cuza University of Iasi, Romania 

Jolanta Bieńkowska 
University of Lodz, Poland 

Katarzyna Boratyńska 
WARSAW UNIVERSITY OF LIFE SCIENCES – SGGW, Poland 

Michelle Burger 
Department of Construction Economics, South Africa 

Sorin Cananau 
University POLITEHNICA of Bucharest, Romania 

Ubaldo Comite 
University “Giustino Fortunato” – Benevento, Italy 

Cristina Damian 
Stefan cel Mare University of Suceava, Romania 

Mihaela Diaconu 
’’Gheorghe Asachi’’ Technical University, Romania 

Maria DOLORES SANCHEZ-FERNANDEZ 
UNIVERSITY OF A CORUÑA, Spain 

Agnieszka Gawlik 
Opole University of Technology, Poland 

Nicoletta González-Cancelas 
Technical University of Madrid, Spain 

Liliana Hawrysz 
Opole University of Technology, Poland 

ROBERTO CARLOS HERRERA LARA 
Army Corps of Engineers - CEE / EP - Petroecuador., Ecuador 

Katarzyna Hys 
Opole University of Technology, Poland 

Subhash Chander Dubey 
Govt. College of Engineering and Technology, Jammu, India 

Mariana Iancu 
BIOTERRA University of Bucharest, Romania 

Manuela Ingaldi 
Czestochowa University of Technology, Poland 

Nicholas Jewczyn 
Ashford University, San Diego, CA 92123 

Patrik Kajzar 
Silesian University in Opava, School of Business Administration 

in Karvina, Czech Republic 

Kayvan Kaseb, Iran 

Izabela Konieczna 
The Jan Kochanowski University, Poland 

Balázs Kotosz 
University of Szeged, Hungary 

Emil Kršák 
Faculty of Management Science and Informatics, Slovakia 

 

Binod Kumar 
JSPM Jayawant Technical Campus, Pune, India 

Maciej Laskowski 
Lublin University of Technology, Poland 

Regina Lenart 
The University of Economics and Humanities in Bielsko-Biała, 

Poland 

Jorge Luís Casas Novas 
University of Évora, Portugal 

Jolanta Maj 
Opole University of Technology, Poland 

Noelia Malla García 
Complutense University of Madrid, Spain 

Eliana Mariela Werbin 
National University of Cordoba, Argentina 

Elisabete Mendes Duarte 
Polytechnic Institute of Leiria, Portugal 

Martha Mendez Bautista 
Universidad EAN, Colombia 

Grzegorz Michalski, Poland 

Anuranjan Misra 
Bhagwant Institute of Technology, Ghaziabad, India 

Angelo R. N. Molson 
Ministry of Interior Affairs, Civil Engineering, Greece 

Isabel Mª Martín Monzón 
Universidad de Sevilla, Spain 

Sónia Morgado 
Instituto Superior de Ciências Policiais e Segurança Interna, 

Portugal 

EDWARD MUNTEAN 
University of Agricultural Sciences and Veterinary Medicine, 

Romania 

Ladislav Mura 
University of Ss. Cyril and Methodius in Trnava, Slovakia 

George N. BOTZORIS 
DEMOCRITUS THRACE UNIVERSITY, Greece 

Dorothy Nduku Hodson 
Marketing Strategy Services, Kenya 

Janusz Nesterak 
Cracow University of Economics, Poland 

Bernard OKELO NYAARE 
JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND 

TECHNOLOGY, Kenya 

Małgorzata Okręglicka 
Czestochowa University of Technology, Poland 

Remigiusz Olejnik 
West Pomeranian University of Technology, Szczecin, Poland 

Artur Gomes de Oliveira 
Sergipe Federal Institute of Education, Science and technology, 

Brazil 

Fernando Osuna Pérez 
University of Granada, Spain 

Carlos P. Caldeira 
University of Evora, Portugal 

 

 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 5 - ISBN: 978-80-554-1002-9



 

 

Denisa - Elena Parpandel 
Department of Economic Sciences, Faculty of Management 

Marketing in Economic Affairs Ramnicu Valcea, Romania 

Rafal Parvi 
Opole School of Banking, Poland 

DRAGAN PERAKOVIĆ 
University of Zagreb, Croatia 

Daniel Puciato 
Opole University of Technology; Wroclaw School of Banking, 

Poland 

Martin Ernesto Quadro 
Accounting - Education, Argentina 

Marcin Relich 
University of Zielona Gora, Poland 

Angela Roman 
UNIVERSITY OF IASI, Romania 

Oana Rusu 
Alexandru Ioan Cuza University of Iasi, Romania 

Mohamed Musa Saad Hasb-Elkhalig 
College of Science, Qassim University, Kingdom of Saudi 

Arabia 

Yilun Shang 
Hebrew University of Jerusalem, Israel 

Tiberiu Socaciu 
University of Suceava, Romania 

Estefanía Solari 
Universidad Nacional de La Plata, Argentina 

Francisco Soler-Flores 
UNIVERSIDAD POLITÉCNICA DE MADRID, Spain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Cosma Sorin Cosmin 
Technical University of Cluj-Napoca, Romania 

Elena STAVROVA VELKOVA 
Union of Scientist - Blagoevgrad, Bulgaria 

Elżbieta Szafranko 
University of Warmia and Mazury in Olsztyn, Poland 

Andrea Székely 
University of Szeged, Hungary 

Mirosława Szewczyk 
Opole University of Technology, Poland 

Daniel Tiago Alves Ribeiro 
University of Porto, Portugal 

Agnieszka Tłuczak 
Opole University, Poland 

Marco Tregua 
Università degli Studi di Napoli "Federico II", Italy 

Victorița Trif 
University of Bucharest, Romania 

Ewa Wanda Maruszewska 
University of Economics in Katowice, Poland 

Paweł Wyrozębski 
Warsaw School of Economics, Poland 

Joanna Żukowska 
Warsaw School of Economics, Poland 

Kamil Żyła 
Instytut Informatyki, WEiI Politechnika Lubelska, Poland 

  

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 6 - ISBN: 978-80-554-1002-9



 

 

Sections discussed at the Conference 

Marketing  

Strategic Management and Planning  

Econometrics and statistical methods  

Financial markets, asset prices, international finance  

Banking, corporate finance, accounting  

International trade  

Other economical disciplines, which are not listed  

Computer architecture, parallel computing, massive computation and cloud computing  

Informatics and information systems  

Software engineering, operating systems, programming and computer languages  

Human computer interaction and interface, visualization and natural language processing  

Web application, internet development and web services  

Artificial intelligence, intelligent systems and multi agent systems  

ICT in medicine, humanities, education, science, etc.  

ICT for Business, Management and Economy  

ICT creates E-commerce, e-business, computational finance  

  

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 7 - ISBN: 978-80-554-1002-9



 

 

Conference Sponsors and Partners 

 

 

 

www.The-Science.com 

 

 

HOMSON  

 

THOMSON Ltd. 

 

Slovak Republic 

 

 

Faculty of Management 

Science and Informatics 

Slovak Republic 

 

 

Science & Technology Park 

Zilina 

Slovak Republic  

 

 

 

Published by 

 

EDIS 

Publishing Institution of the University of Zilina 

Univerzitna 1 

01026 Zilina 

Slovak Republic 

 

 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 8 - ISBN: 978-80-554-1002-9



 

 

Preface 

 

 

 

 

This proceeding book contains the papers accepted and presented at the 

4
th

 International Virtual Conference of Informatics and Management Sciences 

(ICTIC 2015), which was held online, during March 23 – 27, 2015. ICTIC 2015 

was organized by Thomson, Slovakia and Faculty of Management Science and 

Informatics, University of Zilina, Slovakia. Each submitted article was reviewed 

by at least two members of international Scientific Committee (Reviewers) and 

referred by conference Technical Committee. Section Chairman Committee was 

established as steering committee and only the most comprehensive papers, selected 

by Reviewers, were presented during the conference dates. The ICTIC 2015 

proposed valuable and effective opportunity for researchers to present their 

achievements. Together 24 papers is published in this book of the highest scientific 

value and standards. 

ICTIC is dedicated to the theoretical foundations of Informatics and 

Management Sciences and provides a forum for researchers and scientific 

interaction in areas such as Computer Science, Applied Informatics, Management 

and Marketing,  Economy, Business and Financing. All processes and committees, 

established in this conference, move the ICTIC forward into acknowledged 

Scientific forum. Therefore we would like to thank all members of mentioned 

committees, partners supporters and organizers for their contribution. 

 

 

With best regards 

 doc. Ing. Emil Kršák, Ph.D. 

 Dean of Faculty of Management 
 Science and Informatics 
 University of Žilina, Slovakia 
  

 

 

 

 

March, 2015   

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 9 - ISBN: 978-80-554-1002-9



 

 

Table of Contents 

Marketing 

Internal Marketing in Travel Agencies (The case of the Opolskie Voivodeship) ......................................................................... 12 

Agnieszka Gawlik, Rafał Parvi 

The influence of emotionality of advertising spots on their memorization ................................................................................... 16 

Jaromír Tichý, Pavel Rosenlacher, Kamila Jánská 

 

Strategic Management and Planning 

Management Model In Local Tourism Policy (on the example of the Polish part of the Opava Mountains) ............................... 20 

Daniel Puciato, Agnieszka Gawlik 

 

Econometrics and statistical methods 

Survival Analysis in Portfolio Monitoring in Non-bank Financial Institutions ............................................................................ 25 

Monika Papoušková 

 

Financial markets, asset prices, international finance  

Analysis of the property developer market in Poland on the example of the selected developers and the sector in 2014-2015 ... 29 

Rafał Parvi, Agnieszka Gawlik 

Analysis of companies of the chemical sector based on the example of companies quoted on the Warsaw Stock Exchange in 

Poland and their fair value............................................................................................................................................................. 34 

Rafał Parvi 

 

Banking, corporate finance, accounting 

Fraud Risk Score Card (How to structure and quantify fraud risk) ............................................................................................... 39 

Alban Burazeri, Alma Sula 

Technical efficiency of the biggest commercial banks in Poland in 2009–2013 (A nonparametric approach) ............................. 44 

Aneta Kaczyńska, Michał Jankowski 

The Scope of Due Diligence in Cross-border Acquisitions (Empirical evidence in the German Automotive Industry) .............. 50 

Alen Sacek 

 

International trade 

EU Sanctions against Russia and Their Impact on the Czech Machine Industry .......................................................................... 55 

Filip Busina, Elena Dmitrievna Korshunova 

 

Other economical disciplines, which are not listed 

Determinants of Foreign Direct Investment in Albania and its impact on Gross Domestic Product. (Evidence from Time Series: 

1994-2010) .................................................................................................................................................................................... 60 

Ismet Voka 

 

Computer architecture, parallel computing, massive computation and cloud computing 

High-level Synthesis in Practice (High-level Synthesis Practical Perspective) ............................................................................. 70 

Michael Dossis 

 

Informatics and information systems 

Overview of Basic Optimization Approaches to Intelligent Service Systems Design .................................................................. 75 

Marek Kvet 

INTEGRATED INFORMATION SYSTEMS – IMPLEMENTATION IN PUBLIC SECTOR IN EFFORT TO IMPROVE 

PUBLIC SERVICES ..................................................................................................................................................................... 81 

Aferdita Qekaj-Thaqi 

 

 

 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 10 - ISBN: 978-80-554-1002-9



 

 

Software engineering, operating systems, programming and computer languages 

Today’s Challenges of Symbolic Execution and Search-Based for Automated Structural Testing .............................................. 87 

Ina Papadhopulli, Neki Frasheri 

Balancing Automated and Manual Testing with Opportunity Cost .............................................................................................. 93 

Georgi Petrov Dimitrov, Galina Panayotova 

 

Human computer interaction and interface, visualization and natural language processing 

Feature extraction for automatic lips reading system for isolated vowels (Summary) .................................................................. 96 

Stefan Badura, Michal Mokrys 

 

Web application, internet development and web services 

Crowdsourcing contribution to emergency mapping and alert .................................................................................................... 105 

Daniela Carrion, Federica Migliaccio 

 

Artificial intelligence, intelligent systems and multi agent systems 

A Predictive Tableaux Visual Analytics ..................................................................................................................................... 109 

Cyrus F. Nourani 

 

ICT in medicine, humanities, education, science, etc. 

From methodological principles to concrete strategies in the integral approach (Contemporary method for integration different 

academic disciplines) .................................................................................................................................................................. 116 

Valentina Voinohovska, Svetlozar Tsankov 

Using an ICT based Tool for Increasing Students’ Motivation ................................................................................................... 121 

Aharon Yadin 

 

ICT for Business, Management and Economy 

DEVELOPMENT AND INTEGRATION PORTS THROUGH SUPPLY CHAIN MANAGEMENT (A literature review) ... 126 

Nicola Prudente, Antonio Santoro 

 

ICT creates E-commerce, e-business, computational finance 

The model of system for marketing promotion based on user location ....................................................................................... 133 

Dragan Perakovic, Ivan Jovovic, Darko Sobota 

Cloud based architecture of e-commerce systems for offering group buying services ............................................................... 139 

Dragan Peraković, Marko Periša, Josip Čavar 

 

 

 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

eISSN: 1339-9144, cdISSN: 1339-231X
- 11 - ISBN: 978-80-554-1002-9



The model of system for marketing promotion based 

on user location 

Dragan Perakovic, Ivan Jovovic 

Department of Information and Communication Traffic 

University of Zagreb, Faculty of Transport and Traffic 

Sciences 

Zagreb, Republic of Croatia, EU 

Darko Sobota 

EFT POS network specialist and senior specialist for 

customer support 

POS Sistemi d.o.o. 

Zagreb, Republic of Croatia, EU 

 
Abstract - Location-based services with the proper application are 

the powerful marketing tool, which allows direct advertising and 

searching based on the current location of the user in real time. 

Location-based system, called Shopping City, is a system, which 

would allow the movable user (in this case the buyer) to be able 

to select the desired information and transparent delivery and 

display of the content on the terminal, and to the suppliers of the 

product or services direct advertising upon request of the 

customer or consumer. The system easily connects supply and 

demand in a particular area of only those products and services, 

which at the time the user wants and needs. As a result, the 

system would in a simple and stylish way shorten the search time 

of a selected product or service, and would allow the supplier 

with direct marketing to target customers. 

Keywords: location based services, marketing, information and 

communication system, mobile application 

I. INTRODUCTION  

In recent years, market analysis and forecasts were giving 
very optimistic results to assess the commercial importance and 
acceptance of location-based services among users. However, 
recently were established important facts regarding the location 
of services, and that is that information about the location as 
such are not a service that can be sold, that is cost-effective. 
Position information is valuable, and therefore cost-effective, 
only in the package with the service requested by the user [1] 
[2]. Information about the position can be very well used in 
filtering relevant information with search results of the Internet 
search engines [3]. This procedure provides immediate value to 
display only those search results that are relevant depending on 
the position of the user [4]. 

Systems for the delivery of location-dependent content to 
mobile users in practice has been performed for some time now 
with various objectives dependent on the information that are 
offered to users. The market is filled with systems for 
information about the weather forecast, nearby ATM machines, 
the nearest gas station or the nearest restaurant [5] [6] [7]. 
However, during the design and development of the topics it 
has been noticed that only selling points were typically 
represented, but not the products and services. So, if there is a 
demand for a particular product or service it is necessary to 
know which selling point particular product or service has to 
offer [8]. This makes the whole process more difficult for 
users. In response to this problem the idea of filtering options 
of the certain product or service looked like a good idea, so the 

result of the search would answer which stores, outlets or 
selling points meet the particular query [9]. 

Basic location service is just locating terminal. However, 
locating itself will not satisfy most users. So such services need 
to introduce additional functions in order to achieve services 
with added value. The user wants to provide information that 
will be closely related to the location of the target terminal, and 
as specific as possible to the user. Only such service the user 
would evaluate as satisfactory and high quality.  

Three parameters define the quality of location-based 
services (LBS): 

 The accuracy of locating - which imposes the very 
nature of services. Normally the accuracy would be 
defined in the appropriate interval and with the 
minimum allowable accuracy. In any case, the 
intention is to achieve the greatest possible accuracy. 

 Keeping anonymity of users - at any location services 
the users must to some extent "sacrifice" part of their 
anonymity. In addition to preserving the anonymity, 
there is also the question of unauthorized tracking of a 
person by following of the mobile terminal device 
(MTD). Specifically, it is unnecessary to emphasize 
that it is undesirable to us to be followed without our 
knowledge. For all these reasons it is necessary to 
protect the user's location with the appropriate security 
mechanisms. 

 The usefulness of the information provided - this 
parameter is most visible in the information services 
because their main purpose is to provide content. This 
means that the user will not evaluate the quality of 
service if he gets the content, which was not wanted or 
requested, or lack the interest.  

 Observing the parameters of service quality leads to 
the conclusion that the quality of services is the result 
of the relations of three earlier mentioned parameters. 
Specifically, if the user wants to have complete 
anonymity, he will, of all above services, choose the 
service of cell broadcast. In this case, he will not be 
able to filter content so will lose the parameter of 
usefulness of the content. Also locating will be 
restricted to the size of the cell. In this sense two 
marginal services can be mentioned. The first one is 
cell broadcast service which offers to the user almost 
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complete anonymity (similar to usual usage of mobile 
phone anonymity), but it provides him with very poor 
information and mediocre precision of localization. 
The other extreme is monitoring services, which can 
locate very precisely. At the specified precision is also 
based the information provided which in this case is 
very high, but at the same time the user completely 
loses the anonymity. This implies that the service 
should be developed so the optimal ratio of the above 
three parameters would be kept [10]. 

II. LOCATION-BASED SERVICES AS AN INSTRUMENT IN THE 

MARKETING PROMOTIONS 

Promotion as an instrument of marketing mix encompasses 
all activities between companies and customers aimed at 
creating a positive attitude about products and services, sales 
promotion or acceptance of ideas. For example, enabled by 
mobile technologies and location-based services, companies 
can use customers’ location information to improve their 
promotion strategy and select targeted customers [11]. One of 
the ways to spend such promotion is location-based advertising 
(LBA) [12]. LBA is a form of advertising that integrates 
mobile advertising with location-based services. The 
technology is used to detect consumers’ location and provide 
location-specific advertisements on their mobile devices. LBA 
refers to marketer-controlled information specially tailored for 
the place where users access an advertising medium [12].  The 
promotion is effective only if other instruments (product, price 
and distribution) effectively carry out their role. It cannot 
compensate for weaknesses in the effectiveness of other 
instruments. Promotion is a way of communicating with the 
company's customers. With the development of mobile 
communication, LBS have become a new means of 
communication and promotion [13]. 

Communication is defined as the transfer of information, 
exchange of ideas and the process of establishing a common 
mind. There are five basic components of the communication 
process: sender, receiver, medium or channel, message and 
feedback. Figure 1 shows the communication process in the 
promotion where is visible how the sender's and the recipient's 
experience may not necessarily be the same. It is often the case 
when the sender of a message encodes in a way that the 
recipient can easily decode. In this respect the feedback is of 
great importance in marketing. 

With the development of mobile networks and related 

technologies, the new possibilities of services in wireless 

environments with mobile users, are available [14]. Examples 

of such services are location services, which have, in recent 

years, experienced rapid development. In the beginning it was 

a simple location services guide, while today LBS integrate 

with the Web services, to give, to a large extent expanded 

functionality [4] [7] [15]. Furthermore, by combining LBS and 

social networks (eg. Foursquare) this development has led to 

the growing interest in location-based social network (LSN) 

marketing and the recognition of its importance for local 

businesses [16]. 

According to a survey conducted by the Pew Research 
Centre in America in February 2012, almost three quarters 
(74%) of smartphone users use location-based information in 
real time via their smartphones, while in May 2011, the same 
services were used by 55 % of smartphone users. The increase 
comes because more and more people own a smart phone. 
(While in 2011, 35% of adults owned a smart phone and in 
2012, 46% of them owned a smart phone). Measured data show 
how within the specified period of less than one year the use of 
location-based information in the adult population almost 
doubled, from 23% in May 2011 to 41% in February 2012.  At 
the same time, more and more owners of smartphones use geo-
social services such as Foursquare or Facebook to "sign up" in 
certain places and share information about their location with 
friends. 18% of owners of smartphones use geo-social services 
via their phone in February 2012, while in May 2011, the same 
services were used by 12% of the owners. It says that 10% of 
the adult population use geo-social services in February 2012, 
compared to 4% in May 2011. Almost all users of geo-social 
services, 93% of them, publish information about their location 
to their friends. [17] [18] The study shows a remarkable 
upward trend in the use of LBS, and it is expected even more. 
Further disclosed system aims to exploit this potential and 
connect supply and demand based on the current location of the 
user in real time [19]. Provider of mentioned services through 
the above-described system is called Shopping information 
Service Provider (SiSP). 

The paper presents the conceptual, logical and physical 
operation model of the system intended for real-time marketing 
promotion based on current user location, which is called 
Shopping City System (SCS). For example, SCS is intended 
primarily to customers and consumers of various products or 
services in order to facilitate the search for products or 
services. On the other hand the Shopping City mobile 
application (mSC) is a powerful tool of advertising and is 
therefore intended for the various bidders of these products and 
services (SiSP). Take for example that the potential buyer is in 
town and up to buy a shirt. He registered via mobile 
applications on his MTD in SCS and chose the following 
parameters: shirts, men's, credit card payments in instalments, 
close to the point of sale to 500 meters from its current 
position. The system offered him all potential stores that meet 
his request. 

 

 

Figure 1. Communication process in the promotion 
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Figure 3. Topological architecture of the Shopping City system and LBS Value Chain 

 

 

As the buyer move through the city so the requested 
distance of 500 meters is moving along with it, and the mSC 
informs him about the new stores that, given the current 
position, are again located within the given area, and meet the 
required criteria of the user. By logging out from the SCS user 
will no longer be offered the required content (Figure 2). On 

the other hand stores have the option of direct advertising to the 
potential buyer and at the request of the customer. In order to 
advertise for sale via the SCS, the content of their tenders must 
be submitted to the SCS administrator or filling out a Web 
form through Shopping city Web application (eSC) and 
regularly refresh to real-time so the information would be 
accurate. Advertising of their offer through SCS stores pay 
directly to the manufacturer of the applications and in this way 
the whole project has been funded (Figure 2). From third-side 
the system could be interesting to credit card companies, which 
in cooperation with retailers would also get the opportunity of 
direct marketing towards the customers. Considering that today 
credit card payments are much more common form of payment 
than the classic cash payments, through the SCS, credit card 
companies have an additional medium for advertising their 
services (Figure 2).  

III. SYSTEM FOR ADVERTISING AND SEARCH OF 

PRODUCTS AND SERVICES BASED ON USERS 

LOCATION - SHOPPING CITY  

Location-based system SCS works on the principle of 
client-server. In this way the problems related to limitations of 
the possibilities of MTD as well as the problem of traffic over a 
wireless connection are being avoided. There are two sides of 
communication (Figure 3): 

 Client - MTD  

 Server - fixed computer 

The client performs only basic tasks, specific to the client 
and his location. Demanding data processing and supplying of 
the content is performed by fixed computer - server. This 
essentially unloads the client device, which was the original 
goal. The topological architecture of the system is developed 

Figure 2. Use case diagram of Shopping City system 
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and shown in Figure 3. However, even if that communication 
was functionally location-based applications it must overcome 
several challenges of technological nature. Technologically, the 
realization of LBS can be described as a three-layer 
communication model that includes the following layers: 
Positioning layer, middleware layer and application layer [20]. 

Positioning layer is responsible for determining the position 
of the MTD or user. This makes by Position Determination 
Equipment (PDE) and geo spatial data stored in the 
Geographical Information System (GIS). While PDE 
determines the position of the device in a network sense, GIS 
allows the conversion network in geographic information 
(latitude and longitude). The end result is the forwarding of the 
results obtained through the Gateway directly to Application 
layer or Middleware layer.  

Middleware layer is necessary to ensure a simple way of 
connecting the network infrastructure operator (MCS) with 
GIS data (vector and raster maps, aerial photographs, 
geocoding and reverse geocoding) and LBS application layer, 
and allows the tool to protect the privacy and anonymity of 
users in determining their location.  

Application layer allows application logic to all of the 
services that use information of location of the user, perform 
processing and display position information. Figure 4 shows 
the referent functional architecture of communication model of 
SCS. 

In this case, the wireless link transmits small amounts of 
data. The client must transfer parameters of the server, and he 
must respond by sending the requested content. 

The service consists of client and server applications that 
communicate with TCP / IP (Transmission Control Protocol / 
Internet Protocol) protocol. IP connection extends from end to 
end, or from a server on the Internet to the end user, the MTD. 
How in the access part of mobile networks (MCS) is a wireless 
environment, the IP connection is provided by GPRS (General 
Packet Radio Service), EDGE (Enhanced Data Rates for GSM 
Evolution), UMTS (Universal Mobile Telecommunications 
System), HSPA (High Speed Packet access), LTE (Long Term 

Evolution) or by similar service. For the purpose of locating the 
terminal A-GPS (Assisted Global Positioning System) 
positioning methods are used. This method can determine the 
most accurate current position of the user and location of stores 
that match the desired search criteria. It is possible to use other 
GNSS (Global Navigation Satellite System) solutions, for 
example determining the position via system GLONASS. The 
client application has the task of determining the exact position 
of the MTD's. Once the client application shows his current 
position a connection to the remote server TCP / IP protocol 
has been created. In Figure 3 we see two TCP / IP connections. 
The first part refers to the connection in the wireless 
environment. The second part of the link is fixed TCP / IP 
connections follows after nodes SGSN and GGSN, which are 
in a fixed part of the IP network. In this way TCP / IP 
connections from end to end has been secured. After 
establishing a TCP / IP connection, the server can send the 
parameters necessary to carry out the service: the current 
position of the user, the requested content and features screen 
MTD's. After the arrival of the application server determines 
what type of content the user is looking. Then it retrieves the 
requested content from the database, process it in order to 
efficiently present to the user terminal and then sent to an 
established TCP / IP connection. 

A. The client 

The client represents a user who has, over MTD with a pre-
installed mSC application which is a part of a SCS, submitted 
an application for LBS. The client in this case must have a 
smart MTD (smartphone) that is equipped with a GNSS 
receiver (GPS, GLONASS, etc.) as well as a reliable 
connection to the Internet. The GNSS technology has been 
used because it is the most accurate in determining the user's 
location and stores corresponding to the requested query. 
Application mSC for MTD on the user's request for LBS 
service initiates the positioning of user and sends after a short 
treatment by applied communication technologies of the 
mobile operator to server computer, which will receive it and 
further process in accordance with the appropriate application. 
Once the server has processed a request, the resulting data are 
being sent back to the user and based on its position, in the 
form of answers on map, shows all locations that meet the 
required criteria.  

B. Server 

On the Server side is a domain of SiSP. Server is a 
computer that performs all the necessary actions, processes the 
data, adapts them and sent them back to the user for display on 
a MTD. In the first step of communication with the client, the 
server accepts the user position coordinates (x, y) as well as 
sets the search criteria defined by user, according to which the 
search of the database starts. All that is performed by a 
program script, which acts as a mediator between the server 
and the database. Its task is to adjust all the necessary data to be 
sent back to the mobile terminal. After processing the data and 
obtain answers for the search query about locations which meet 
the required criteria, the map has been determined which is 
then sent back to the user for a visual display of all the nearby 
stores and for the better customer orientation. The system uses 
the Shopping City maps (SCmap) e.g. Google Maps service. 
The server then sends the mapping service (in this case Google 

Figure 4. Reference functional architecture of communication model - 

Shopping City system 
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Maps service) request in the form of user coordinates and on 
that basis receives a response in the form of raster maps. Since 
the user has by registering to SCS allowed the input of new 
content to suit the required search criteria, the server 
communicates with the client throughout the duration of the 
open session between the client - server and continuously 
processes the data considering the current position of the user. 

C. Web application Shopping City 

Web application eSC aims to register all the nearby stores, 
which wish to advertise through SCS. In addition to 
registration, stores via Web form on eSC fulfil data related to 
their offer where they provide access to basic information and 
some additional attributes for the offers advertised, all with the 
goal that the user (client) who sends a request for LBS, get the 
most precise information and insight of the desired products. 
Finally, the data store location associated with geographic data 
from the database [21]. 

D. Database model of Shopping City system 

The type of information that is related to the stores is 
mostly correlated with the location. It is necessary to have a 
good database model that is dynamic, flexible and scalable and 
is regularly updated either via a Web form on eSC or by the 
administrator, because of the efficient search database records. 
For each outlet the following information are important: 

 Unique identification number (ID) - allows easier 
identification of the store and reduces the possibility of 
errors 

 Location - is used for geo-referencing, integrating the 
ad with a location on the Earth's surface 

 Type of product or service - is divided into: Fashion, 
food, equipment, accommodation, etc. 

 Methods of payment - cash or credit card, or a one-
time payment or in instalments 

There are additional attributes as well which describe a 
particular store for the purpose that the user can narrow down 
the search as precisely as possible.  

E. Cartography 

The mSC application for MTD uses raster maps that are 

sent from the server to the MTD. They are rectangular in 

shape and are part of a much larger mapping system, but due 

to limited performance and memory resources MTD segments 

it into smaller parts. Since the screens of MTD are in smaller 

dimensions, the user must be able to move around the map by 

using the navigation keys. The user position on the map is 

displayed on the MTD in the middle of the screen for easier 

reference. 

F. Mobile application Shopping City 

The work of mSC application is based on a simple and 

intuitive use. The goal is to enable the user that in fewer steps 

reaches the desired results. 

Immediately after starting the application and registration 

to SCS, the user is lead to the main menu where the user 

selects the desired category of products or services (fashion, 

technology, gastronomy, entertainment...), the payment 

method and the required maximum distance from the store: 

 The category of products or services - fashion, 
technique, Food, Entertainment, etc. 

 Methods of payment - cash, card, once, in instalments 

 Maximum distance to the store from the current 
positions 

Each category is further branched to additional 
subcategories within categories so for example in fashion, may 
be further narrowed to the search for clothing, footwear and 
fashion accessories (Figure 5). Furthermore, selecting the new 
attributes such as jacket, shirt, pants, sweaters, etc. can further 
narrow the clothing. Depending on how the user narrows the 
choices so will also be as many answers to narrow the number 
of stores, because if the user selects only category Fashion, the 
screen will show the stores with clothing and footwear. If at 
that moment shoes are not the priority, it is enough to further 
narrow the search. 

This is followed by the determination of the location of the 
user via the GNSS. When the position is determined, the 

Figure 5. Use Case diagram of mobile applications Shopping City for MTD 

[15] 

The 4th International Virtual Scientific Conference on Informatics and Management Sciences
March, 23. - 27. 2015, www.ictic.sk

ICT creates E-commerce, e-business, computational finance eISSN: 1339-9144, cdISSN: 1339-231X
- 137 - ISBN: 978-80-554-1002-9



coordinates along with the search criteria are sent to the server 
for further processing. Based on the received data, a program 
script on the server performs the necessary actions and sends 
back the data and information in the search results to find the 
MTD. This information is related to ads of certain stores, 
which are near the user based on certain positions, i.e. alleged 
GPS coordinates. Case of the usage of mSC, and the possibility 
to choose the content of the application is shown on Figure 5. If 
necessary, all the attributes may be further expanded. The 
search results are shown on MTD. For easier orientation, the 
SCmap is set in such way that the users’ position is in the 
centre of the screen of the MTD. For each of the ads displayed, 
the additional information is shown. Each ad is numbered 
according to the distance from the user's position. 

IV. CONCLUSION 

LBS by using mobile telecommunications infrastructure 
submit to its users the required data and information services 
depending on where the users are. Location based services can 
be seen as a combination of new information and 
communication technologies which include mobile 
telecommunications system, technology for positioning, GIS 
and spatial data base. Besides these technologies, location-
system consists of services and service providers and service 
providers of content.MTD, usually in the form of a mobile 
phone, allows the user to send requests and receive the 
requested information and services through wireless 
communication networks. The main input data during the 
request processing is the exact position of the user who has 
requested a particular service. Today most of the MTD for 
positioning uses the GPS receiver, primarily because of its 
accuracy and reasonable prices. On the other hand, the basic 
element for LBS is considered a GIS used for the management, 
processing and delivery of spatial information that is stored in 
the appropriate database. Providers during the processing of the 
application of the user performs a database search, locate 
objects of interest, shortest path, defining ways to navigate to 
the object, etc. 

The use and benefit of the location information in 
traditional and new markets will become more and more 
present. Mobile operators will find themselves facing the 
challenge of how to ensure the most of the markets in the field 
of LBS. At the same time, independent developers are helping 
traditional industries to improve the value of their products by 
benefiting from the information available on the site. The SCS 
in its core uses all system stakeholders, end user or consumer, 
retail outlets and credit card companies, each in his view of the 
market. Because the SCS is in the conceptual stage of 
development, and as such has not yet come to life the final 
check would be qualified after the system is operable and used 
by end users for a specified period of time. Therefore, the 
system opens up a whole new medium of advertising - 
advertising using LBS to the client's request. This is a generic 
system and can be developed and modelled to cover only a 
certain part of the market like Gastro, Fashion etc.  
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