10001001 0

Ser

ineering

1010100
0100 PO

0

y of Salerno

101000010 150 TONNS
01002010189010108

Universit
Computer Eng

o
001010102010 ¥O o
v -
P=
m©
oy } v
<
S <
2 S =
L — ﬁ‘.« @
w Sy =)
S8 S22 .
=) | (O s (+'4
) { - 7 ﬂOllwllO/Mﬂ
g ® - — & =
e g v e <) 7 —
O../HWO1I#V1.”1 — e e & U,WOOOIO.QI
-} 1 €D N TED =41 ©) - D 4 JU L = U
i G) = O S - O S Qi st S0 O el
B o : D S <)
o 0 RIS 00100 IS 100ks L
Q) = S : O "R T -
iy D O O C rJu.JJ.I_OO.l O O O Ol refl
h © s Q ©
i == u\. : :
OB o100 0O A < 2 ¥
— = OrdrA A —AC 7O O - OO e

o _
—_ O OO

CHE 1O

ol CRNG DEE-{EE [Tl ol CORCIRES = C) o1

O i (S Offr— v i O O Ot C e vl

PAED Svet) 1S ELC ] i D o OB RES TN v O i e

0001010038 10100 e So)yewou a2l oy 1] SRUICORRY] J096Y]

— aley
-

'. . ﬁ,“l 7% F 1 % 7 TS

| 05 i -1 0



"

RECENT RESEARCHES in APPLIED
INFORMATICS

Proceedings of the 6th International Conference on Applied Informatics and
Computing Theory (AICT '15)

Salerno, Italy
June 27-29, 2015

Scientific Sponsor

University of Salerno, Italy

Recent Advances in Computer Engineering Series | 31

ISSN: 1790-5109
ISBN: 978-1-61804-313-9



RECENT RESEARCHES in APPLIED
INFORMATICS

Proceedings of the 6th International Conference on Applied Informatics and
Computing Theory (AICT '15)

Salerno, Italy
June 27-29, 2015

Published by WSEAS Press
WWW.Wseas.org

Copyright © 2015, by WSEAS Press

All the copyright of the present book belongs to the World Scientific and Engineering Academy and
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy
and Society Press.

All papers of the present volume were peer reviewed by no less that two independent reviewers.
Acceptance was granted when both reviewers' recommendations were positive.

ISSN: 1790-5109
ISBN: 978-1-61804-313-9



http://www.wseas.org/

RECENT RESEARCHES in APPLIED
INFORMATICS

Proceedings of the 6th International Conference on Applied Informatics and
Computing Theory (AICT '15)

Salerno, Italy
June 27-29, 2015






Editor:
Prof. Xiaodong Zhuang, Automation & Engineering College, Qingdao University, China

Associate Editor:
Dr. Claudio Guarnaccia, University of Salerno, Italy

Committee Members-Reviewers:
Giulio Erberto Cantarella
Vito Cardone

Leonardo Cascini
Domenico Guida

Vincenzo Piluso

Joseph Quartieri

Stefano Riemma
Gianfranco Rizzo

Mario Vento

Morris Adelman

Sidney S. Alexander

Mark J. Perry

Robert L. Bishop

Glenn Loury

Fernando Alvarez

Reinhard Neck

Ricardo Gouveia Rodrigues
Biswa Nath Datta

Gamal Elnagar

Goricanec Darko

Ehab Bayoumi

Igor Kuzle

Maria do Rosario Alves Calado
Gheorghe-Daniel Andreescu
Bharat Doshi

Gang Yao

Lu Peng

Pavel Loskot

Shuliang Li

Panos Pardalos

Ronald Yager

Stephen Anco

Adrian Constantin

Ying Fan

Juergen Garloff

Y. Jiang






Recent Researches in Applied Informatics

Table of Contents

Plenary Lecture 1: Boundary Value Problems and a Class of Functional Equations Arising in
the Queuing Theory
Janusz Brzdek

Plenary Lecture 2: Bayesian Network Approach to Health Informatics: Its Performance and
Implications
Kun Chang Lee

Improved Computational Technique for Modeling and Testing Transcription Factor Binding
Sites
Marcin Pacholczyk, Karolina Smolinska, Marek Kimmel

Optimizing Patent Exploitation Phase Processes Using the Activity Table
Dolores Modic, Nadja Damij

A Natural Framework for Arbitrary Multi-Scale Computer Science and Systems Biology
Efficient Computational Modeling
Rodolfo A. Fiorini

Computer Simulation of Absorption and Steady State Fluorescence Spectra of LH2 Complex -
B850 and B800 Ring
Pavel Herman, David Zapletal, Milan Horak

Guest Reputation Indexes to Analyze the Hotel’s Online Reputation Using Data Extracted from
OTAs
Rui Choupina, Marisol B. Correia, Célia M. Q. Ramos, Daniel Martins, Francisco Serra

Wireless Sensor Networks in Traffic Management Systems
A. Asensio, C. Trasvifia-Moreno, R. Blasco, A. Marco, R. Casas

A Study on Anomaly Behavior Analysis Using Bayesian Inference in BYOD Environment
Dongwan Kang, Taeeun Kim, Jooyoung Kim, Hwankuk Kim

Improving OCR by Detecting Similar Words in Similar Fonts
Costin-Anton Boiangiu, Mihai Zaharescu, Oana Ferche, Andrei Danescu

Community Learning Based Response Process Optimization: Flood-Threatened Communities of
Lover Sava Valley in Slovenia
Jernej Agrez, Nadja Damij

Assessment of Common Routing Metrics for Efficient RPL-Based Routing in Large WSNs
Lambros Sarakis, Stamatis Voliotis, Dimitrios Bargiotas, Theodore Zahariadis

Security Challenges in Radio Frequency Identification Systems

Gyozo Godor, Sandor Imre

ISBN: 978-1-61804-313-9 7

10

12

13

19

31

41

50

60

69

74

92

100



Recent Researches in Applied Informatics

Challenges in Building a Big Data Warehouse Applied to the Hotel Business Intelligence

Daniel Martins, Célia M. Q. Ramos, Jodo M. F. Rodrigues, Pedro J. S. Cardoso, Roberto Lam,
Francisco Serra

A New Method of CDOM Absorption in China East Coastal Waters
Xiangguang Zhang, Yongsheng Xu

Fractal Objects in Computer Graphics

Costin-Anton Boiangiu, Adrian Gabriel Morosan, Marian Stan

The Role of Social Research in Optimization of ICT Tools for Management of Industrial
Symbiotic Networks
Nadja Damij, Urska Fric, Borut Roncevi¢

Interference Analysis for Efficient Frequency Allocation of DRM + System in Band I
Sanglim Ju, Kyungseok Kim

A Novel Vertical Handover Scheme For Telecardiology Application
Hoe Tung Yew, Eko Supriyanto, Yuan Wen Hau, Haikal Satria

Single-Image Specular Highlight Removal on the Gpu

Costin-Anton Boiangiu, Razvan Madalin Oita, Mihai Zaharescu

Information and Communication Technology Trend Analysis Using YouTube Video Based on
Latent Dirichlet Allocation Model
Lun-Chi Chen, Hao-Hsun Tesng, I-En Liao

Categorical Encoding with Neural Networks and Genetic Algorithms
Angel Fernando Kuri-Morales

Sports Facility Allocation Based on Preferences of Users
Rong-Chang Chen, Xiu-Xiu Cao, Chien-Ting Chen

AIDF: An Identity as a Service Framework for the Cloud
Jaweher Zouari, Mohamed Hamdi, Tai-Hoon Kim

Generating Digital Learning Materials from Demonstration on Computer
Hsieh-Hua Yang, Wen-Chen Ho, Li-Min Chen, Hung-Jen Yang, Miao-Kuei Ho

Bounds for Kolmogorov-Smirnov Type Boundary Crossing Probability with Application to
Model Check for Spatial Regression
Wayan Somayasa, Yulius B. Pasolon

An Inter-Frame De-Jittering Scheme for Video Streaming over Mobile Communication
Networks
Tsang-Ling Sheu, Po-Wen Lee

Emergency Diagnosis of Myocardial Infarction (MI) by Artificial Neural Network
Saeid Afshar

ISBN: 978-1-61804-313-9 8

110

118

123

132

141

147

152

158

167

176

182

188

198

206

214



Recent Researches in Applied Informatics

Applying Reverse Engineering Techniques to Verify the Estimation of Software Code Size Using 219
COSMIC Full Function Point
Dowming Yeh, Yi-Hong Chen, Chih-Ying Yang

Asymmetric Encryption on the Basis of Non-positional Polynomial Notations 225

Rustem Biyashev, Saule Nyssanbayeva, Nursulu Kapalova

Behavior Prediction in Home Telecare Systems 231

Jose Manuel Lopez-Guede, Aitor Moreno-Fernandez-de-Leceta, Manuel Graria

Authors Index 241

ISBN: 978-1-61804-313-9 9



Recent Researches in Applied Informatics

Plenary Lecture 1

Boundary Value Problems and a Class of Functional Equations Arising in the Queuing
Theory

Professor Janusz Brzdek
Pedagogical University of Cracow
Department of Mathematics
Krakow, Poland
E-mail: jbrzdek@up.krakow.pl

Abstract:
During the past five decades numerous researchers investigated a eclass of funetional equations
(FEs), with many important applications (e.g.. in communication and networks). The general
form of equations from that class is

Ch (i".- y)P(:_i_,"_. y) =Cs ('T". y)P(J O) + 03(21". y:]P(U' y} + C'i(‘T". y)P(U' 0) “-J
where Ci(x,y), i = 1,2,3,4, are given functions in two complex variables 2, y. The main unknown
function Pz, y) is a probability generating function (PGF) and therefore it is defined and analytic
in the unit dise of the complex plane.
Particular examples of functional equations of form (1) arise, e.g., in some models of a 2 x 2 switch
[1], an asymmetric switch [2], a queueing system which has applications in the inventory control of
database systems |6, the wireless networks |7], a gateway linking two ethernet local area networks
[9], & switch transmitting two-class traflic over unreliable channels [10], a multimedia multiplexer
[11], and of some other systems |12].
Unfortunately, there is no universal solution method known for such FEs, so far. The most popular
technique is a reduction to a boundary value problem, which was pioneered by Malyshev [8] (cf.
[4]). An ample discussion on related issues can by found in |3, 5],
For instance, the equation in |E}| has the form

(M (z,y) — zy) P(z,y) = (1 — y) (M (x,0) + T1&azy) P(x, 0)
+ (1 —z)(M(0,y) + T2&12y) P(0, )
— (1= 2)(1 — y)M(0,0)P(0,0) (2)

b

with

P{:I, y} = Z pm.ﬂ:rmynr rye D!

m ., n=>0
being PGFE of a sequence of nonnegative real numbers pp, » (m,n = 0,1,2, ...} with the normal-

ization coundition
o

Pmn = 1, (3)
>

m.n=>0

and
Mz, y) = (F1 + ris51y + &1zy) (T2 + raSazx + So2y),
where 0 < r;,5;,&; < 1for j =1,2 are lixed real numbers and § =1 — g for every q.
The lecture concerns possible deseriptions (involving also boundary value problem techniques) of
solutions to some of equations of type (1); in particular, solutions to (2],

ISBN: 978-1-61804-313-9 10
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Plenary Lecture 2

Bayesian Network Approach to Health Informatics: Its Performance and Implications

Professor Kun Chang Lee
Professor of MIS
Director of Health Mining Research Institute
SKKU Business School, Sungkyunkwan University
Republic of Korea
E-mail: kunchanglee@gmail.com

Abstract: Health informatics has received a great deal of attentions from both practitioners and academicians due to
its huge impact on people's wellness and health policy. However, it has still suffered from lack of sophisticated
information technology theory to fulfill rising demands in accuracy and timeliness of health-related policies in many
advanced and developing countries. Furthermore, health problems and issues are plagued by many types of
complicated causalities among factors affecting health performance. Therefore, to fill the research void like this, |
suggest Bayesian network theory as an effective and robust alterative. To show performance of the Bayesian
network, | used six years of KNHANES (Korea National Health and Nutrition Examination Survey) dataset
(2008~2013) to apply the Bayesian network to investigate how the depression in the elderly is influenced by a
number of related explanatory variables such as demographic factors, objective & subjective health-related well-being
factors. | could derive a set of useful and meaningful rules from doing a number of what-if and goal-seeking
simulations with the resulted Bayesian network models. Through a series of structured interview with health
professionals, | found that the causal rules obtained from the Bayesian network possess a great deal of implications
for the health practitioners and researchers as well. | hope that this study may shed more practical lights on future
studies on health informatics focusing on the usage of IT (information technology).

Brief Biography of the Speaker: Dr. Kun Chang Lee is a full professor of MIS at SKKU Business School in
Sungkyunkwan University, South Korea. He is a Distinguished Professor holding SKKU Fellowship. He received his
PhD degree in artificial intelligence-based decision making MIS from KAIST (Korea Advanced Institute of Science
and Technology). He is on the editorial board at several international journals such as Online Information Review
(SSCI), Scientia (SCIE), Journal of Universal Computer Science (SCIE), and Information (SCIE). He conducted as a
guest editor in Decision Support Systems, Online Information Review (SSCI), Electronic Commerce Research and
Applications (SSCI), and Computers in Human Behavior (SSCI). He has presented papers regularly in a number of
prestigious international conferences like HICSS (Hawaii International Conference on System Sciences), AMCIS
(Americas Conference on Information Systems), and ICIS (International Conference on Information Systems).
Professor Lee is an internationally recognized authority on decision making & support, ubiquitous computing,
intelligent systems, creativity science, human-robot interaction, human-computer interaction, and health mining. His
publication records include over 200 articles in scholarly and professional journals. Refer to
http://scholar.google.co.kr/citations?user=i2B1Rj8AAAAJ&hl=en for more details on Professor Lee's academic
records. He has contributed to a number of international conferences as a program committee member, including
CONTEXT (International and Interdisciplinary Conference on Modeling and Using Context), ACIIDS (Asia Conference
on Intelligent Information and Database), WORLDCOMP (World Congress in Computer Science, Computer
Engineering, and Applied Computing), UCMA (International Conference Ubiquitous Computing and Multimedia
Applications), UBICOMM (International Conference on Mobile Ubiquitous Computing, Systems, Services and
Technologies), PACIS (Pacific Conference on Information Systems), IASTED International Conference on Atrtificial
Intelligence and Applications, International Conference on Intelligent Systems and Control, International Conference
on Ubiquitous Information Management and Communication, IASTED International Conference on Computational
Intelligence, International Workshop on Improved Mobile User Experience (IMUx), and IADIS International
Conference on Information Systems, among others.
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