1/2

2017 Federated Conference
on Computer Science and
Information Systems

(FedCSIS 2017)

Prague, Czech Republic
3-6 September 2017

Pages 1-680

.Q IE E E IEEE Catalog Number: CFP1785N-POD
’ ISBN: 978-1-5090-4414-6



Copyright © 2017, Polish Information Processing Society
All Rights Reserved

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1785N-POD
ISBN (Print-On-Demand): 978-1-5090-4414-6
ISBN (Online): 978-83-946253-7-5

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

FORMAL DEFINITION OF A GENERAL ONTOLOGY PATTERN LANGUAGE USING A

GRAPH GRAIMMAR ...ttt sttt ettt e st e sttt e teeaa bt e bee e s et e sheeaab e e e Eee e s teeeR b e enbe e ane e e aseeanbeesbeeebeennbeenneeannees 1
Eduardo Zambon ; Giancarlo Guizzardi

APPLICATION OF MEAN-VARIANCE MAPPING OPTIMIZATION FOR PARAMETER

IDENTIFICATION IN REAL-TIME DIGITAL SIMULATION .....coit ittt snee e snes e nnee s 11
Abdulrasaq Gbadamosi ; José L. Rueda ; Da Wang ; Peter Palensky

TOP K RECOMMENDATIONS USING CONTEXTUAL CONDITIONAL PREFERENCES

IMIODIEL ...ttt bbbtk h e E b H bR R R R R bR R R R R R E R bbb n et 19
Aleksandra Karpus ; Tommaso Di Noia ; Krzysztof Goczyla
ON THE USE OF NATURE INSPIRED METAHEURISTIC IN COMPUTER GAME ........cccoiiiiiiiiiiiiiceis 29

Piotr A. Kowalski ; Szymon Lukasik ; Malgorzata Charytanowicz ; Piotr Kulczycki

DETERMINING THE SIGNIFICANCE OF FEATURES WITH THE USE OF SOBOL METHOD

IN PROBABILISTIC NEURAL NETWORK CLASSIFICATION TASKS ...t 39
Piotr A. Kowalski ; Maciej Kusy

DETECTION AND DIMENSION OF MOVING OBJECTS USING SINGLE CAMERA APPLIED

TO THE ROUND TIMBER MEASUREMENT ..ottt sttt an e 49
Yurii V. Chiryshev ; Artem V. Kruglov ; Anastasia S. Atamanova ; Svetlana G. Zavada

BINDING OPERATORS IN TYPE-THEORY OF ALGORITHMS FOR ALGORITHMIC BINDING

OF FUNCTIONAL NEURO-RECEPTORS ..ottt ab bbb an e nne e 57
Roussanka Loukanova

TOWARDS REAL-TIME MOTION ESTIMATION IN HIGH-DEFINITION VIDEO BASED ON

POINTS OF INTEREST .. .ottt e e e et e e e et e e e e ebe e e e e aat e e e sabeeeebeeeeasbeeeesabeeesabaseeasssaeesabeeesnbaeeaasseas 67
Petr Pulc ; Martin Holena
DATA CLUSTERING WITH GRASSHOPPER OPTIMIZATION ALGORITHM .....ccoooiivieiiee e 71

Szymon Lukasik ; Piotr A. Kowalski ; Malgorzata Charytanowicz ; Piotr Kulczycki

CO-EVOLUTIONARY ALGORITHM SOLVING MULTI-SKILL RESOURCE-CONSTRAINED

PROJECT SCHEDULING PROBLEM .......ooitiiiitiiie it b st b et nn s 75
Pawel B. Myszkowski ; Maciej Laszczyk ; Dawid Kalinowski

EFFICIENT SELECTION OPERATORS IN NSGA-11 FOR SOLVING BI-OBJECTIVE MULTI-

SKILL RESOURCE-CONSTRAINED PROJECT SCHEDULING PROBLEM ......ccccoiiiiiiiiniiiiie e 83
Pawel B. Myszkowski ; Maciej Laszczyk ; Joanna Lichodij

HYBRID MULTIEVOLUTIONARY SYSTEM TO SOLVE FUNCTION OPTIMIZATION

PROBLEIMS ... .ottt ettt h et b e bt s b a4 s bt e bt e bt e b e e b e e b e e Rt e ae e b e e A b e ARt et e b e e b e e bt e be et e et e s be e e st e et neeenes 87
Krzysztof Pytel

UTILIZING MULTIMEDIA ONTOLOGIES IN VIDEO SCENE INTERPRETATION VIA

INFORMATION FUSION AND AUTOMATED REASONING ......cocoiiiiiiiee ittt nne e 91
Leslie F. Sikos

USING CLASSIFICATION FOR COST REDUCTION OF APPLYING MUTATION TESTING ....cccccoceveveieenen, 99
Joanna Strug ; Barbara Strug

EVOLVING KERAS ARCHITECTURES FOR SENSOR DATA ANALYSIS ... 109

Petra Vidnerova ; Roman Neruda
MEASUREMENT OF THE APPROPRIATENESS IN CAREER SELECTION OF THE HIGH

SCHOOL STUDENTS BY USING DATA MINING ALGORITHMS: A CASE STUDY ..ot 113
Hidayet Takci ; Kali Gurkahraman ; Ahmet Firat Yelkuvan
HELPING Al TO PLAY HEARTHSTONE: AAIA'L7 DATA MINING CHALLENGE ........cccccoiiiiiiiiieeee, 121

Andrzej Janusz ; Tomasz Tajmajer ; Maciej Swiechowski
PREDICTING UNPREDICTABLE: BUILDING MODELS HANDLING NON-IID DATA, A

HEARTHSTONE CASE STUDY .ottt et b bbbt s b e st bt st e sb e s e e e bt e st e s b e e ss e sk e e st e nbeeseenbeenras 127
Dominik Deja
HELPING Al TO PLAY HEARTHSTONE USING NEURAL NETWORKS. ..ot 131

Lukasz Grad
EVALUATION OF HEARTHSTONE GAME STATES WITH NEURAL NETWORKS AND

SPARSE AUTOENGCODING ... ..ottt ettt ettt e et e et e e st e e e e tb e e e e bt e e e saba e e e bbeeeebbeeesabeeeaabseeeesabeeesntaeesateeaeas 135
Jan Jakubik

MULTI-MODEL APPROACH FOR PREDICTING THE VALUE FUNCTION IN THE GAME OF

HEATHSTONE: HEROES OF WARCRAFT ...ttt ettt et e et e e st e e e etta e e e etae e s sabaaeaeaaeeesnbaeesanbaeeannes 139

Alexander Morgun



USE OF DOMAIN KNOWLEDGE AND FEATURE ENGINEERING IN HELPING Al TO PLAY

L | G I 1S T 1 SRS 143
Przemyslaw Przybyszewski ; Szymon Dziewiatkowski ; Sebastian Jaszczur ; Mateusz Smiech ; Marcin Szczuka

AN ENSEMBLE MODEL WITH HIERARCHICAL DECOMPOSITION AND AGGREGATION

FOR HIGHLY SCALABLE AND ROBUST CLASSIFICATION ...c.ooiiiiiiiiieeeeest et 149
Quang Hieu Vu ; Dymitr Ruta ; Ling Cen
PREDICTIVE AND DESCRIPTIVE ANALYSIS FOR HEART DISEASE DIAGNOSIS ..., 155

Frantisek Babic ; Jaroslav Olejar ; Zuzana Vantova ; Jan Paralic
SUBVOCAL SPEECH RECOGNITION VIA CLOSE-TALK MICROPHONE AND SURFACE
ELECTROMYOGRAM USING DEEP LEARNING .......ooiiiiiiiiieee ettt ne e 165
Mohamed S. Elmahdy ; Ahmed A. Morsy
DEVELOPING A NEW SVM CLASSIFIER FOR THE EXTENDED ES PROTEIN STRUCTURE

PREDICTION . ...tttk b b bbb bbb E e h e b e e bbbt bttt e bt bt e bt e b et et e bt 169
Piotr Fabian ; Katarzyna Stapor
TOWARDS A KEYWORD EXTRACTION IN MEDICAL AND HEALTHCARE EDUCATION ......c.ccccoovininins 173

Martin Komenda ; Matej Karolyi ; Roman Vyskovsky ; Katerina Jezova ; Jakub Scavnicky
MEDICAL BIOPHYSICS AS A COMBINATION OF THE TRADITIONAL EDUCATIONAL

METHOD AND E-LEARNING ... .ottt sttt ettt e st e et e e seeesseesmteesseeesteeaneeanteesseeesteeaneeanseennanesseeanseenses 177
David Kordek ; Martin Kopecek ; Petr Voda

A METHOD FOR DATA CLASSIFICATION IN SLOVAK MEDICAL RECORDS.......cccccocieiieve e 181
Erik Kucera ; Oto Haffner ; Erich Stark

INTEGRATION OF VIRTUAL PATIENTS IN EDUCATION OF VETERINARY MEDICINE........c.ccccvniniine. 185

Jaroslav Majernik ; Marian Madar ; Jana MojziSova
SEMI-REAL-TIME ANALYSES OF ITEM CHARACTERISTICS FOR MEDICAL SCHOOL

ADMISSION TESTS. .o e 189
Patricia Martinkové ; Lubomir Stepanek ; Adéla Drabinova ; Jakub Houdek ; Martin Vejrazka ; Cestmir Stuka

MOODLE PORTAL IN VIRTUALIZED ENVIRONMENT — A PERFORMANCE ANALYSIS.....cccccovniinenn. 195
Vladimir Masin ; Martin Kopecek ; Josef Hanu$

FEATURE SELECTION METHODS APPLIED TO SEVERE BRAIN DAMAGES DATA ......cooociinieeeeieee 199

Wieslaw Paja ; Krzysztof Pancerz
PREPROCESSING COMPENSATION TECHNIQUES FOR IMPROVED CLASSIFICATION OF
IMBALANCED MEDICAL DATASETS. ...ttt bbb b e bbbt ab e b s 203
Agnieszka Wosiak ; Sylwia Karbowiak
NEURO-ENDO-TRAINER-ONLINE ASSESSMENT SYSTEM (NET-OAS) FOR NEURO-

ENDOSCOPIC SKILLS TRAINING .....ooi ittt ettt sttt s e st e e st e e teesaaeanteestaeeteesnseetaesnneesneesnreenres 213
Vinkle Kumar Srivastav ; Britty Baby ; Ramandeep Singh ; Prem Kalra ; Ashish Suri
FORMALIZATION OF PELL'S EQUATION IN THE MIZAR SYSTEM ... 223

Marcin Acewicz ; Karol Pak
PROGRESS IN THE INDEPENDENT CERTIFICATION OF MIZAR MATHEMATICAL

LIBRARY IN ISABELLE.........oi bbbt b e b e bbb sb e bt s e an s e nenreen 227
Cezary Kaliszyk ; Karol Pak

FORMALIZATION OF THE ALGEBRA OF NOMINATIVE DATA IN MIZAR. ..ot 237
Artur Kornilowicz ; Andrii Kryvolap ; Mykola Nikitchenko ; levgen Ivanov

INTRODUCING EUCLIDEAN RELATIONS TO MIZAR ... .ottt 245

Adam Naumowicz ; Artur Kornilowicz
IS THERE A COMPUTABLE UPPER BOUND ON THE HEIGHTS OF RATIONAL SOLUTIONS

OF A DIOPHANTINE EQUATION WITH A FINITE NUMBER OF SOLUTIONS? .....ccciiiiiiiinceeeecie 249
Krzysztof Molenda ; Agnieszka Peszek ; Maciej Sporysz ; Apoloniusz Tyszka
MODELING VALUE-BASED REASONING FOR AUTONOMOUS AGENTS......ccciiiiiiiiiiee e 259

Tomasz Zurek ; Michail Mokkas

PITCHKEYWORDEXTRACTOR: PROSODY-BASED AUTOMATIC KEYWORD EXTRACTION

(O T o = =l O o O ] I I = N PR PSS 265
lurii Lezhenin ; Artyom Zhuikov ; Natalia Bogach ; Elena Boitsova ; Evgeny Pyshkin

RESEARCH ON PROPOSALS AND TRENDS IN THE ARCHITECTURES OF SEMANTIC

SEARCH ENGINES: A SYSTEMATIC LITERATURE REVIEW ...t 271
Jorge Morales ; Andrés Melgar

JUST WALK: RETHINKING USE CASES IN MOBILE AUDIO TRAVEL GUIDES............cccooiiiiiiiiiecies 281
Evgeny Pyshkin ; Pavel Korobenin

FAILURE ANALYSIS FOR ADAPTIVE AUTONOMOUS AGENTS USING PETRINETS......ccoiiiiiieieieen 293

Mirgita Frasheri ; Lan Anh Trinh ; Baran Cir(kli ; Mikael Ekstrém



DEVELOPMENT OF SIMULATIONS FOR AMBIENT ASSISTED LIVING THROUGH

PATTERN REPOSITORIES ...ttt b e bt h bt se e s bt e e b e e b e s bt e s e e et e e nbesbeenneebeannas 299
Rubén Fuentes-Fernandez ; Jorge J. Gomez-Sanz

ELECTRICITY PEAK DEMAND CLASSIFICATION WITH ARTIFICIAL NEURAL

NETWORKS. ...ttt h e bt h bbb b et e h bt bk AR E b e e bt e b e e bR et b et e bt bt e bbb et et e b e 307
Krzysztof Gajowniczek ; Rafik Nafkha ; Tomasz Zabkowski

TOWARDS AN AGENT-BASED SIMULATION OF BUILDING STOCK DEVELOPMENT FOR

THE CITY OF HAMBURG ...ttt ettt bbbt bbb s bbb e bt s bt et b e e b e e b nreen 317
Thomas Preisler ; Tim Dethlefs ; Wolfgang Renz ; lvan Dochev ; Hannes Seller ; Irene Peters
DOCUMENT CLUSTERING USING A GRAPH COVERING WITH PSEUDOSTABLE SETS.......c.ccccooniiiienen. 329

Jens Dorpinghaus ; Sebastian Schaaf ; Juliane Fluck ; Marc Jacobs

EVENT RELATION ACQUISITION USING DEPENDENCY PATTERNS AND CONFIDENCE-

WEIGHTED CO-OCCURRENCE STATISTICS . ..otttk 339
Shohei Higashiyamat ; Kunihiko Sadamasa ; Takashi Onishi ; Yotaro Watanabe

A COMPARISON OF AUTHORSHIP ATTRIBUTION APPROACHES APPLIED ON THE

LITHUANIAN LANGUAGE ..ot b e bbbt b et b e b e bt e b e nbenreens 347
Jurgita Kapociute-Dzikiene ; Algimantas Venckauskas ; Robertas Damasevicius

EXTRACTION OF SPECIFIC DATA FROM A SOUND SAMPLE BY REMOVING ADDITIONAL

(0] IS 1 T I T T\ S PSS 353
Dawid Polap
DEEP LEARNING METHODS FOR SUBJECT TEXT CLASSIFICATION OF ARTICLES .......c.ccocvviviniiniennnn 357

Piotr Semberecki ; Henryk Maciejewski

A HIERARCHICAL APPROACH FOR SENTIMENT ANALYSIS AND CATEGORIZATION OF

TURKISH WRITTEN CUSTOMER RELATIONSHIP MANAGEMENT DATA ..o 361
Mehmet Saygin Seyfioglu ; Mustafa Umut Demirezen

PERSONALITY PREDICTION BASED ON TWITTER INFORMATION IN BAHASA

INDONESIA ..ottt bbbt h e bt e h e bt b oAbt s bt e o Rt e b e oAb e e bt e bt e E e oAb e e bt et e e b e e b e e he e nbe e b e e b e nbe e b e s beanbenbeenes 367
Veronica Ong ; Anneke D. S. Rahmanto ; Williem ; Derwin Suhartono ; Aryo E. Nugroho ; Esther W. Andangsari ;
Muhamad N. Suprayogi

OPEN CLASS AUTHORSHIP ATTRIBUTION OF LITHUANIAN INTERNET COMMENTS

USING ONE-CLASS CLASSIFIER .....ooiitiitiii e bbbt bbbt b e b e 373
Algimantas Venckauskas ; Arnas Karpavicius ; Robertas Damasevicius ; Romas Marcinkevicius ; Jurgita
Kapociute-Dzikiené ; Christian Napoli

UNSUPERVISED TOOL FOR QUANTIFICATION OF PROGRESS IN L2 ENGLISH

PHRASEOLOGICAL ...ttt btk b b bt h b e bt bbbt b bt bttt b e et et e b e 383
Krzysztof Wolk ; Agnieszka Wolk ; Krzysztof Marasek
BIG DATA LANGUAGE MODEL OF CONTEMPORARY POLISH.......ccoiiiiiiiie e 389

Krzysztof Wolk ; Agnieszka Wolk ; Krzysztof Marasek
OPTIMISING SVM TO CLASSIFY IMBALANCED DATA USING DISPERSIVE FLIES

(O] I 11V 11 AN I 1 1 USSR 399
Haya Abdullah Alhakbani ; Mohammad Majid Al-Rifaie
CORRELATION CLUSTERING: A PARALLEL APPROACH? .....coi ittt 403

LaszI6 Aszalcos ; Maria Bakd
AN INTEGER PROGRAMMING BASED ANT COLONY OPTIMISATION METHOD FOR

NURSE ROSTERING ...ttt bbb h bbb e e bt a e e bt s e e b e e b e s bt e s bR e e b e e b ane s 407
Joe D. Bunton ; Andreas T. Ernst ; Mohan Krishnamoorthy
ANT COLONY OPTIMIZATION ALGORITHM FOR WORKFORCE PLANNING ........cccooiiiieniricenieie e 415

Stefka Fidanova ; Gabriel Luque ; Olympia Roeva ; Marcin Paprzycki ; Pawel Gepner

COMPARISON OF TWO TYPES OF QUANTUM ORACLES BASED ON GROVER'S

ADAPTATIVE SEARCH ALGORITHM FOR MULTIOBJECTIVE OPTIMIZATION PROBLEMS.................. 421
Gerardo G. Fogel ; Benjamin Baran ; Marcos Villagra

USING BRANCHING-PROPERTY PRESERVING PRUFER CODE TO ENCODE SOLUTIONS

FOR PARTICLE SWARM OPTIMISATION . ....ootiiiiit it ane s 429
Hanno Hildmann ; Dymitr Ruta ; Dina Y. Atia ; A. F. Isakovic

ANCHORED ALIGNMENT DISTANCE BETWEEN ROOTED LABELED UNORDERED TREES. ................... 433
Takuya Yoshino ; Yuma Ishizaka ; Kouichi Hirata

A DISTANCE-BASED APPROACH FOR HUMAN POSTURE SIMULATIONS .....c.oooiiiiiiieeneseeie e 441

Antonio Mucherino ; Douglas Gongalves ; Antonin Bernardin ; Ludovic Hoyet ; Franck Multon
SOLVING 0-1 QUADRATIC PROBLEMS WITH TWO-LEVEL PARALLELIZATION OF THE

BIQCRUNGCH SOLVER ...tttk bbb bt bt s bbbt b et s bbbttt n e et eb e bt e 445
Camille Coti ; Etienne Leclercq ; Frédéric Roupin ; Franck Butelle



A FULLY FUZZY LINEAR PROGRAMMING MODEL TO THE BERTH ALLOCATION
L @ 1= I VSRS 453
Flabio Gutiérrez Segura ; Edwar Lujan Segura ; Edmundo Vergara Moreno ; Rafael Asmat Uceda

AN ELECTRONIC MARKET MODEL WITH MATHEMATICAL FORMULATION AND

HEURISTICS FOR LARGE-SCALE BOOK TRADING .......ooiiiiiiiiie sttt sttt s snean 459
Ali Haydar Ozer
DISTANCE-2 COLLISION-FREE BROADCAST SCHEDULING IN WIRELESS NETWORKS ........ccccoovevvrnee. 469

Valentin Pollet ; Vincent Boudet ; Jean-Claude Konig

VEHICLE ORIENTED ALGORITHMS FOR THE RELOCATION OF VEHICLE SHARING

SY STEIMS ettt b bbbt e R b oo bt e s et k£ 4R b e AR £ 2R e e R £ oA R e AR £ e R R e AR e oA R e AR £ e AR e R e e bt eR e e R e R e e bt nRe e e ebeenrenreenes 473
Alain Quilliot ; Antoine Sarbinowski

CATCHING CLOUDS: SIMULTANEOUS OPTIMIZATION OF THE PARAMETERS OF

BIOLOGICAL AGENT PLUMES USING DIRICHLET PROCESSES TO BEST ESTIMATE

INFECTION SOURCE LOCATION. ....ciitttitiit ettt ettt sttt b bt bttt b e r e b 481
James Thompson ; Thomas Finnie ; lan Hall ; Nina Dobrinkova

OPENMP THREAD AFFINITY FOR MATRIX FACTORIZATION ON MULTICORE SYSTEMS. .................... 489
Beata Bylina ; Jaroslaw Bylina

A FRAMEWORK FOR GENERATING AND EVALUATING PARALLELIZED CODE .........cccccioiniiiiiiicicnienns 493

Jaroslaw Bylina

BLOCK SUBSPACE PROJECTION PRECONDITIONED CONJUGATE GRADIENT METHOD

FOR STRUCTURAL MODAL ANALYSIS ...ttt 497
Sergiy Fialko ; Viktor Karpilovskyi

AN ALGORITHM FOR GAUSSIAN RECURSIVE FILTERS IN A MULTICORE

P O o 1 I =T O 6 1 USSP 507
Ardelio Galletti ; Giulio Giunta ; Livia Marcellino ; Diego Parlato
ON MEMORY FOOTPRINTS OF PARTITIONED SPARSE MATRICES.........ccoo oot see e 513

Daniel Langr ; Ivan Simecek

OPTIMIZING NUMERICAL CODE BY MEANS OF THE TRANSITIVE CLOSURE OF

DEPENDENGCE GRAPHS ... .ottt ettt st e et e et e e s bt e sabe e abe e e raeesaeeeabeesteeebeesaeeeabeesnbeesaeesnreenres 523
Marek Palkowski ; Wlodzimierz Bielecki

A NON-SPECULATIVE PARALLELIZATION OF REVERSE CUTHILL-MCKEE ALGORITHM

FOR SPARSE MATRICES REORDERING .......ooooii ettt et ette e e st e e e sta e e e sba e e e aabeaeannes 527
Thiago Nascimento Rodrigues ; Maria Claudia Silva Boeres ; Lucia Catabriga

LEAST SQUARE METHOD ROBUSTNESS OF COMPUTATIONS: WHAT IS NOT USUALLY

CONSIDERED AND TAUGHT ..ottt ettt ettt e st e e s e tb e e e e e ab e e e sabae e e ebbaeeeibbeeeaabeeeaabbaeeesabeeesnbeeesanreeens 537
Vaclav Skala

ENHANCING THE IMPERCEPTIBILITY OF IMAGE STEGANOGRAPHY FOR

INFORMATION HIDING.......oii ittt ettt s b st e e be e et e e s bt e et e e e tae e beesabeenbeessbeesbsesabeeabeeesteesnbeenbeenrnes 545
Mohamed M. Fouad

THE IMPACT OF MALWARE EVOLUTION ON THE ANALYSIS METHODS AND

INFRASTRUGCTURE ... ..ottt e e e e et e et e e e st b b e e e s ab e e e s baee e abbeeeesbbeeesabeeeaateeeeesabeeesabeeeataeaens 549
Krzysztof Cabaj ; Piotr Gawkowski ; Konrad Grochowski ; Alexis Nowikowski ; Piotr Zérawski

QUANTUM COLOR IMAGE ENCRYPTION BASED ON MULTIPLE DISCRETE CHAOTIC

R S T =AY, TSRS 555
Li Li ; Bassem Abd-El-Atty ; Ahmed A. Abd El-Latif ; Ahmed Ghoneim

TARZAN: AN INTEGRATED PLATFORM FOR SECURITY ANALYSIS ..o 561
Marek Rychly ; Ondrej Rysavy

HIGH-LEVEL MALWARE BEHAVIOURAL PATTERNS: EXTRACTABILITY EVALUATION.........cccvvennee. 569

Jana Stastna ; Martin Tomasek
APPLICATION OF SURVIVAL FUNCTION IN ROBUST SCHEDULING OF PRODUCTION

Lukasz Sobaszek ; Arkadiusz Gola ; Edward Kozlowski

A HYBRID METHOD FOR OPTIMIZATION SCHEDULING GROUPS OF JOBS........cccccoci i 579
Jaroslaw Wikarek ; Tadeusz Stefanski

ANSWER SET PROGRAMMING FOR MODELING AND REASONING ON MODULAR AND

RECONFIGURABLE TRANSPORTATION SYSTEMS ...ttt ettt ettt ataa e 587
Walter Terkaj ; Marcello Urgo ; Daniela Andolfatto

AVAILABLE BANDWIDTH ESTIMATION IN SMART VPN BONDING TECHNIQUE BASED

ON A NARX NEURAL NETWORK ... ..ttt e ettt e e ettt e e et e e e st e e e e e bt e e e e s abe e e aabeeasabtaeeesabeeesntaeeaatsaaeas 601

Giacomo Capizzi ; Grazia Lo Sciuto ; Francesco Beritelli ; Francesco Scaglione ; Dawid Polap ; Kamil Ksiazek ;
Marcin Wozniak



H.265 INVERSE TRANSFORM FPGA IMPLEMENTATION IN IMPULSE C .....coooiiiiiiie e 607
Slawomir Cichon ; Marek Gorgon

NEW CONTENT BASED IMAGE RETRIEVAL DATABASE STRUCTURE USING QUERY BY

APPROXIMATE SHAPES. ...ttt ettt e et e e e st e e e e bt e e e sab e e e e baeeeebbeeesabaeesbaeeeessreeesbeeesabeeeannes 613
Stanislaw Deniziak ; Tomasz Michno
SENIORS' EXPERIENCES WITH ONLINE BANKING .......oooiiiie ittt ettt sva e snaesve e sraesna e 623

Chrysoula Gatsou ; Anastasios Politis ; Dimitrios Zevgolis
CORNEAL ENDOTHELIUM IMAGE SEGMENTATION USING FEEDFORWARD NEURAL

LI L YA T R PRS 629
Anna Fabijanska

AUTOMATIZED GENERATION OF ALPHABETS OF SYMBOLS ......ooooiiiiee et 639
Serhii Hamotskyi ; Anis Rojbi ; Sergii Stirenko ; Yuri Gordienko

SOCCER EVENT RECOGNITION TECHNIQUE BASED ON PATTERN MATCHING .......ccccocviivieieiiniencn 643

Jiwon Lee ; Do-Won Nam ; Sungwon Moon ; Jungsoo Lee ; Wonyoung Yoo
DESIGN OF AUDIO DIGITAL WATERMARKING SYSTEM RESISTANT TO REMOVAL

AT T A CK et e et e e e et e s tee e e e taee e e sabee e s beeeeatseeeeaabeeeaateeeeeAbeeeeahbeee e taeeeaabeeeaabeeeaateeeeaareeeaabeeeateaeaane 647
Valéry Korzhik ; Vasily Alekseev ; Guillermo Morales-Luna

GPU ACCELERATED 2D AND 3D IMAGE PROCESSING ...ttt sttt e tea e 653
Anca Morar ; Florica Moldoveanu ; Alin Moldoveanu ; Victor Asavei Oana Balan

OPTICAL DRIVING FOR A COMPUTER SYSTEM WITH AUGMENTED REALITY FEATURES................. 657

Tomasz Palys ; Krzysztof Murawski ; Artur Arciuch ; Andrzej Walczak

THE NEXT GENERATION OF IN-HOME STREAMING: LIGHT FIELDS, 5K, 10 GBE, AND

FOVEATED COMPRESSION. ...ttt bbbt bbb bbbt se e b e e e bt e sneabe s 663
Daniel Pohl ; Daniel Jungmann ; Bartosz Taudul ; Richard Membarth ; Harini Hariharan ; Thorsten Herfet ;
Oliver Grau

GROUND PLANE DETECTION IN 3D SCENES FOR AN ARBITRARY CAMERA ROLL

ROTATION THROUGH “V-DISPARITY” REPRESENTATION .....ooiiiiiiiiii it 669
Piotr Skulimowski ; Mateusz Owczarek ; Pawel Strumillo

THE MEMBRANE SHAPE MAPPING OF THE ARTIFICIAL VENTRICLE IN THE ACTUAL

DIMENSIONS bbb bbb b h b e e b e b e e R b oAb e e b s e R e ea b e e bt e h et e b e e bt s b e e s e e b e e ab e b e e b e e neane s 675
Wojciech Sulej ; Krzysztof Murawski

SELECTIVE IMAGE AUTHENTICATION USING SHEARLET COEFFICIENTS TOLERANT TO

JPEG COMPRESSION ...ttt sttt b b bttt b e e bt e bt e et e h e e bt ehe e e e e Ee e b e eh e e ne e e b e e bt eheeneeabeenbeaneennenbeen 681
Aleksei Zhuvikin

USE CASE DRIVEN MODULARIZATION AS A BASIS FOR TEST DRIVEN

IMODULARIZATION ..ottt sttt b sttt 1 ek e e s e sk e a1 4 a8t a8 b e s b e e bt e b e e Re e e bt e st e ke e ne e s be e s be et e enbenbeereenbeanean 693
Michal Bystricky ; Valentino Vranic

TOWARDS PROGRAMMABLE ADDRESS SPACES........oo ettt st snee e nnee s 697
Andrew Gozillon ; Paul Keir

PROGRAM ANALYSIS FOR CLUSTERING PROGRAMMERS' PROFILE........ccccoov e 701
Daniel José Ferreira Novais ; Maria Jodo Varanda Pereira ; Pedro Rangel Henriques

AN APPROACH FOR MODELING EVENTS IN INFORMATION SYSTEMS ... 707

Aleksandar Popovic ; Ivan Lukovic ; Vladimir Dimitrieski ; Verislav Bukic
PROPERTIES AND LIMITS OF SUPERCOMBINATOR SET ACQUIRED FROM CONTEXT-

FREE GRAMMAR SAMPLES. ... ..ottt sttt s b et e e s b e st e e st e e e aeesate st e e s tee e beesabeebeesrneesaeesnreenres 711
Michal Sicak ; Jan Kollar
LABELING SOURCE CODE WITH METADATA: A SURVEY AND TAXONOMY .....cccocciiiiiiiiiiieesiee e 721

Matus Sulir ; Jaroslav Poruban
TECHNO-ECONOMIC FRAMEWORK FOR CLOUD INFRASTRUCTURE: A COST STUDY OF

RESOURCE DISAGGREGATION ... ..oiit ittt ettt s et e et e e e e staaabeesteeesteessteaabeestaeeteesneeetaesnneesseesnreenses 733
Mozhgan Mahloo ; Jodo Monteiro Soares ; Amir Roozbeh

A DATABASE PERFORMANCE POLYNOMIAL MULTIPLE REGRESSION MODEL .......ccccocoviiiiiniiiieiiinns 743
Artur Nowosielski ; Piotr A. Kowalski ; Piotr Kulczycki

CLOUDLIGHTNING: A SELF-ORGANIZED SELF-MANAGED HETEROGENEOUS CLOUD ........ccccceveieene. 749

Huanhuan Xiong ; Dapeng Dong ; Christos Filelis-Papadopoulos ; Gabriel G. Castafié ; Theo Lynn ; Dan C.
Marinescu ; John P. Morrison

REPRESENTATION OF ATTACKER MOTIVATION IN SOFTWARE RISK ASSESSMENT

USING ATTACK PROBABILITY TREES ...ttt ettt ettt s e e e e e ntae e s sate e e s eabeeesnbeeesarbaeeannes 763
Marko Esche ; Federico Grasso Toro ; Florian Thiel
MULTIMODAL ARTIFACT METRICS FOR VALUABLE RESIN CARD........ccocviii it 773

Masaki Fujikawa ; Kouki Jitsukawa ; Shingo Fuchi



ON END-TO-END APPROACH FOR SLICE ISOLATION IN 5G NETWORKS. FUNDAMENTAL

CHALLENGES ...ttt ettt ettt e et e st e et ease e e teeasee e seeaseeenteeasee e s eeamteenseeeseeeaneeenseeaseeesseenneeansnenrennnsaenn 783
Zbhigniew Kotulski ; Tomasz Nowak ; Mariusz Sepczuk ; Marcin Tunia ; Rafal Artych ; Krzysztof Bocianiak ;
Tomasz Osko ; Jean-Philippe Wary

KEY EXCHANGE ALGORITHM BASED ON HOMOMORPHIC ENCRYPTION ......cccoviiiiiieiie e 793
Sergei Krendelev ; llya Kuzmin

BLACK HOLE ATTACK PREVENTION METHOD USING DYNAMIC THRESHOLD IN

MOBILE AD HOC NETWORKS ... oottt bbbt h e b ae e eb e e e e ebe e b e s b e e he e e beennesbeesneabeennas 797
Taku Noguchi ; Takaya Yamamoto

DEPENDABLE DESIGN FOR ELDERLY HEALTH CARE .......oiiii ittt 803
Kasi Periyasamy ; Vangalur Alagar ; Kaiyu Wan

ANALYSIS OF DDOS-CAPABLE IOT MALWARES ...ttt 807

Michele De Donno ; Nicola Dragoni ; Alberto Giaretta ; Angelo Spognardi
AN UNSUPERVISED EVIDENTIAL CONFLICT RESOLUTION METHOD FOR DATA FUSION

Walid Cherifi ; Boleslaw Szafranski
AN INCREMENTAL EVIDENTIAL CONFLICT RESOLUTION METHOD FOR DATA STREAM

FUSTON IN TOT ittt ettt ettt e e ettt e e e s b e e e ebbe e e e bbeeesabeeeaabaeeeasbeeeesabeeeaabaaeeessbeeesabeseaasbeeeessbeeesabeeesnbasennes 825
Walid Cherifi ; Boleslaw Szafranski
COMBAT TRIAGE SUPPORT USING THE INTERNET OF MILITARY THINGS ..........ccoi i, 835

Michal Dyk ; Mariusz Chmielewski ; Andrzej Najgebauer

AN APPROACH TO PREVENTION TO THE DNS INJECTION ATTACKS ON THE BASE OF

SYSTEM LEVEL COMPARISON METHOD MM ..ottt 843
Michal Melaniuk

ANALYSIS OF INTERFERENCES IN DATA TRANSMISSION FOR WIRELESS

COMMUNICATIONS IMPLEMENTED IN VEHICULAR ENVIRONMENTS......cocooiiiiinieee e 849
Valentin lordache ; Razvan Andrei Gheorghiu ; Marius Minea

CONSIDERATIONS FOR USING ZIGBEE TECHNOLOGY IN VEHICULAR NON-CRITICAL

APPLICATIONS ..ttt bt b bt b e b eh b e bR b e b e e st e bt e bt bbb et ebe e bt e bt e b e enenbeane 853
Valentin lordache ; Marius Minea ; Razvan Andrei Gheorghiu

IMPACT OF EXTERNAL PHENOMENA IN COMPRESSED SENSING METHODS FOR

WIRELESS SENSOR NETWORKS ...ttt ettt e ettt e e et e e e st e e e e ta e e e e ae e e e sabeeesabeeeeeaseeesabeeesbenaannes 857
Michal Kochlan ; Michal Hodoli
ADAPTATION OF MANET TOPOLOGY TO MONITOR DYNAMIC PHENOMENA CLOUDS.........ccccoevvveenn. 865

Mateusz Krzyszton ; Ewa Niewiadomska-Szynkiewicz

INTERNET CONNECTED WIRELESS COMBUSTIBLE GAS MONITORING SYSTEM FOR

APARTMENT BUILDINGS ...ttt sttt sttt a et be 14 sbe e st e nbe e be e ke e s b e s b e et e e beeneenbeebe e beenbeneenreen 873
Denis Spirjakin ; Alexander M. Baranov

FALL DETECTION USING LIFTING WAVELET TRANSFORM AND SUPPORT VECTOR

LAY O | SRR 877
Hanghan Liang ; Wipawee Usaha
OPTIMIZING RTS/CTS TO IMPROVE THROUGHPUT IN AD HOC WLANS........cco oot 885

Emilia Weyulu ; Masaki Hanada ; Moo Wan Kim
MODELLING AND IDENTIFICATION OF LINEAR DISCRETE SYSTEMS USING LEAST

SQUARESVMETHOD ................................................. PP PP P PP P PP PP 891
Peter Sarafin ; Martin Hadik ; Martin Revak ; Samuel Zak ; Peter Sevcik

LOAD BALANCING OF HETEROGENEOUS PARALLEL DC-DC CONVERTER ......cccociiiiiiiieeeccee e, 895
Samuel Zak ; Jaroslav Szabo

DEEP LEARNING FOR FINANCIAL TIME SERIES FORECASTING IN A-TRADER SYSTEM ..........ceue..... 905

Jerzy Korczak ; Marcin Hemes

IMPLEMENTING ERP SYSTEMS IN HIGHER EDUCATION INSTITUTES CRITICAL

SUCCESS FACTORS REVISITED.....c.oeiiiiiiiiiie ettt bbbt ab bbbt 913
Christian Leyh ; Anne Gebhardt ; Philipp Berton

PROJECT MANAGEMENT AND COMMUNICATION SOFTWARE SELECTION USING THE

WEIGHTED REGULARIZED HASSE METHOD .....cooiiiiieiie ettt st s nne e st e st nnee s 919
Karolina Muszynska ; Jakub Swacha
PRIVACY PRESERVING BPMS FOR COLLABORATIVE BPAAS ...ttt 925

Michael Glockner ; Bjérn Schwarzbach ; Sergei Makarov ; Bogdan Franczyk ; André Ludwig
ANALYSIS OF FUNCTIONS OFFERED BY THE E-GOVERNMENT SYSTEMS FROM THE

PERSPECTIVE OF CHOSEN GROUP OF USERS IN POLAND.......coiitit ettt ettt ettt evve e eave e sbaa e e 935
Witold Chmielarz ; Oskar Szumski



SURVEY AS A SOURCE OF LOW QUALITY RESEARCH DATA . ...ttt en e snee e snea e e
Grzegorz Szyjewski ; Luiza Fabisiak

DATA MINING FOR CUSTOMERS' POSITIVE REACTION TO ADVERTISING IN SOCIAL

Veera Boonjing ; Daranee Pimchangthong

SUSTAINABLE DECISION-MAKING USING THE COMET METHOD: AN EMPIRICAL STUDY

OF THE AMMONIUM NITRATE TRANSPORT MANAGEMENT .......ooiiiiiii s
Jaroslaw Watrébski ; Wojciech Salabun ; Artur Karczmarczyk ; Waldemar Wolski

IT GOVERNANCE PROGRAM AND IMPROVEMENTS IN BRAZILIAN SMALL BUSINESS:

VIABILITY AND CASE STUDY ..ottt sttt b bbbt et e sb e e he e eb e e s b e nb e e se e bt emeesbeebeenbeaneenneannen
Daniel A. M. Aguillar ; Isabel Murakami ; Pedro Manso Junior ; Plinio Thomaz Aquino

ANALYSIS OF THE USE OF ELECTRONIC BANKING AND E-PAYMENTS FROM THE POINT

OF VIEW OF A CLIENT .ottt etk h et bbb bbbttt b bbbt e et
Witold Chmielarz ; Marek Zborowski

CONCEPTUALIZATION OF AN ABSTRACT LANGUAGE TO SUPPORT VALUE CO-

CREATION .t bbb st b e e s b b s e R e oAb A b e s b e b e e a bt e b £ e e e be e bt e b e e b e b e e bt s b e e b e b e e b e s
Christophe Feltus ; Erik H A Proper

TOWARDS PROCESS-ORIENTED ONTOLOGY FOR FINANCIAL ANALYSIS ...t
Jerzy Korczak ; Helena Dudycz ; Bartlomiej Nita ; Piotr Oleksyk

INDUSTRY 4.0 AND LEAN PRODUCTION — A MATCHING RELATIONSHIP? AN ANALYSIS

OF SELECTED INDUSTRY 4.0 MODELS.......cooiiiiii et
Christian Leyh ; Stefan Martin ; Thomas Schéffer

ADAPTATION OF ORCHESTRATION GRAPHS IN GAMIFICATION ...coiiiiiiieiiiece e
Tomasz Lipczynski ; Magdalena Kieruzel ; Przemyslaw Rézewski

DOMAIN-SPECIFIC CHARACTERISTICS OF DATA QUALITY ..ottt
Zane Bicevska ; Janis Bicevskis ; Ivo Oditis

PROCESS-ORIENTED APPROACH TO COMPETENCY MANAGEMENT USING

ONTOLOGIES ...ttt r e et h bt e bR ettt h bt bt e Rt sttt e b e e bt en e nr e n et eee et e anennis 1005

llona Paweloszek

RE-ENGINEERING ENTERPRISE ARCHITECTURES.........ccciiiiiiiiii s 1015

Murat Pasa Uysal ; Ali Halici ; A. Erhan Mergen
INTEGRATED APPROACH TO E-COMMERCE WEBSITES EVALUATION WITH THE USE OF

SURVEYS AND EYE TRACKING BASED EXPERIMENTS ... 1019

Pawel Ziemba ; Jaroslaw Watrobski ; Artur Karczmarczyk ; Jaroslaw Jankowski ; Waldemar Wolski
THE ICT ADOPTION IN ENTERPRISES IN THE CONTEXT OF THE SUSTAINABLE

INFORMATION SOCIETY ..ottt r et ettt r e r e et n e nn e n e e e enennis 1031

Ewa Ziemba
EXAMPLE OF DESIGNING A BUSINESS PROCESS ORIENTED AUTOPOIETIC KNOWLEDGE

MANAGEMENT SUPPORT SYSTEM ..ottt 1039

Mariusz Zytniewski

PHYNETLAB: AN IOT-BASED WAREHOUSE TESTBED ..o 1051

Robert Falkenberg ; Mojtaba Masoudinejad ; Markus Buschhoff ; Aswin Karthik Ramachandran Venkatapathy ;
Daniel Friesel ; Michael Ten Hompel ; Olaf Spinczyk ; Christian Wietfeld

MODELING AND OPTIMIZATION OF MULTI-ECHELON TRANSPORTATION SYSTEMS — A

HYBRID APPROACH ...t bbb bbb bbb 1057

Pawel Sitek ; Tadeusz Stefanski
HUMAN MACHINE SYNERGIES IN INTRA-LOGISTICS: CREATING A HYBRID NETWORK

FOR RESEARCH AND TECHNOLOGIES ... 1065

Aswin Karthik Ramachandran Venkatapathy ; Haci Bayhan ; Felix Zeidler ; Michael Ten Hompel

DECISION SUPPORT SYSTEM FOR ROBUST URBAN TRANSPORT MANAGEMENT ..o 1069

Piotr Wisniewski ; Krzysztof Kluza ; Antoni Ligeza
CONTEXT-AWARE AND PRO-ACTIVE QUEUE MANAGEMENT SYSTEMS IN INTELLIGENT

ENVIRONMENTS ... bbb bbb bbb 1077

Radoslaw Klimek

DNS AS RESOLUTION INFRASTRUCTURE FOR PERSISTENT IDENTIFIERS ... 1085

Fatih Berber ; Ramin Yahyapour
COMPARISON OF SELECTED MODELING NOTATIONS FOR PROCESS, DECISION AND

SYSTEM MODELING ..ottt ettt b Rt e r e et b et nr e r e e e e 1095

Krzysztof Kluza ; Piotr Wisniewski ; Krystian Jobczyk ; Antoni Ligeza ; Anna Suchenia Mroczek
THE TOOLS AND METHODS OF CAPTURING KNOWLEDGE FROM CUSTOMERS:

EMPIRICAL INVESTIGATION. ..ottt 1099

Nikita Plyasunov ; Dmitry Kudryavtsev ; Liudmila Kokoulina



CATEGORIZING OR GENERATING RELATION TYPES AND ORGANIZING ONTOLOGY

DESIGN PATTERNS . ...ttt b e bttt h et s bt e et b e e b e sh £ e b e e b e e bt e Rb e nbeeb e e b e ebeenbeebeenbesneenenbe e 1109
Philippe A. Martin ; Jérémy Bénard

ANALYSIS OF DIALOGUE STIMULATED BY SCIENCE VIDEOS AND REFERENCE

IMIATERIALS ..t b kb b E bttt h b eb e h b€ et e st e bt e b e bbbt b e ea e bt e bt bbb e e st n b ane 1119
Daichi Sunouchi ; Kiyoshi Nosu

TOWARDS BETTER UNDERSTANDING OF CONTEXT-AWARE KNOWLEDGE

TRANSFORMATION L.ttt bbb b et b e e bt e b e e bt b e e s b e b e e s e e b e e b e s bt e s s e b e e b e nb e e e e b ene s 1123
Mieczyslaw Owoc ; Pawel Weichbroth ; Karol Zuralski

SIMULATION DRIVEN DEVELOPMENT — VALIDATION OF REQUIREMENTS IN THE

EARLY DESIGN STAGES OF COMPLEX SYSTEMS — THE EXAMPLE OF THE GERMAN

TOLL SYSTEM. ..ttt bbbt btk e b e bt et ekt e Rt e e bt e et e bt e n b e eb e e s b e bt e b e s bt e st ekt eneenbenbeebeenean 1127
Tommy Baumann ; Bernd Pfitzinger ; Thomas Jestadt

A VIEW ON THE METHODOLOGY OF ANALYSIS AND EXPLORATION OF MARKETING

[ O TP TP PO P PP T TP RO PP PRV PPPPRO 1135
Maciej Pondel ; Jerzy Korczak

PREDICTION OF TRAFFIC INTENSITY FOR DYNAMIC STREET LIGHTING ..o 1149
Marzena Bielecka ; Andrzej Bielecki ; Sebastian Ernst ; Igor Wojnicki

AN EFFICIENT REAL-TIME ARCHITECTURE FOR COLLECTING IOT DATA ..ot 1157

Mark Phillip Loria ; Marco Toja ; Vincenza Carchiolo ; Michele Malgeri

IMPLEMENTATION OF A SIMPLIFIED STATE ESTIMATOR FOR WIND TURBINE

MONITORING ON AN EMBEDDED SYSTEM ..ottt sr et 1167
Theis Bo Rasmussen ; Guangya Yang ; Arne Hejde Nielsen ; Zhao Yang Dong

VISUAL SIMULATOR FOR MAVLINK-PROTOCOL-BASED UAV, APPLIED FOR SEARCH

AND ANALY ZE TASK ettt ettt b ettt h bt bt et eeb e e bt e bt e e bt e b e e bt e b b e bt e b e e b e e Rb e b e eb e et e she e b e ebeennenbeenes 1177
Piotr Smigielski ; Mateusz Raczynski ; Lukasz Gosek

SELECTING REQUIREMENTS DOCUMENTATION TECHNIQUES FOR SOFTWARE

PROJECTS: A SURVEY STUDY ..ottt st b e st b e e bt bt et e be e bt s bt e nbe st e e besaeenbenreeas 1189
Aleksander Jarzebowicz ; Katarzyna Polocka

PROCESS MINING METHODS FOR POST-DELIVERY VALIDATION .....cccccooiiiiiiiiiieiicee st 1199
Pawel Markowski ; Michal R. Przybylek

APPLICATION OF A PROCESS IMPROVEMENT METHOD FOR IMPROVING USABILITY ......ccccvcinne. 1203

Stanislaw Plebanek
MEASURING DIMENSIONS OF SOFTWARE ENGINEERING PROJECTS' SUCCESS IN

ACADEMIC CONTEXT ...ttt ettt ettt e ettt e e e s etbe e e sttt e e e s beeeaabbeeeebteeesabeeeaabeseeasbteeesabeeesabaeseessbesesnbeeesbeeeens 1207
Rafal Wlodarski ; Aneta Poniszewska-Maranda

MAKING AGILE RETROSPECTIVES MORE AWESOME ...ttt 1211
Adam Przybylek ; Dagmara Kotecka

THE LEMNISCATE KNOWLEDGE FLOW MODEL ......c.ccoiviiiiiiie et sttt sva e svaesnne e e sna e 1217

Pawel Weichbroth ; Kamil Brodnicki
ENTERPRISE ARCHITECTURE APPROACH TO SCRUM PROCESSES, SPRINT

RETROSPECTIVE EXAMPLE ...ttt sttt ettt ta et e et e s r e e teesn e e nteeesaeesseesnte e seneteenneeenneennnes 1221
Jan Werewka ; Anna Spiechowicz

EMERGING TRENDS AND NOVEL APPROACHES IN INTERACTION DESIGN........cccccoceiiiiiieer e 1231
Krzysztof Marasek ; Andrzej Romanowski ; Marcin Sikorski

COMPARATIVE ANALYSIS OF MULTITOUCH INTERACTIVE SURFACES.........cccoiiiiiiiienisieenie e 1235

Dawid Sielski ; Wiktor Kozakiewicz ; Michal Basiuras ; Klaudia Greif ; Jakub Santorek ; Przemyslaw Kucharski ;
Krzysztof Grudzien ; Laurent Babout

INTERACTING WITH DIGITAL MEMORIALS IN A CEMETERY: INSIGHTS FROM AN

IMMERSIVE PRAGCTICE. ... oottt ettt b e bt b e s e bt st bt st e s bt e Rt e s bt e st e s bt e s e e ebeanbenbeeseenbesnean 1239
Cristiano Maciel ; Vinicius Carvalho Pereira ; Carla Leitdo ; Roberto Pereira ; José Viterbo

AESTHETIC CATEGORIES OF INTERACTION: AESTHETIC PERCEPTIONS ON

SMARTPHONE AND COMPUTER ...ttt bbbttt bbbt 1249
Mati Méttus ; David Lamas ; Liina Kukk

USER-CENTERED DESIGN CASE STUDY: RIBBON INTERFACE DEVELOPMENT FOR

POINT OF SALE SOFTWARE ... .ottt sttt e e e st sta e e te e sateanteeaseeeteeanteeteeesteesseesnteesseeeteenneeeseeanees 1257
Zdzislaw Sroczynski

IMPLEMENTATION AND VERIFICATION OF SPEECH DATABASE FOR UNIT SELECTION

SPEECH SYNTHESIS ... ..ottt e e e et et e e s te e ea b e e teeesteesabeeabeeasaeeseesnte e teeanseeanseanteesreennseenns 1263

Krzysztof Szklanny ; Sebastian Koszuta



CREATING AN INTERACTIVE AND STORYTELLING EDUCATIONAL PHYSICS APP FOR
IMOBILE DEVICES ... oottt ettt sttt et e e s e et e s e e sReeemte e e s e e e steean e e enteeeneeenseeanteenneneteenneeanneenrenan 1269
Krzysztof Szklanny ; Lukasz Homoncik ; Marcin Wichrowski ; Alicja Wieczorkowska

WHAT LOOKS GOOD WITH MY SOFA: MULTIMODAL SEARCH ENGINE FOR INTERIOR

DESIGN ...ttt bbb bbb R E b E bR R R R R R R R R R R h e bbbt n et r e 1275
Ivona Tautkute ; Aleksandra Mozejko ; Wojciech Stokowiec ; Tomasz Trzcinski ; Lukasz Brocki ; Krzysztof
Marasek

MOBILE DEVICES' GPUS IN CLOTH DYNAMICS SIMULATION ..ottt 1283
Marcin Wawrzonowski ; Marcin Daszuta ; Dominik Szajerman ; Piotr Napieralski

ROBUST FACE MODEL BASED APPROACH TO HEAD POSE ESTIMATION ....cccocoiiiiiiiiieeseeeneeie e 1291

Krzysztof Fornalczyk ; Adam Wojciechowski

DESIGN AND IMPLEMENTATION OF FIRE SAFETY EDUCATION SYSTEM ON CAMPUS

BASED ON VIRTUAL REALITY TECHNOLOGY .....coiiiiiiiiieit ettt nne e 1297
Kun Zhang ; Jintao Suo ; Jingying Chen ; Xiaodi Liu ; Lei Gao

FUNDAMENTALS OF A COMPONENTS SHARING NETWORK TO ACCELERATE

JAVASCRIPT SOFTWARE DEVELOPMENT L. .ottt ettt et eeeaaesnaeenteesnaaennaeanaeenaaennseenes 1303
Daniel Souza Makiyama ; Plinio Thomaz Aquino
ASPECT-DRIVEN CONTEXT-AWARE SERVICES........coi oottt st e e e srae e e nne e 1307

Karel Cemus ; Filip Klimes ; Tomas Cerny
EVALUATION OF MUTANT SAMPLING CRITERIA IN OBJECT-ORIENTED MUTATION

LI =253 L L USSP RSPRSUPRPR: 1315
Anna Derezinska ; Marcin Rudnik

DOCUMENTATION MANAGEMENT ENVIRONMENT FOR SOFTWARE PRODUCT LINES...........cccoeve... 1325
Stan Jarzabek ; Daniel Dan

INTERFACE-BASED SEMI-AUTOMATED TESTING OF SOFTWARE COMPONENTS.......c.ccocvviveieriene. 1335
Tomas Potuzak ; Richard Lipka ; Premek Brada

A GENERAL OPTIMIZATION-BASED APPROACH FOR THERMAL PROCESSES MODELING................ 1347
Pawel Drag ; Krystyn Styczein

THE NORTH SEA BICYCLE RACE ECG PROJECT: TIME-DOMAIN ANALYSIS ......cooooiiiiiniiniiieniseeiie e 1353

Dominika Dlugosz ; Aleksandra Krélak ; Trygve Christian Eftestol ; Stein @rn ; Tomasz Wiktorski
A CASE STUDY ON MACHINE LEARNING MODEL FOR CODE REVIEW EXPERT SYSTEM

IN SOFTWARE ENGINEERING ...ttt et e e e et e e e st e e e e be e e e e abae e e sabeeesntaeeeaanes 1357
Michal Madera ; Rafal Tomon
THE REALISATION OF NEURAL NETWORK STRUCTURAL OPTIMIZATION ALGORITHM.................. 1365

Grzegorz Nowakowski ; Yaroslaw Dorogyy ; Olena Doroga-lvaniuk
Author Index





