
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1926R-POD 
978-1-7281-4794-9 

2019 10th IEEE International 
Conference on Cognitive 
Infocommunications 
(CogInfoCom 2019) 

Naples, Italy 
23 – 25 October 2019 



 
 
 
 
 
 
 
Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  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:   CFP1926R-POD 
ISBN (Print-On-Demand):  978-1-7281-4794-9 
ISBN (Online):   978-1-7281-4793-2 
ISSN:                            2380-7350           
 
 
 
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 
 

 
 



000007

Table of Contents

Welcome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Observability of the Mind: The Methodological Inspiration Provided  

by Chess for Digitalizing Decision-Making Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Hongxia Peng and Axel Delorme

A Non-Connectionist Two-Stage Approach to Digit Recognition in the Presence of Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Milan Gnjatović, Nemanja Maček and Saša Adamović

Remember the North: Reference Frames and Spatial Cognition at Different Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Zsolt G. Török and Ágoston Török

Automatic recognition of temporal speech features in type 2 diabetes mellitus with mild cognitive impairment. . . . . . . . 27

Nóra Imre, Réka Balogh, Gábor Gosztolya, László Tóth, Csaba Lengyel, Tamás Várkonyi,  

Magdolna Pákáski and János Kálmán

On the Complex Event Identification Based on Cognitive Classification Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Ashraf Aldabbas and Zoltán Gál

Interaction in an immersive virtual reality application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Beatrix Katalin Szabó

Virtual-Reality-based Approach for Cognitive Design-Review and FMEA in the Industrial  

and Manufacturing Engineering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Fahmi Bellalouna

Linguistic and Behaviour Interaction Analysis within Cognitive Infocommunications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Carl Vogel and Anna Esposito

Using Laplacian spectrum to analise the comorbidities network of hemorrhagic stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Attila Bérczes, Tamás Bérczes, Imre Varga, Attila Tiba and Judit Zsuga

Advancing and Validating Models of Cognitive Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Carl Vogel and Anna Esposito

Reinforcement Learning of Minimalist Numeral Grammars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Peter Beim Graben, Ronald Römer, Werner Meyer, Markus Huber and Matthias Wolff

Behavioral Control of Cognitive Agents Using Database Semantics and Minimalist Grammars . . . . . . . . . . . . . . . . . . . . . . . . 73

Ronald Roemer, Peter Beim Graben, Markus Huber, Matthias Wolff, Günther Wirsching and Ingo Schmitt

Handwriting and Drawing Features for Detecting Personality Traits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Anna Esposito, Terry Amorese, Michele Buonanno, Marialucia Cuciniello, Antonietta M Esposito, Marcos Faundez-Zanuy,  

Laurence Likforman-Sulem, Maria Teresa Riviello, Alda Troncone and Gennaro Cordasco

UI Design based on Traditional Japanese Gesture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Atsushi Ito and Kei Nakada

Sense of Presence in MaxWhere Virtual Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Borbála Berki

Comparison of Recurrent Neural Networks for Slovak Punctuation Restoration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Daniel Hládek, Ján Staš and Stanislav Ondáš

Usability evaluation of a collaborative design software in the wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Dalma Geszten, Balázs Péter Hámornik and Karoly Hercegfi

Application of Virtual Reality in Kinematics Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Modar Dergham and Attila Gilanyi

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 7



000008

Modelling and Control of Paraplegic Subjects Walking Using Functional Electrical Stimulation . . . . . . . . . . . . . . . . . . . . . . 113

Razieh Darshi, Alireza Khayatian, Maryam Dehghani and Reza Boostani

Towards robot-assisted children speech audiometry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Stanislav Ondas, Daniel Hladek, Matus Pleva, Jozef Juhar, Eva Kiktova, Julius Zimmermann and Maria Oravcova

Engineering Optimized Control Panel Designs for Electric Driving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Bertram Wortelen, Marie-Christin Harre, Sebastian Feuerstack, Sergen Sentürk, Fang You and Jianmin Wang

N-gram Approximation of LSTM Recurrent Language Models  

for Single-pass Recognition of Hungarian Call Center Conversations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Balázs Tarján, György Szaszák, Tibor Fegyó and Péter Mihajlik

A Deep Learning approach for the Motion Picture Content Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Monica Gruosso, Nicola Capece, Ugo Erra and Nunzio Lopardo

“Emotional Nose”: The Hedonic Character of Olfaction and its Epistemological and Clinical Implications . . . . . . . . . . . . . . 143

Vincenzo Bochicchio, Nelson Mauro Maldonato, Roberto Vitelli and Cristiano Scandurra

Speech Activity Detection from EEG using a feed-forward neural network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Marianna Koctúrová and Jozef Juhár

Western Canon of Software Engineering: The Abstract Principles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Márk Danisovszky, Tibor Nagy, Kristóf Répás and Gábor Kusper

Machine preparation for human labelling of hierarchical train sets by spectral clustering . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Dávid Papp, Gábor Szűcs and Zsolt Knoll

A Quantum Cognition Model For Learning By Difference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Günther Wirsching, Kati Nowack and Peter Klimczak

Bio-sensory data warehouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

Istvan Pentek and Attila Adamko

Convolutional Neural Network For Predicting The Spread of Cancer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

Oktavian Lantang, Attila Tiba, Andras Hajdu and Gyorgy Terdik

Enabling green manufacturing using Advanced Planning and Scheduling (APS) technology. . . . . . . . . . . . . . . . . . . . . . . . . 181

Kenn Steger-Jensen, Hans-Henrik Hvolby, Iskra Dukovske-Popovska, Sven Vestergaard and Carsten Svensson

Developing cognitive processes as a major goal in designing  

e-health information provider VR environments in information science education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Gyöngyi Bujdosó, Kata Boros, Cornelia Mihaela Novac and Ovidiu-Constantin Novac

Early History of Hungarian Ballet in Virtual Reality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Attila Gilanyi, Anna Racz, Anna Maria Bolya and Katarzyna Chmielewska

Cognitive Chunks as Neural Activity – Is it Possible to see What you Think? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

Lars Oestreicher

Early results of a usability evaluation of two digital human model -based  

ergonomic software applying eye-tracking methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Mária Babicsné-Horváth and Károly Hercegfi

Economical Aspects of UX Design and Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Erdős Ferenc

Form and Function of Hand Gestures for Interpretation and Generation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Costanza Navarretta

Exploring the role and possibilties of 3D printing in IT studies: Is my curricula good enough?. . . . . . . . . . . . . . . . . . . . . . . . 221

Marianna Zichar

Uniform Dispersal of Cheap Flying Robots. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Attila Hideg, Laszlo Blazovics and Bertalan Forstner

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 8



000009

Multiple Sclerosis Detection via Machine Learning Algorithm, Accurate Simulated  

Database 3D MRI to 2D Images, using value of Binary Pattern Classification - Case study. . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Mohammad Moghadasi and Gabor Fazekas

Computer Assisted Activating Methods in Education. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

Katarzyna Chmielewska and Attila Gilanyi

Deep Metacyclic Parameter Search: Non-Convex Optimization Based  

on Evolutionary Computing with a Few Twists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

Adam Csapo

Nouns and Verbs in Professional Reporting of Extreme Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Anna Karampela and Carl Vogel

A comparative analysis of domain adaptation techniques for recognition of accented speech . . . . . . . . . . . . . . . . . . . . . . . 259

György Szaszák and Piero Pierucci

Comparison of Joystick guidance methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

Pavel Zikmund, Miroslav Macik, Lukáš Dubnický and Michaela Horpatzká

“B here”–Class Attendance Tracking System with Gamification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

Robert Pinter and Sanja Maravic Cisar

Virtual reality for physical rehabilitation: A Pilot study - How virtual reality will change physical therapy? . . . . . . . . . . . . 277

Eva Dulau, Chrisna Botha-Ravyse and Mika Luimula

Maritime Safety Education with VR Technology (MarSEVR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Evangelos Markopoulos, Jenny Lauronen, Mika Luimula, Pihla Lehto and Sami Laukkanen

Can Spontaneous Emotions be Detected from Speech on TV Political Debates? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Midel de Velasco, Raquel Justo, Asier López Zorrilla and M. Inés Torres

Speech Fluency Measurement of Patients with Parkinson’s Disease  

by Forward-Backward Divergence Segmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Dávid Sztahó and István Valálik

Investigating the Social Robots’ Role in Improving Children Attitudes toward Recycling.  

The case of PeppeRecycle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

Berardina Nadja De Carolis, Francesca D'Errico, Nicola Macchiarulo and Veronica Rossano

Artificial Neural Network and SVM based Voice Disorder Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307

Miklós Gábriel Tulics, György Szaszák, Krisztina Mészáros and Klara Vicsi

Predicting the Outcome of a PISA Problem Solving Task Using Strategic Behavior Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313

Aleksandar Pejić and Piroska Stanić Molcer

Examination of Gaze Fixations Recorded during the Trail Making Test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

Attila Kővári, Jozsef Katona, Ilona Heldal, Carsten Helgesen, Cristina Costescu, Adrian Rosan, Andrea Hathazi,  

Serge Thill and Robert Demeter

Analysis of Gaze Fixations Using an Open-source Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

Attila Kővári, Jozsef Katona, Robert Demeter, Adrian Rosan, Andrea Hathazi, Cristina Costescu, Ilona Heldal,  

Carsten Helgesen and Serge Thill

The Examination Task of Source-code Debugging Using GP3 Eye Tracker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

Jozsef Katona, Attila Kővári, Cristina Costescu, Adrian Rosan, Andrea Hathazi, Ilona Heldal, Carsten Helgesen,  

Serge Thill and Robert Demeter

Recording Eye-tracking Parameters during a Program Source-code Debugging Example. . . . . . . . . . . . . . . . . . . . . . . . . . . . 335

Jozsef Katona, Attila Kővári, Ilona Heldal, Carsten Helgesen, Cristina Costescu, Adrian Rosan, Andrea Hathazi,  

Serge Thill and Robert Demeter

Mobile Application Helps Planning Activities during Pregnancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

Igor Efrem, Magnar Høyvik, Ilona Heldal, Carsten Helgesen, Attila Kővári, Jozsef Katona,  

Cristina Costescu, Adrian Rosan, Andrea Hathazi, Robert Demeter and Serge Thill

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 9



000010

Assessing Visual Attention in Children Using GP3 Eye Tracker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Cristina Costescu, Adrian Rosan, Brigitta Nagy, Andrea Hathazi, Attila Kővári, Jozsef Katona,  

Ilona Heldal, Carsten Helgesen, Serge Thill and Robert Demeter

Emotion recognition in typical and atypical development – a technology-based paradigm . . . . . . . . . . . . . . . . . . . . . . . . . 349

Cristina Costescu, Adrian Rosan, Brigitta Nagy, Andrea Hathazi, Attila Kővári, Jozsef Katona,  

Ilona Heldal, Carsten Helgesen, Serge Thill and Robert Demeter

A quantitative study of using Cisco Packet Tracer simulation software  

to improve IT students' creativity and outcomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Robert Demeter, Attila Kővári, Jozsef Katona, Ilona Heldal, Cristina Costescu, Adrian Rosan, Andrea Hathazi and Serge Thill

The use of cognitive maps in product development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359

Robert Demeter, Attila Kővári, Jozsef Katona, Ilona Heldal, Cristina Costescu, Adrian Rosan, Andrea Hathazi and Serge Thill

Preparing spatial ability tests in a virtual reality application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363

Tibor Guzsvinecz, Monika Szeles, Erika Perge and Cecilia Sik-Lanyi

The biodynamic stress hypothesis Towards an evolutionary psychology paradigm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369

Nelson Mauro Maldonato, Cristiano Scandurra, Raffaele Sperandeo, Mario Bottone,  

Massimiliano L. Cappuccio, Vincenzo Bochicchio, Antonietta M. Esposito and Benedetta Muzii

The spontaneous order of creativity. Brain, complexity and evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375

Nelson Mauro Maldonato, Benedetta Muzii, Donatella Di Corrado, Raffaele Sperandeo,  

Mario Bottone, Massimiliano L. Cappuccio, Marinella Coco and Anna Esposito

Detecting oculomotor problems using eye tracking: Comparing EyeX and TX300. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

Mads Gjerstad Eide, Ruben Watanabe, Ilona Heldal, Carsten Helgesen, Atle Geitung and Harald Soleim

E-Health Promotion virtual reality services in MaxWhere VR spaces – design and development . . . . . . . . . . . . . . . . . . . . . 389

Kata Boros, Gyöngyi Bujdosó, Cornelia Mihaela Novac and Ovidiu-Constantin Novac

A Survey in Issues of Disruptive Technologies to Broaden Learning for The Future Students . . . . . . . . . . . . . . . . . . . . . . . . . 391

Mariann Váraljai and Balint Nagy

Multimodal enactive interface: Design principles grounded on cognitive neuroscientific basis . . . . . . . . . . . . . . . . . . . . . . 397

Harish Gunasekaran

A virtual reality game for cognitive impairment screening in elderly: a user perspective. . . . . . . . . . . . . . . . . . . . . . . . . . . . 403

Eva Dulau, Chrisna Ravyse-Botha, Mika Luimula, Panagiotis Markopoulos, Evangelos Markopoulos and Kimmo Tarkkanen

On a System of Virtual Spaces for Teaching Kinematics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411

Modar Dergham and Attila Gilanyi

Extension of Assistive Technology on Mobile Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

Veronika Szücs and Naser Alsaleh

Improved algorithms for movement pattern recognition and classification  

in physical rehabilitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417

Veronika Szűcs, Tibor Guzsvinecz and Attila Magyar

Indoor Navigation for People with Visual Impairment using Augmented Reality Markers . . . . . . . . . . . . . . . . . . . . . . . . . . . 425

Mostafa Elgendy, Miklós Herperger, Tibor Guzsvinecz and Cecilia Sik Lanyi

A Virtual Exhibition on the History of Hungarian Ballet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431

Anna Racz, Attila Gilanyi, Anna Maria Bolya and Katarzyna Chmielewska

EEGs as potential predictors of virtual agent’s acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

Betul Tolgay, Silvia Dell'Orco, Mauro N Maldonato, Carl Vogel, Luigi Trojano and Anna Esposito

Text-based approach to second language learning in the virtual  

space focusing on Callimachus' life and works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439

István Károly Boda, Erzsébet Tóth and Ferenc Zalán Iszály

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 10



000011

Complexity in the narration of the self: a new theoretical and methodological perspective  

of diagnosis in psychopathology based on the computational method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445

Raffaele Sperandeo, Lucia Luciana Mosca, Yari Mirko Alfano, Valeria Cioffi, Alfonso Davide Di Sarno, Anastasiya Galchenko,  

Daniela Iennaco, Teresa Longobardi, Enrico Moretto, Silvia Dell'Orco, Benedetta Muzii and Nelson Mauro Maldonato

Touch and communication in the institutionalized elderly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451

Marinella Coco, Andrea Buscemi, Claudia Savia Guerrera, Chiara Licitra, Emanuele Pennisi, Valentina Vettor, Luca Rizzi, Paola Bovo, Paola 

Fecarotta, Silvia Dell'Orco, Benedetta Muzii, Mario Bottone, Maria Bellomo and Donatella Di Corrado

An architectural approch to Cognitive Information System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 459

Bálint Molnár and Dóra Philipp

Charting the State-of-the-Art in the Application of Convolutional Neural Networks to Quality Control  

in Industry 4.0 and Smart Manufacturing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463

Cristina Monsone and Ádám B. Csapó 

Eye tracking based usability evaluation of the MaxWhere virtual space in a search task . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469

Tibor Ujbanyi, Balint Nagy and Gordana Stankov

A transparent working environment in MaxWhere virtual space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

Tibor Ujbanyi, Balint Nagy and Gordana Stankov

VR based Duale education at E.ON The win-win-win situation for companies, graduates and universities . . . . . . . . . . . . . 479

Zoltán Kvasznicza, Gábor Maza, János Kovács and Balázs Péli

HOW TO DEVELOP EXCELLENT EDUCATIONAL CONTENT FOR 3D VR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483

Ildikó Horváth

Behaviors and Capabilities of Generation CE Students in 3D VR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491

Ildikó Horváth

Smart devices, smart environments, smart students – Experience-based educational opportunities  

in virtual and augmented reality learning environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495

György Molnár and Dávid Sik

mStikk – A Mobile Application for Learning Phlebotomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499

Tord Hettervik Frøland, Elisabeth Ersvær, Gry Sjøholt, Ilona Heldal, Anne Hjellbrekke Frøyen, Shangavi Logeswaran,  

Attila Kovari, Jozsef Katona, Cristina Costescu, Adrian Rosan and Andrea Hathazi

State Space Model Based Control in Virtual Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507

Miklós Kuczmann and Péter Baranyi

Preventing dyspraxia: a project for the creation of a computational diagnostic  

system based on the theory of embodied cognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 511

Raffaele Sperandeo, Lucia Luciana Mosca, Yari Mirko Alfano, Valeria Cioffi, Alfonso Davide Di Sarno, Anastasiya Galchenko,  

Daniela Iennaco, Teresa Longobardi, Enrico Moretto, Silvia Dell'Orco, Benedetta Muzii and Nelson Mauro Maldonato

From Mathability to Learnability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

Katarzyna Chmielewska

Visual, own device and experience-based educational methods and possibilities in VET . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517

György Molnár and Beáta Orosz

Visitor experiences in The Museum of Applied Arts of Budapest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521

Lógó Emma, Koren Zsolt and Szabó Bálint

The difficulties of installing university-licenced software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525

Lógó Emma, Bór Dorina, Etzler Eva and Galbács Márton

A multi-purpose virtual laboratory with interactive knowledge integration – a MaxWhere based approach. . . . . . . . . . . 529

Tamás Budai and Miklós Kuczmann

The role and impact of visualization during the processing of educational materials, presentation  

options in education and in the virtual space. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533

György Molnár, Katalin Nagy and Zoltán Balogh

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 11



000012

The pedagogical Project of Education for Sustainable Development in 3D virtual space . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539

Viktória Kövecses-Gősi

Multimodal enactive interface: Design principles grounded  

on cognitive neuroscientific basis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545

Harish Gunasekaran

Demo Paper: Virtual Reality in Fire Safety – Electric Cabin Fire Simulation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551

Mazin Al-Adawi and Mika Luimula

Mediumship and its Cognitive ‘Survival’ in Identification of Collective Individuation The Hungarian Painter-Genius  

Csontváry’s Mediumship and ’Survival’  

Part I. On the Wailing Wall Picture of Csontváry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Mediumship and its Cognitive ‘Survival’ in Identification of Collective Individuation The Hungarian Painter-Genius  

Csontváry’s Mediumship and ’Survival’  

Part II. The Hypothesis of Hidden Meaning System of the Picture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Mediumship and its Cognitive ‘Survival’ in Identification of Collective Individuation The Hungarian Painter-Genius  

Csontváry’s Mediumship and ’Survival’  

Part III. The Analysis of the Feminine Representations of the Picture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Mediumship and its Cognitive ‘Survival’ in Identification of Collective Individuation The Hungarian Painter-Genius  

Csontváry’s Mediumship and ’Survival’  

Part IV. The Representation and Meaning of the Hypothetic Herzl Group on the Picture . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Mediumship and its Cognitive ‘Survival’ in Identification of Collective Individuation The Hungarian Painter-Genius  

Csontváry’s Mediumship and ’Survival’  

Part V. The Picture Representation as Merkabah (Throne Chariot) System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Mediumship and its Cognitive “Survival” in Identification of Collective Individuation  

Part VI. Csontváry’s Vision (Picture) of the Wailing Wall and Jung’s Fatehpur Dream, a Comparison . . . . . . . . . . . . . . . . . . . 587

Peter Várlaki, Judit Ida Steiner-Várlaki and Peter Baranyi

Novel Pure-Pursuit Trajectory Following Approaches and their Practical Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597

Ernő Horváth, Csaba Hajdu and Peter Kőrös

MaxWhere VR Learning at the Patrona Hungariae Secondary School. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603

Virág Csizmazia, Sára Mezei*

Object classification as key for algorithmic language processing of metonymy and metaphor –  

A Sensory Language Retrieval approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605

Daniel Nergui-Szöllőssy

Interaction Patterns of Spatial Navigation in VR Workspaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615

Anna Sudár, Ádám B. Csapó

Research of the usage of health-behavior improving mobile applications

Zsolt Námesztovszki, Lenke Major, Cintia Kovács, Dijana Karuović, György Molnár

Author’s Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625

978-1-7281-4794-9/19 $31.00 © 2019 IEEE 12

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619




