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IV 20 & CGiV 20 | DIGITAL  ART GALLERY | Online Exhibition  
Sept  20 20 -  Ju ly  20 2 1  

 

V I R T U A L  G A L L E R Y  V E N U E  

  www.graphics l ink .co.uk/DART.htm 
 

 

Exhibiting Artists:  
Bogdan Soban 
Corinne Whitaker 
Jingying Zhen 
Cynthia Beth Rubin 
Susanne Menden-Deuer 
Cris Orfescu 
Dena Eber 
Gloria DeFilipps Brush 
Jean Hertzberg 
Jean Hertzberg _ Students' work CU 

Boulder:  
Alejandra Abad 
Abduljalil Almashama 
Alejandra Abad, Jamie Frankel, 
Jared Moya, Nebiyu Tadesse 
Matt Knickerbocker 
Abhishek Kumar with Faisal Alsumairi, Blake 
Chin, Robert Drevno, Matt Knickerbocker 
Byron Pullutasig with Max Armstrong, Evan 
Blake, Robbie Gianella, Aaron Zetley 
Brooke Shade 

Aaron Zetley with Max Armstrong, Robert 
Gianella, Evan Blake, Byron Pullutasig 

Joseph Nalven 
Joohyun Pyune 
Matjuġka Teja Kraġek 
Monika Wulfers 
Nancy Wood 
Stuart Smith 
Anna Ursyn 
Santiago Echeverry 
Tom R. Chambers 
Digital Illustration and Storytelling  
University of Northern Colorado 
Digital Media :  

Crystal Candelario 
Emma Glennan 
Kendra Hirsch 
Meadows Madsen 
Jade Martin 
Kathryn Merth 
David Ona Munoz 

James Reiman 
Maya Salazar 
Olivia Skelton 
Madison Spillman 
Maureen Sutton 
Matthew Taylor 

 

Collaborative MARS Project 

 

 

 

 

 

  

 

 
 

© Bogdan Soban 
Organised by:             

 



 
       

 

 

 

IV 2 0 & CGiV 20  |   

18 th  Computer Animation & Especial Effects Show  |  

Online Show  |  
7_11 Sept 2020  

 

Animation  Films :  
IV2020 - Melbourne Festival 
 
Wallflower Tango by Wolfram Kamffmeyer (Filmakademie Baden-

Württemberg, Institute of Animation, Visual Effects, and 
Post-Production, Germany) 

Dirty Pool by Brent Forrest (Canada) 
Fetch (Axis Animation and the BBC, Wales) 
Hermann (Creative Animation Studio, Spain) 
La Boîte (Student Group Project from the Ecole Supérieure des 

Métiers Artistiques, France) 
Ants and Crabs (De Lijn, Belgium) 
Bicycle  (cool3dworld.com, USA) 
Maestro by Geza M. Toth  (KEDD Animation Studio, Hungary) 
Gran Dillamas by Pablo Vazquez and Ton Roosendaal 

(Argentina/Netherlands) 
The Car (RG Animation Studios, South Korea) 

 
 
 
IV2020 Vienna Festival 
 
The Stubborn Donkey by Constantine Krystallis (Greece) 
Nodding Off by Kailey Choi (Ringling School of Art and Design, 

USA) 
Rollinô Wild by Filmakademie Baden W¿rttemberg(Germany) 
Crash by Jure Prek (Slovenia) 
Fauche Oui Peut (Student Group Project from the École Supérieure 

Privée, France) 
The Running Machine (RG Animation Studios, South Korea) 
Hadidance (Student Group Project from The Animation School, 

South Africa) 
Fresh Guacamole by Adam Pesapane (goes by the name PES) 

(USA) 
Darrel by Marc Briones Piulachs and Alan Carabantes Person 

(Spain) 
Llamigos by Pablo Vazquez and Ton Roosendaal 

(Argentina/Netherlands) 
Ormie the Pig (Project by Rob Silvestri and The Seneca College of 

Art and Design, Animation Centre, Canada) 

 

 

 

http://cool3dworld.com/


IV2020_ Doctoral Research Workshop     

IV2020-FORUM -  iii  

 

 
1 4 t h  D o c t o r a l  R e s e a r c h  W o r k s h o p  

I n f o r m a t i o n  V i s u a l i s a t i o n  

Organised by  

 Information Visualisation Conference  
In cooperation with  

 

College of Engineering and Science 
Victoria University, Melbourne, Australia 

 
The Information Visualisation Conference ( I V) is an international conference  that aims to provide a foundation for integrating 

the human -centred , technological and strategic aspects of information visualisation to  promote international exchange, 
cooperation  and development. Building upon the reported success of previous  yearsô workshop, IV -Forum  is pleased to 

announce the  ñ1 4 th  Doctoral Research Workshop ò which will run as part of the 24 th  International Conference on Information 
Visualisation .  
 

Doctoral Research workshop  
This workshop focuses on the issues that doctoral students face during their studies and includes  the following interactive 
sessions ï the theme for this year workshop are on:  
 

1.  ñVisual Methods for Deep Explanation in Machine Learningò, Boris Kovalerchuk 1, Muhammad Aurangzeb Ahmad 2,3 , Ankur 

Teredesai 2,3  
1Dept. of Computer Science, Central Washington University; 2Dept. of Computer Science and Systems, University of Washington 

Tacoma; 3KenSci Inc.  

 

2.  Creating reports and data viz in RMarkdown  

 

3.   ñImpact Design  for Research ò prof. E. Banissi , LSBU, UK.  

 
 



 
 ïONLINE_ Programme  

IV2020-FORUM -  iv   

Monday 7 Sept 2020 
Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 9: 30 Pre - session checks  01:30  
 10:0 0 

- 

13: 30 

Zoom -Room  < AEST (UTC+9) Time >  Monday 7 Sept 2020  
Ph.D._WORKSHOP 

Chair/co-chair: Prof. Boris Kovalerchuk, Central Washington University, USA // Muhammad Aurangzeb Ahmad, University of Washington, USA 
 

Research Tutorial Workshop  ï Part 1  

Visual Methods for Deep Explanation in Machine Learning  

10:00   Opening & Welcome from discussion by Panel members & Workshop Introduction  

10 : 10   Visual Methods for Deep Explanation in Machine Learning  

10 : 30   Concept of Deep Learning  

11:00   Group Discussion  

11:30   Break  

11: 45  Machine Learning ï MODELS 

12:10  Visual Methods  for Deep Learning  

12: 30  End of Morning Session 

02:00 

- 

05:30 

 

 13:30 Zoom -Room < AEST (UTC+9) Time >  

Break 
05:30  

 14: 30 

-  

16:30 

Zoom -Room < AEST (UTC+9) Time >  Monday 7 Sept 2020  
Ph.D._WORKSHOP 

Chair: Maria Prokofieva , Victoria, University, AUS// Esra'a Alharasis, Victoria University, AUS 

WORKSHOP ï Part II  

Creating reports and data viz in RMarkdown 

06:30 

- 

08:30 

 



 
 ïONLINE_ Programme  
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Monday 7 Sept 2020 
Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 16:30 Pre - session checks  8:30  

 17:00 

- 

18: 30 

Zoom -Room < AEST (UTC+9) Time >  Monday 7 Sept 2020  

Opening & Welcome  
Professor Farzad Khosrowshahi, Dean, College of Engineering and Science, Victoria University, AUS 
Ms Karen Jackson, Director of Moondani Baluk Academic Unit, Victoria University, AUS 
Professor Corinne Reid, Deputy Vice-Chancellor Research, Victoria University, AUS 
Professor Stephen Gray, Executive Director, Institute for Sustainable Industries and Liveable Cities, Victoria, University, AUS 
Prof. Ebad Banissi, LSBU, UK 

 

Session IV20 _ _ 1 .1 : Information Visualisation  _  Visualising our future communities  

Chair //co -chair : Professor Farzad Khosrowshahi, Dean, College of Engineering and Science, Victoria University, AUS// Dr Khandakar, 

Victoria University, AUS 
 

KEYNOTE LECTURE 

Visualising our future communities: how digital twin technology is transforming how we create smart cities 
Ms Melissa Harris  
Executive Director 
Strategic Land Assessment & Information, Land Use Victoria Department of Environment, Land, Water and Planning, Australia 

9:00 

- 

10:30 

 

 18:30 Zoom -Room < AEST (UTC+9) Time >  

Brea k 
10:30  

 18:45 

- 

19:45 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Monday 7 Sept 2020  

Session IV20 _1. 2 : Visual Analytics and Data Science (VA 1 )  

Chair//co -chair: Prof. Kawa Nazemi, Darmstadt University of Applied Sciences, Germany // Dirk Burkhardt, Darmstadt University, 

Germany  

 

VA_Symposium Opening Note: 

Visual Analytics & Data Science, Kawa Nazemi, Darmstadt University of Applied Sciences 

 

254 - Testing QA Systemsô ability in Processing Synonym Commonsense Knowledge 

Bijay Sigdel, Gongqi Lin, Yuan Miao, Khandakar Ahmed 

Victoria University, Australia 

Keywords: Commonsense knowledge, QA Systems, Word Sense Disambiguation, Machine Reading Comprehension 
 

186 - Comparison of four visual analytics techniques for the visualization of adverse drug event rates in clinical trials 

Jean-Baptiste Lamy1,2 
1LIMICS, University Paris 13, France; 2LRI, Paris-Sud/Université Paris-Saclay, France 
Keywords: Visual analytics, clinical trial, drug adverse event, flower glyph, star-glyph 
 

107- Root-Cause Analysis with Interactive Decision Trees 

Alexander Detzner1,2, Ramona Rückschloß1, Martin Eigner2 

10:45 

- 

11:45 
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1BMW Group, Germany; 2TU Kasierslautern 

Keywords: decision tree, interactive pattern recognition, root-cause analysis, quality management, visual analytics  
 

 19:45 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

11:45  

 20:00 

- 

21:00 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Monday 7 Sept 2020  

Session IV20 _1. 3 : BioMedical Visualization  
Chair /co -chair: Prof. Urska Cvek , Louisiana State University , US A // Ebad Banissi, LSBU, UK.  
 
127 - Reconstruct and Visualise Hierarchical Relationships in Whole Slide Images 

Markus Plass1, Philipp Faulhammer1, Robert Reihs1,3, Andreas Holzinger2, Kurt Zatloukal1, Heimo Müller1,3 
1Institute of Pathology Medical University Graz; 2Institute for Medical Informatics, Statistics and Documentation Medical University Graz; 3BBMRI-ERIC 

Keywords: Whole Slide Images, Reconstruct Relationships, Visualise Hierarchical Relationships 
 

139 - Classification and Visualization of Patterns inMedical Images 

Heimo Müller1, Peter Regitnig1, Peter Ferschin2, Anna Saranti1, Andreas Holzinger1 
1Medical University of Graz, Austria; 2Technical University Vienna, Austria 

Keywords: Computational Pathology, Visual Languages 
 

167 - hSOM: Visualizing Self-Organizing Maps to Accommodate Categorical Data 

Phillip Kilgore1, Marjan Trutschl1, Urska Cvek1, Hyung Nam2 
1Louisiana State University Shreveport, Shreveport, LA, United States of America; 2LSU Health Shreveport, Shreveport, LA, United States of America 
Keywords: self-organizing map, visualization, unsupervised learning, histogram, discrete, neural network, artificial intelligence 
 

243 - Visualization of Decision Making in Digital Pathology as Educational Tool 

Birgit Pohn, Farah Nader, Marie-Christina Mayer, Robert Reihs, Helmut Denk, Andreas Holzinger, Kurt Zatloukal, Heimo Müller 

Medical University of Graz, Austria 

Keywords: digital pathology, medical decision visualisation, eLearning, medical education 

12:00 

- 

13:00 

 

 21:00 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

13:00 

 

 

 22:00 

- 

23:00 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Monday 7 Sept 2020  

Session IV20 _1. 4 : Information Visualisation ï Theory & Techniques  
Chair // co-chair :  John Counsell , independent consultant , Cardiff, UK // Prof. Ebad Banissi, LSBU, UK  
 
 

121 Egocentric viewpoint in mixed reality situated visualization: challenges and opportunities 

Nuno Cid Martins1, Paulo Dias2, Beatriz Sousa Santos2 
1Coimbra Institute of Engineering - Polytechnic Institute of Coimbra; 2University of Aveiro, Portugal 
Keywords: Mixed reality, situated visualization and egocentric viewpoint 
 

122 - The Affordance of Law. Sliding Treemaps browsing Hierarchically Structured Data on Touch Devices 

Nicola Lettieri1, Alfonso Guarino2, Delfina Malandrino2, Rocco Zaccagnino2 
1National Institute for Public Policy Analysis, 00198 Rome, Italy; 2Computer Science Department, University of Salerno, 84080 Fisciano (SA), Italy 
Keywords: sliding treemap, legal visual analytics, touch devices, Human-Computer Interaction, European Court of Justice Library 

14:00 

- 

15:00 
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172 - FICAvis: Data Visualization to Prevent University Dropout 
Fábio Ferreira, Beatriz Sousa Santos, Paulo Dias, Bernardo Marques 

Universidade de Aveiro, Portugal 

Keywords: information visualization, FICA, higher education, dropout, academic achievement, power BI, participatory design 

 
223 - On the Limitation of Pathological Iris Recognition: Neural Network Perspectives 

Maria Frasca1, Rita Francese1, Alfonso Guarino1, Delfina Malandrino1, Michele Risi1, Rocco Zaccagnino1, Nicola Lettieri2 
1University of Salerno, Italy; 2National Institute for Public Policy Analysis 

Keywords: Iris Recognition, Neural Network, Technoregulation 

 24:00 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

15:00  

 00:15 

- 

01:15 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Monday 7 Sept 2020  

Session IV20_1. 5 : Information Visualisation ï Theory & Techniques  
Chair // co-chair :  Prof. Ebad Banissi, LSBU, UK//  John Counsell , Independent consultant , Cardiff, UK  

 
130 - Interaction Techniques for Chord Diagrams 

Dylan Rees1, Robert S. Laramee2, Paul Brookes3, Tony D'Cruze3 
1Swansea University, UK; 2University of Nottingham, UK; 3QPC Ltd. UK 
Keywords: chord diagrams, interaction, call-centre data 
 

166 - An Augmented Reality Mobile Application for Skin Lesion Data Visualization 

Maria Frasca, Rita Francese, Michele Risi, Genoveffa Tortora 

University of Salerno, Italy 

Keywords: Image Analysis, Augmented Reality, Melanoma, Neural Network 
 

224 - Systematic Variation of Preattentive Attributes to Highlight Relevant Data in Information Visualization 

LUISA BARRERA LEON, FULVIO CORNO, LUIGI DE RUSSIS 

POLITECNICO DI TORINO, Italy 

Keywords: saliency, perception, information visualization, preattentive, highlighting 

15:15 

- 

16:15 
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Tues day 8  Sept 2020 
 

Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 12: 00 Pre - session checks  04:00  
 12: 30 

- 

14: 00 

Zoom -Room < AEST (UTC+9) Time >  Tuesday 8 Sept 2020 

 

Session IV20 _ 2 .1 : Information Visualisation ï Theory & Techniques  
Chair /co -chair: Prof. Mao Lin Huang , University of Technology, Sydney, A US//  Ms Melissa Chan, Victoria University, AUS 

 
126 - VISUALIZATION OF CORRELATIONS BETWEEN PLACES OF MUSIC LISTENING AND ACOUSTIC FEATURES 
Narumi Kuroko1, Hayato Ohya2, Takayuki Itoh1, Nicolas Grossmann3, Hsiang-Yun Wu3 
1Ochanomizu University, Japan; 2RecoChoku Co., Ltd., Japan; 3TU Wien, Austria 

Keywords: Music Information Processing, Visualization, Lifelog, Ordinariness, Machine Learning 
 

117 ï Visualization of three-dimensional impression evaluation for a large number of images 

Akari Iijima1, Takayuki Itoh1, Hsiang-Yun Wu2, Nicolas Grossmann2 
1Ochanomizu university, Japan; 2TU Wien, Austria 

Keywords: Semantic Differential Method, Visualization 
 

156 -  Effects of Individual Difference on User-Sketched Layouts of Vertex-Weighted Graphs 
Chun-Cheng Lin1, Weidong Huang2, Wan-Yu Liu3, Chang-Yu Chen1 
1National Chiao Tung University; 2University of Technology Sydney; 3National Chung Hsing University 

Keywords: graph drawing aesthetics; weighted vertex; individual difference; user-sketched graph drawing; information visualization. 
 

203 - DGViewer: An Interactive Visualisation of Dynamic Networks 

Matthew James Goodwin1, Weidong Huang2, Xiaodi Huang3, Mao Lin Huang2 

CSU3 UTS;2 Sydney Uni;1 
Keywords: Dynamic networks; graph drawing; information visualisation; interaction; user interface 

 
SHORT PAPER 

123 - Data Visualization and the Data Funnel Interface 
H. Paul Zellweger 

ArborWay Labs, United States of America 

user interface, permutation-data funnel, branching data model, relational database, end Keywords: 
 

262 - accVizR: using tidy data approach and layered grammar of graphics for visualizing accounting data 
MARIA PROKOFIEVA 

Victoria University, Australia 

Visualization, accounting, R, software development Keywords: 

04:30 

- 

06:00 

 

 14: 00 

 

Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

06:00  

 14: 15 

- 

15: 15 

Zoom -Room < AEST (UTC+9) Time >  Tuesday 8 Sept 2020  

Session IV20 _ 2 .2 : Information Visualization Evaluation  

Chair / co-chair : Dr Amir Ghapanchi, University, AUS  // Ms Lisa Sahyoune, Victoria University, AUS 

06:15 

- 

07:15 
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192 - Exploring Factors Impacting User Adoption of Virtual Reality in Projects: A Literature Survey. 

Lisa Sahyoune, Amir Hossein Ghapanchi 

Victoria University, Australia 
Keywords: Virtual Reality, Project management, User acceptance, Project success. 
 

194 - Visual Analytics for Complex Event Processing and Machine Learning Processing of Financial Market Data 

Nhan Tri Luong2, Zoran Milosevic2, Fethi Rabhi1, Andrew Berry2 
1UNSW, Australia; 2Deontik 
Keywords: visual analytics, streaming, complex event processing, machine learning, financial market data 
 

 250 - Gestalt Based Evaluation of Health Information Visualization 

Vishakha Sharma1, Andrew Stranieri1, Frada Burstein2, Jim Warren3, Sally Firmin1 
1Federation University, Australia; 2Monash University, Melbourne, Australia; 3University of Auckland, New Zealand 
Keywords: Health Information Visualization Diagrams, Gestalt Principles, Design Science, Gestalt Evaluation Framework, Visualization 
 
POSTER 
VIS2020 - International Conference on Visualisation 

220 - LogiRun: Digital Educational Game for Learning Logical Proposition 
Ratchapong Krobpan, Saran Khotsathian, Ratima Damkham, Natasha Dejdumrong 
King Mongkut's University of Technology Thonburi, Thailand 
Keywords: Educational game, Logic gate, Gagn®ôs 9 Events of Instruction, Maslow Hierarchy of Human Needs 

 15:15 

 

Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

07:15  

 15:30 

- 

16:30 

Zoom -Room < AEST (UTC+9) Time >  Tuesday 8 Sept 2020  

Session IV20 _ 2 .3 : Information Visualisation ï Theory & Techniques  
Chair /co -chair : Prof. Fethi Rabhi, UNSW, AUS  // Dr Alex, Wenji, Ye, Lecturer, Victoria University, AUS  
 

229 - Enhancing Scatter-plots with Start-plots for Visualising Multi-dimensional Data 

Quang Vinh Nguyen1, Mao Lin Huang2, Simeon Simoff1 
1Western Sydney University, Australia; 2University of Technology, Sydney, Australia 

Keywords: scatterplot, star-plot, radar chart, multidimensional visualisation, interaction 

 

257 - Collaborative Visualisation embedded Cost-efficient, Virtualised Cyber Security Operations Centre 

Sas Mihindu1, Farzad Khosrow-shahi2 
1Murdoch Western Australia, Australia; 2Victoria University, Australia 

Keywords: collaborative visualisation; security operations centre; C-SOC; SIEM; SOAR; OSISM 

 

POSTER 
IV2020-IVapp: Applications of Information Visualization 

111 - Virtual/Mixed Reality Control of a Game Through Scratch 
Sama Ihab, Ghada Ahmed, Nada Sharaf 

The German University in Cairo, Egypt 

Keywords: Virtual Reality, Computational Thinking, Teaching 

 

07:30 

- 

08:30 
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IV2020-IVapp: Applications of Information Visualization 

183 - Guido: Augmented Reality for Indoor Navigation Using Commodity Hardware 
Zafer Tan ¢ankērē, Erdem Ege Maraĸlē, Sait Akt¿rk, Sinan Sonlu, Uĵur G¿d¿kbay 

Bilkent University, Turkey 

Keywords: Augmented Reality, Simultaneous Localization and Mapping, Inertial Measurement Unit, Indoor Navigation 

 16:30 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

8:30 

- 

09:00 

 

 17:00 

- 

18:00 

Zoom -Room < AEST (UTC+9) Time >  Tuesday 8 Sept 2020  

Session IV20_ 2.4: Future cities ï Panel  Discussion  
Chair// co-chair: Prof. Zora Vrcelj, Victoria University, AUS; // Dr Malindu Sandanayae, Victoria University, AUS 
 

PANEL MEMBERS  

Prof.Zora Vrcelj 
Discipline Group Leader, Built Environment, Victoria University, Australia 

Dr M. Reza Hosseini 
Associate Head of School (research), School of Architecture and Built Environment, Deakin University & Research fellow of the Centre for Research in Assessment 
and Digital Learning (CRADLE) 

Emma Hendry 
Director, Advisory, Speaker and Mentor, Global Ambassador (Australia for Women In PropTech) 

Gavin Cotterill 
Consulting Director, Asia Pacific PCSG 

Dr Maria Prokofieva 
Victoria University, Senior Lecturer (Information Systems/Accounting) and researcher, College of Business 

09:00 

- 

10:00 

 

 18:15 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

10:15  

 18:15 

- 

19:15 

Zoom -Room < Central European Time -  CET ( UTC + 2) > Tuesday 8 Sept 2020  

Session IV20 _2. 5 : Data Capital 
Chair/co-chair: Prof. Yuan Miao, Victoria University, AU; // Dr Hongen Lu, Victoria University, AU 
 
KEYNOTE LECTURE 

Data Capital: New Organisational Value 

Franco Ucci 

Sales Consulting Senior Director for Australia and New Zealand, Oracle Fusion Middleware 

10:15 

- 

11:15 

 

 19:15 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

11:15  

 19:30 

- 

20:30 

Zoom -Room < AEST (UTC+9) Time >  Tuesday 8 Sept 2020  

Session IV20_2.6: Digital Humanities Knowledge Visualisation  
Chair /co -chair :  John Counsell , Independent consultant , Cardiff, UK // Prof. Ebad Banissi, LSBU, UK  

109 - Visualising the Structure of 18th Century Operas: A multidisciplinary Data Science Approach 

Paula Muñoz-Lago, Nicola Usula, Emilia Parada-Cabaleiro, Álvaro Torrente 

University Complutense of Madrid, Spain 
Keywords: Opera structure, Data Visualisation, Data Science, Librettos, Dramaturgy 
 

11:30 

- 

12:30 
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149 - SymPlot: A Web-Tool to Visualise Musical Symbolic Data 

Paula Muñoz-Lago, Ana Llorens, Emilia Parada-Cabaleiro, Álvaro Torrente 

University Complutense of Madrid, Spain 

Keywords: visualisation, digital humanities, computational musicology, symbolic music data, score 
 
CDV 

114 - ColVis: Collaborative Visualization Design Workshops for Diverse User Groups 

Damla Çay1, Asēm Evren Yanta1, Till Nagel2 
1KUAR, Koç University, Turkey; 2Hochschule Mannheim, Mannheim, Germany 

Keywords: User-centered design, Participatory design, Information visualization, Co-design workshops 
 
MUViz 

142 - Human-Machine Teaming in Music: anchored narrative-graph Visualization and Machine Learning 

Gerardo Benevento1, Roberto De Prisco1, Alfonso Guarino1, Nicola Lettieri2, Delfina Malandrino1, Rocco Zaccagnino1 
1University of Salerno, Italy; 2National Institute for Public Policy Analysis 
Keywords: Interactive Visualization, Machine Learning, Music analysis 

 20:30 

- 

21:30 

Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

12:30 

- 

13:30 

 

 21:30 

- 

22:30 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Tuesday 8 Sept 2020  

Session IV20_2.7:  Visual Analytics and Data Science (VA 3 )  
Chair/co -chair: Dr Loredana Caruccio, University of Salerno, Italy// Alexander Detzner, BMW Group, DE  

144 - Comparison of Full-text Articles and Abstracts for Visual Trend Analytics through Natural Language Processing 

Kawa Nazemi, Maike Johanna Klepsch, Dirk Burkhardt, Lukas Kaupp 

Darmstadt University of Applied Sciences, Germany 
Keywords: Visual Analytics, Data Science, Natural Language Processing, Visual Trend Analytics 

120 - A Characterization of Data Exchange between Visual Analytics Tools 

Lars Nonnemann1, Heidrun Schumann1, Bodo Urban1, Mario Aehnelt2, Hans-Jörg Schulz3 
1University of Rostock, Germany; 2Fraunhofer Institute for Computer Graphics Research, Germany; 3Aarhus University, Denmark 

Keywords: Data Analysis, Visual Analytics, Data Exchange 

134 - RoseTrajVis: Visual Analytics of Trajectories with Rose Diagrams 

Ana Paula Afonso, António Ferreira, Luis Ferreira, Ricardo Vaz 

LASIGE, Faculdade de Ciências, Universidade de Lisboa, Portugal 

Keywords: visual analytics, trajectories aggregation, rose diagrams, taxi trajectories  
 
GTNV 

108 - Time-Aligned Edge Plots for Dynamic Graph Visualization 

Moataz Abdelaal, Antoine Lhuillier, Marcel Hlawatsch, Daniel Weiskopf 

University of Stuttgart, Germany 
Keywords: Dynamic graph, visualization, time-scalable, visual clutter 

13:30 

- 

14:30 

 

 22:30 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

 

14:30  
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 22:45 

- 

23:30 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Tuesday 8 Sept 2020  

Informal networking Session  

Session IV20 _ Informal :  Information Visualisation In Practice  
Chair /co -chair :  Prof. Ebad Banissi, LSBU, UK // John Counsell , Independent consultant , Cardiff, UK  
 

Uncharted Software, presentation/discussion ï Q & A with  
Dr Richard Brath, Partner at Uncharted Software Inc. 

14:45 

- 

15:30 

 

 23:30 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

15:30  

 23:45 

- 

00:45 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Tuesday 8 Sept 2020  

Session IV20_2.8: Visual Analytics and Data Science (VA4)  

Chair/co -chair: Dr Autilia Vitiello, University of Naples Federico II, Italy// Dirk Burkhardt, Darmstadt University of Applied Sciences, 
Germany  

POSTER 
 

IV2020: Learning Analytics 

242 - Eye-To-Eye: Towards Visualizing Eye Gaze Data 
Youssef Othman, Mahmoud Khalaf, Ahmed Ragab, Ahmed Salaheldin, Reham Ayman, Nada Ahmed Hamed Sharaf 

The German University in Cairo, Egypt 

Keywords: Heat Map, Eye Gaze 

 

IV2020-IVapp: Applications of Information Visualization 

189 - MIVA: Multimodal Interactions for Facilitating Visual Analysis with Multiple Coordinated Views 

Imran Chowdhury1, Abdul Moeid1, Enamul Hoque2, Muhammad Ashad Kabir3, Md. Sabir Hossain1, Mohammad Mainul Islam4 
1Chittagong University of Engineering & Technology, Chittagong, Bangladesh; 2York University, Canada; 3Charles Sturt University, NSW, Australia; 4Verizon Media, CA, USA 

Keywords: Multimodal interaction, multiple-coordinated views, natural language interface, direct manipulation 

 

IV2020-IVapp: Applications of Information Visualization 

230 - Visual Storytelling by Novelette 

Agnese Addone, Renato De Donato, Giuseppina Palmieri, Maria Angela Pellegrino, Andrea Petta, Vittorio Scarano, Luigi Serra 

Università degli Studi di Salerno - Department of Computer Science, Italy 

Keywords: Storytelling, Digital environment, Authoring stories, Narrative visualization 

15:45 

- 

16:45 

 

 00:45 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

16:45  

 01:00 

- 

02:00 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Tuesday 8 Sept 2020  

Session IV20 _2. 9 : BiWA -  Big data Visualization and Visual Analytics  
Chair //co -chair : Dr Andrew Agapiou, Strathclyde University, UK.  //  Prof. Ebad Banissi, LSBU, UK  

 

157 - Optimizing a radial visualization with a genetic algorithm 

Fatma Bouali1,2, Barthélémy Serres1,3, Christiane Guinot1, Gilles Venturini1,3 
1University of Tours, LIFAT (EA 6300), France; 2University of Lille, IUT C, Dpt STID, France; 3University of Tours, ILIAD3, France 
Keywords: visual data mining, large datasets, data projection techniques 
 

17:00 

- 

18:00 
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 ïONLINE_ Programme  

IV2020-FORUM -  xiii   

160 - Big Data Visualization and Visual Analytics of COVID-19 Epidemiological Data 

Carson Leung1, Calvin Hoi1, Alfredo Cuzzocrea2 
1University of Manitoba, Canada; 2University of Calabria, Italy 
Keywords: big data, visualization, visual analytics, COVID-19, epidemiological data 

 

248 - An Intelligent Framework for Supporting Interactive Exploration and Visualization of Big Cubes 

Carlos Ordonez2, Zhibo Chen2, Alfredo Cuzzocrea1, Javier Garcia-Garcia3 
1University of Calabria, Italy; 2University of Houston, USA; 3UNAM/IPN, Mexico City, Mexico 

 

VIS2020: VAD - Visualization, Art, and Design 

151 - Drawing Network Visualizations on a Continuous, Spherical Surface 

Dario Rodighiero 

MIT, United States of America 

Keywords: Network visualization, Cartographic projection, Spheres, Democracy, Visual interpretation 
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Wednesday 9 Sept 2020  
 
Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 10 :00 Pre - session checks  02:00  
 10:30 

- 

11:30 

Zoom -Room < AEST (UTC+9) Time >  

Session IV20_3. 1 :  IV2020_AI &APP  -  Visual knowledge discovery (VKD)  
Chair/co -chair: Razvan Andonie,  Central Washington Universit y, USA //  Vladik  Kreinovich , University of Texas at El Paso, U SA//  
Dr Jennifer Geary, Victoria University, AUS  

 

184 - Let Us Use Negative Examples in Regression-Type Problems Too 

Jonatan Contreras, Francisco Zapata, Olga Kosheleva, Vladik Kreinovich, Martine Ceberio 

University of Texas at El Paso, United States of America 

Keywords: negative examples, regression, interval uncertainty, fuzzy uncertainty, probabilistic uncertainty 

 

113 - An Augmented Treble Stream Deep Neural Network for Video Analysis 

Chaolong Zhang1,2, Yuanping Xu2, Zhijie Xu1, Mei Gong2, Benjun Guo2, Dengguo Yao2 
1School of Computing & Engineering, University of Huddersfield, Huddersfield, UK; 2School of Software Engineering, Chengdu University of Information Technology, 
Chengdu, China 

Keywords: human action recognition, video analysis, deep learning, CNN and LSTM, treble-stream network 

 

226 - Explainable Rule-Based Clustering based on Cyclic Probabilistic Causal Models 

Evgenii E. Vityaev1,2, Bayar Pak2 
1Sobolev institute of mathematics, Russian Federation; 2Novosibirsk State University, Russian Federation 

Keywords: concept, clustering, categorization, visualization 
 

208 - Adversarial Teaching Approach to Cybersecurity: A Mathematical Model Explains Why It Works Well 

Christian Servin1, Olga Kosheleva2, Vladik Kreinovich2 
1El Paso Community College, United States of America; 2University of Texas at El Paso, United States of America 
Keywords: Teaching cybersecurity, adversarial thinking, optimal teaching 

02:30 

- 

03:30 

 

 11:30 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

03:30  

 11:45 

- 

12:20 

Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Informal networking Session  

Session IV20 _ Informal :  18th Computer Animation & Especial Effects Show  
Chair /co -chair :  Prof. Mark Bannatyne , USA //  

IV2020 - Melbourne Festival 

03:45 

- 

04:20 

 

 14:15 

- 

15:15 

Zoom -Room < AEST (UTC+9) Time >  Wednesday 9 Sept 2020  

Session IV20 _ 3.2: BuiltViz - VH_APAU _ Part I  

Visualisation for the Heritage of Asia - Pacific Architecture and Urbanism  

06:15 

- 

07:15 
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Chair //Co -chair : Hing -Wah Chau, //  Mengbi Li, Victoria University, Melbourne, AU  
 

190 - Visualising the Socio-Spatial through Design Research 
Kelum Palipane 
The University of Melbourne, Australia 
Keywords: Design Research, Ethnography, Footscray, Pettah, Sri Lanka 

 

256 - óVisualized tradition and living heritageô: Hanoiôs architectural characteristics in paintings 

Phuong Quoc Dinh 

Swinburne University of Technology, Australia 

Keywords: Hanoi architecture, heritage, street paintings 

 

191 - Community Participation in Architectural Design and Planning as a method for Heritage Site Conservation and Development: case study 
Nong Kud Ting, Bungkan Province, Thailand 
Kitapatr Dhabhalabutr 
Faculty of Architecture Khon Kaen University Thailand, Thailand 
Keywords: Community Participation in Architectural Design and Planning, Heritage Site Conservation and Development, Nong Kud Ting 

 15:15 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

07:15  

 15:30 

- 

16:30 

Zoom -Room < AEST (UTC+9) Time >  Wednesday 9 Sept 2020  

Session IV20_3. 3 :  BuiltViz - VH_APAU _ Part II  

Visualisation for the Heritage of Asia - Pacific Architecture and Urbanism  
Chair: Chair //Co -chair : Hing -Wah Chau,  //  Mengbi Li, Victoria University, Melbourne, AU  
 

215 - Visualising data for industrial heritage reuse studies: a case in Chongqing, China 

Jie Chen 

Tongji University, China 
Keywords: data visualisation, semi-structured interview data, thematic network analysis, industrial heritage reuse, the Chongqing Steel Factory regeneration 
 

176 - Visualisation of Street and Lanes as built heritage with cultural values in Lili, Suzhou 
Xiaoxin Zhao1,2 
1Nanjing University, China, 2University of Queensland, Australia 
Keywords: Heritage Visualisation; Architectural Documentation; Cultural Value; Digital Technology 
 

219 - Identify and Elucitating Urban Village Essentials Through Remodeling and Visualing a Social Housing Prototype in Guangzhou for 
Sustainable Residential Development in China 

Shiran Geng1, Hing-Wah Chau1, Se Yan2 
1College of Engineering and Science, Victoria University; 2Faculty of Architecture, Building and Planning, The University of Melbourne 
Keywords: visualisation, urban village, Guangzhou, social housing, sustainable housing 

07:30 

- 

08:30 

 

 16:30 Zoom -Room < AEST (UTC+9) Time >  

Break  
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- 

18:00 

Zoom -Room < AEST (UTC+9) Time >  Wednesday 9 Sept 2020  

Session IV20_3. 4 : Human - computer interaction for Information Visualization  
Chair/co -chair :  Ebad Banissi, LSBU, UK ; // Dr Scott Bingley, Victoria University, AUS 

175- Investigating aesthetics to afford more ófelt' knowledge and ómeaningful' navigation interface designs 

Fiona Carroll1, Maggie Webb2, Simon Cropper3 
1Cardiff Metropolitan University, United Kingdom; 2The University of Melbourne, Australia; 3The University of Melbourne, Australia 
Keywords: aesthetics, HCI, visual variables, decision-making, felt knowledge, affect 
 

177 - Acceptability of VR class in High School and its Evaluation 
Takashi Date1, Teruki Nagamune2, Mariko Sasakura1 
1Computer Science Dep. Graduate School of Okayama University, Okayama, Japan; 2Sony Digital Network Applications, Inc. Tokyo, Japan 
Keywords: VR, education 

133 - E-tinerary: A decision support approach for tourist trip planning 

Rui Borges Lopes1, Eduardo Silva2, Beatriz Sousa Santos3 
1DEGEIT/CIDMA, University of Aveiro, Portugal; 2DETI, University of Aveiro, Portugal; 3DETI/IEETA, University of Aveiro, Portugal 
Keywords: visual decision support tool, tourist trip planning, user-centred design 

118 - Deviations of Eye Movements and Head Rotation during Response Tasks using Targets and HMD 

Taijiro Shiraishi, Minoru Nakayama 

Tokyo Institute of Technology, Japan 

Keywords: Head-mounted display, Head-Eye movements, VR, Response task, Visual impression 

- 

10:00 

C 

 18:00 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

10:00  

 18: 30 

- 

19: 45 

Zoom -Room < AEST (UTC+9) Time >  Wednesday 9 Sept 2020  

Session IV20_3. 5 :  Digital Built Heritage  ï Panel  Discussion  
Chair //C -chair:  Professor Richard Laing, The Scott Sutherland School of Architecture & Built Environment  Robert Gordon University, 

UK // Mina Ranjbaran, Victoria University, AUS 
 

PANEL MEMBERS  

Professor Lamine Mahdjoubi  
Architecture and the Built Environment, University of the West of England, Bristol, UK 

 

Professor Cristiana Achille 
Politecnico di Milano, Italy 

 

Dr Marianthi Leon 
Senior Lecturer on Engineering Management, University of the West of England , Bristol, UK 

 
Paul Tice  
founder of ToPa 3D, https://topa3d.com 

10: 30 

- 

11: 45 
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 20 : 00 

- 

21:00 

Zoom -Room < AEST (UTC+9) Time >  Wednesday 9 Sept 2020  

Session IV20_3. 6 :  Visualization  
Chair /co -chair:  Rita Francese , Università degli Studi di Salerno , IT  //  Ebad Banissi, LSBU, UK  

 

VIS2020: Multimedia - Multimedia and E-learning 

232 - Interactive Image Exploration for Visually Impaired Readers using Audio-augmented Touch Gestures 

Rynhardt Pieter Kruger, Febe de Wet, Thomas Richard Niesler 

University of Stellenbosch, South Africa 
Keywords: Sensory substitution, vOICe algorithm, blindness, visual impairment, accessibility, diagrams 

 
VIS2020: ARVA - Augmented Reality Visualization and Art 

131 - Procedural City Modeling for AR Applications 
Michael Burch1, Guenter Wallner1,2, Sven Arends1, Puneet Beri1 
1Eindhoven University of Technology; 2University of Applied Arts Vienna 
Keywords: Procedural city modeling, Nuclei theory, Perlin noise, Urban layout generation, Augmented reality 
 
VIS2020: DE - Digital Entertainment 

171 - Assessing the Learning of Folk Dance Movements Using Immersive Virtual Reality 
Iris Kico1, David Zeln²ļek2, Fotis Liarokapis3 
1Masaryk University, Czech Republic; 2Masaryk University, Czech Republic; 3Cyprus University of Technology, Cyprus 

Keywords: virtual reality, folk dances, cultural heritage, motion capture, learning 
 

180 - There and then: interacting with spatio-temporal visualization 

Sara Rodrigues1, Ana Figueiras2 
1Faculdade de Belas-Artes, Universidade de Lisboa; 2iNOVA Media Lab, IC NOVA, Universidade NOVA de Lisboa 

Keywords: Spatio-temporal visualization, information visualization, interaction, taxonomy 

12: 00 

- 

13: 00 

 

 21 :00 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

1300  

 21:15 

- 

22:15 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Wednesday 9 Sept 2020  

Session IV20_3. 7 :  Information Visualisation ï Applications  
Chair /co -chair: Fatma Bouali, University of Lille, France // Gilles Venturini, University of Tours, France  

 

104 - AlignVis: Semi-automatic Alignment and Visualization of Parallel Translations 

Mohammad Alharbi1,2, Robert S. Laramee1, Tom Cheesman1 
1Swansea University, United Kingdom; 2University of Nottingham, United Kingdom 

Keywords: Information Visualization, Parallel Translations, Alignment 

124- Visual Analysis of FIFA World Cup Data 

Michael Burch1, Guenter Wallner1,2, Sergiu Lazar Angelescu1, Peter Lakatos1 
1Eindhoven University of Technology; 2University of Applied Arts Vienna 
Keywords: Information visualization, Interaction, Sports data 

128- Further processing of the Slovak space debris observations: light curves 

Stanislav Krajļoviļ, JiŚ² Ġilha, Matej Zigo, Roman ńurikoviļ 

Comenius University of Bratislava, Slovak Republic 

Keywords: light curves, space debris, image processing, photometry 

13:15 

- 

14:15 

C 
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 22:15 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

14:15  

 22: 30 
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23: 30 

Zoom -Room  < Central European Time -  CET ( UTC +2 ) > Wednesday 9 Sept 2020  

Session IV20_3. 8 :  Visualization in Data Science and Machine Learning and Data Science  
Chair/ co-chair : Dr Dirk Burkhardt from Darmstadt University of Applied Sciences, Germany //  Dr Loredana CARUCCIO , University of 
Salerno , IT  
 

233 - InstaCircos: a Web Application for Fast and Interactive Circular Visualization of Large Genomic Data _Work in Progress_ 

Gaia Ghidoni1, Riccardo Martoglia1, Cristian Taccioli2, Chiara Vischioni2 
1University of Modena and Reggio Emilia, Italy; 2University of Padova, Italy 

Keywords: Genomic data visualization, interactive visualization, circular layout, big data management, web application 
 

234 - VarCopy: a Visual Exploratory Data Analysis Platform for Copy Number Variation Studies 
Fabio Bove1, Federica Mandreoli1, Riccardo Martoglia1, Valentino Pisi1, Cristian Taccioli2, Chiara Vischioni2 
1University of Modena and Reggio Emilia, Italy; 2University of Padova, Italy 

Keywords: Copy Number Variations, interactive visualization, Exploratory data analysis, scalable data science, data analysis models 
 

AIVDC 

138 - InstaVis: Visualizing Clusters of Instagram Message Feeds 

Andreas Stoeckl, Jeremiah Diephuis, Andrea Aschauer 

University of Applied Sciences Upper Austria, Digital Media Department 
Keywords: visualization, data clustering, interaction, topic modelling 
 

162 - Exploring air quality using a multiple spatial resolution dashboard - a case study in Lisbon 

Nuno Miguel Soares Datia1, Ruben Taborda1, Matilde PM Pato1, João Moura Pires2 
1ISEL - Instituto Politécnico de Lisboa, Portugal; 2NOVA LINCS, FCT, Universidade NOVA de Lisboa 

Keywords: Air pollution, Interactive visualization, Smart cities, Contextual information 

14 :30 

- 

15: 30 

 

 23: 30 Zoom -Room  < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

15: 30 

 

 

 23: 45 

- 

00 : 45 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Wednesday 9 Sept 2020  

Session IV20_3. 9 : Information  Visualisation ï Applications  

Chair /co -chair :  Fatma Bouali , University of Lille, France // Gilles Venturini, University of Tours, France  

 

245 - Evaluating Query Strategies for Different Feedback Types in Interactive View Recommendation 

Xiaozhong Zhang, Xiaoyu Ge, Panos K. Chrysanthis 

The University of Pittsburgh, United States of America 
Keywords: Data Exploration, Data Visualization, Relevance Feedback, View Utility Function, Personalized Recommendation 
 

SMA -  Social Media Analytics  

212 - ConVisQA: A Natural Language Interface for Visually Exploring Online Conversations 

Nadia Siddiqui, Enamul Hoque 

15: 45 

- 

16: 45 
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York University, Canada 

Keywords: Online Conversations, Natural Language Interface, Information Visualization, Visual Analytics, Text Analysis 
 
VIS2020: DE - Digital Entertainment 

103 - Measuring Reference Image Resolutions for Efficient Texture Mapping on 3D Modeling 
Jin Zhi 

St. John's University, United States of America 

Keywords: texture mapping, image resolutions, 3D modeling 

105 - A Visual-Interactive Idiom to Diagnose Missing Data Mechanisms 

Rodrigo Santos do Amor Divino Lima, Tiago Davi Oliveira de Araújo, Carlos Gustavo Resque dos Santos, Bianchi Serique Meiguins 

Federal University of Para, Brazil 

Keywords: missing values, uncertainty, data preprocessing, exploratory data analysis 

 00 : 45 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

5416:  

 01 : 00 

- 

02:00 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Wednesday 9 Sept 2020  

Session IV20_3. 10 : Information Visualisation  

Chair / co-chair: João  Moura Pires , Universidade Nova de Lisboa, PT ; // Dr Prof. Nuno Datia , Instituto Politécnico de Lisboa, PT  
 
152 - Why Two Y-Axes (Y2Y): A Case Study for Visual Correlation with Dual Axes 

Richard Brath1, Craig Hagerman1, Eugene Sorenson2 
1Uncharted Software, Canada; 2ChartIQ, USA 
Keywords: visualization, time-series, correlation, leading indicators, normalization 

235 - Visualization of similarity queries in an immersive virtual reality environment 

Roseval Donisete Malaquias Junior1, Claudio Eduardo Paiva2, Renato Bueno1 
1UFSCar, São Carlos, SP, Brazil; 2Fatec, Franca, SP, Brazil 

Keywords: Similarity Query; Complex data; Virtual reality; Multidimensional mapping  

236 - Visualization of similarity queries with trajectory estimation in complex data 

Claudio Eduardo Paiva2, Roseval Donisete Malaquias Junior1, Renato Bueno1 
1UFSCar, São Carlos, SP, Brazil; 2Fatec, Franca, SP, Brazil 

Keywords: Similarity query; Temporal databases; Complex data, Trajectory-based query; Time information 

164 - Interactive Data-Driven Visualization for COVID-19 with Trends, Analytics and Forecasting 
Frincy Clement, Asket Kaur, Maryam Sedghi, Deepa Krishnaswamy, Kumaradevan Punithakumar 

University of Alberta, Canada 

Keywords: Dashboard visualization, interactive visualization, visual data analytics, COVID-19, temporal data 

POSTER 

185 - Information Visualization to Assist in the Audit of Supply and Demand for Exams at a Cooperative of Health care Professionals 
Luiz Felipe de Camargo1, Evandro Cesar Estevam3, Luiz S.S. Baglie3, Fabrício Quintanilha Baptista3, Fabrício Baptista2, José Remo F. Brega1 
1São Paulo State University - Unesp; 2Federal Institute of Paraná; 3Independent Researcher 

Keywords: visualization, information, medical, cost management, interquartile range test 

17: 00 

- 

18: 00 
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Thursday 10 Sept 2020 
 

Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 12: 00 Pre - session checks  04: 00  
 12: 30 

- 

14: 00 

Zoom -Room < AEST (UTC+9) Time >  Thursday 10 Sept 2020  

Session IV2020_4.1:  Information Visualisation  
Chair /co -chair : Dr Alex, Wenjie, Ye, Victoria University, AUS ;  // Esra'a Alharasis, Victoria University, AUS 
 

259 - Deep learning for Antisocial Behaviour Analysis on Social Media 

Ravinder Singh1, Yanchun Zhang2, Hua Wang2, Yuan Miao1, Khandakar Ahmed1 
1Victoria University, Australia; 2Institute for Sustainable Industries and Liveable Cities, University Melbourne, Australia 
Keywords: Behaviour Traits, Antisocial Behaviour, Deep Learning, Text Classification, Social Media, Machine Learning 

POSTER 
IV2020 - IVE - Information Visualization Evaluation & User Studies 

174 - Uncovering the Impact of University Studentsô Adoption of Learning Management Systems on Positive Learning Outcomes 
Amir Ghapanchi1, Afrooz Purarjomandlangrudi2, Yuan Miao1 
1Victoria University, Australia; 2Holmes Institute, Australia 

Keywords: Learning management systems, positive outcomes, user acceptance, perceived admin presence, attitude towards online learning 

 
IV2020 - GLYPH - Glyphs: Shapes, Icons, Text and Imagery in Visualization 

200 - Designing infographics/visual icons of a social network by referencing to the design concept of ancient Oracle Bone characters 
Mao Lin Huang1, Rui Zhao1, Jie Hua4, Quang Vinh Nguyen2, Weidong Huang1, Junhu Wang3 
1UTS, Australia; 2UWS, Australia; 3Griffith University, Australia; 4Shaoyang University, China 

Keywords: computer icons, graphic icons, data visualization, information visualization, infographics, pictogram, social network, Oracle Bone characters 

 
IV2020: HCI - Human-Computer Interaction for Information Visualization 

154 - A User Study of a Gaze Window User Interface 
Seungwon Kim1, Mark Billinghurst1, Gun Lee1, Weidong Huang2 
1University of South Australia; 2University of Technology Sydney 

Keywords: Gaze window, mouse window, eye tracking, eye movement, user interface. 

 
IV2020: InfVis- Information Visualisation Theory & Practice 

137 - Metaphors We See By 
Swaroop Panda, Shatarupa Thakurta Roy 

IIT Kanpur, India 

Keywords: Visualization Theory, Visualization Appreciation, Metaphors, Applications 
 
IV2020-IVapp: Applications of Information Visualization 

196 - An Initial Visual Analysis of the Relationship between COVID-19 and Local Community Features 
JIE HUA1, MAO LIN HUANG2, CHENGLIN ZHAO1, SHUYANG HUA3, CATHERINE SHIH3 
1Shaoyang University, China; 2University of Technology Sydney; 3University of Sydney 

Keywords: Visual analysis, graph visualisation, graph drawing, coronavirus, COVID-19 

SHORT PAPER  

261 - Visualization of financial data in teaching financial accounting 
MARIA PROKOFIEVA 

Victoria University, Australia 

04: 30 

- 

06:00 
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Keywords: Visualization, data analytics, Tableau, dashboard reporting, accounting education 

 14:00 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

06:00  

 14:15 

- 

15:15 

Zoom -Room < AEST (UTC+9) Time >  Thursday 10 Sept 2020  

Session IV2020 _ 4 .2: Visual Analytics  
Chair /co -chair: Dr Assefa Teshome, Victoria University, AUS ; //  Dr Hongen  Lu, Victoria University, AUS  

 

258 - The effects of travel containment measures taken in response to the COVID-19 emergency have on Victorianôs mobility 
Ruwangi Fernando1, Hua Wang2, Yanchun Zhang2, Mahesh Prakash3 
1Victoria University, Australia; 2Applied Informatics Research Centre, Victoria University, Australia; 3ata61, CSIRO, Melbourne, Australia 

Keywords: Mobility, COVID-19, Corona Virus, Traffic Volume, SCATS data, Travel containment measures 

 

POSTER 
IV2020: VA - 12th International Symposium Visual Analytics and Data Science 

249 - COVID-19 Topic Modeling and Visualization 
Grace Tao1, Yuan Miao2, Sebastian Ng1 
1Swinburne University, Melbourne, Australia; 2Victoria University, Australia 

Keywords: topic modeling, information visualization, Latent Dirichlet Allocation (LDA), Tweets, COVID-19. 

 

IV2020: VA - 12th International Symposium Visual Analytics and Data Science 

253 - Deep Learning in Skin Lesion Analysis towards Cancer Detection 
Anthony Kioria Waweru, Khandakar Ahmed, Yuan Miao, Payam Kawan 

Victoria University, Australia 

Keywords: Deep Learning, Melanoma, Skin Disease, DenseNet201, Dataset, Dermoscopic, DCNNs 

 

IV2020: VA - 12th International Symposium Visual Analytics and Data Science 

255 - Literature Review on Visualization in Supply Chain & Decision Making 
Catherine Lou1, Alessio Bonti2, Maria Prokofieva1, Mohamed Abdelrazek2 
1Victoria University, Australia; 2Deakin University , Austerlalia 

Keywords: Review, Visualisation APP 

06:15 

- 

07:15 

 

 15:15 Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

07:15  

 15:30 

- 

16:30 

Zoom -Room < AEST (UTC+9) Time >  Thursday 10 Sept 2020  

Session IV2020_4.3:   Knowledge Visualization and Visual Thinking  
Chair /co -chair: Prof. Mao -Lin Huang, UTS, AUS ; // Nadin Fahad S Almadani , Victoria University, AUS   

159 - Visual Design Thinking for Public Education: Improving knowledge development and exchange via transformative pictogram design 

Nana Wang 

Sichuan University, China, People's Republic of 

Keywords: ISOTYPE, Pictorial diagram(PD), Public education, Informal learning, Knowledge visualization(VK), diagrammatic reasoning(DR) 
188 - Knowledge-Driven Framework for Designing Visual Analytics Applications 

Madhushi Bandara, Fethi A. Rabhi 

University of New South Wales, Australia 

07:30 

- 

08:30 
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Keywords: knowledge-driven, analytics process, data processing, visual analytics, ontology 
217 - Investigating cyber alerts with Graph-based analytics and narrative visualization 

Neda AfzaliSeresht1,2, Yuan Miao1, Qing Liu2, Assefa Teshome1, Wenjie Ye1 
1Victoria University, Australia; 2CSIRO, Australia 

Keywords: Cybersecurity, Storytelling, knowledge graph, Human-interactive, Visualization 
 

163 - Visualizing Complex Ontologies Through Sub-Ontology Extraction 

Alia El Bolock1,2, Rania Nagy1, Cornelia Herbert2, Slim Abdennadher1 
1German University in Cairo, Egypt; 2Ulm University, GermanyKeywords: Ontologies, visualization, reasoning, OWL 

 16:30 

- 

17:00 

Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

08:30 

- 

 9:00 

 

 17:00 
- 

18:00 

Zoom -Room < AEST (UTC+9) Time >  Thursday 10 Sept 2020  

Session IV20 _ 4.4: Digital Museology  _ Information Space  
Chair / Co-chair : Prof. Gilles Venturini, University of Tours, France ; // Nadin Fahad S Almadani  , Victoria University, AUS  
 
KEYNOTE LECTURE 

Inhabited information spaces: a landscape for the senses 
Professor Sarah Kenderdine 
Digital Museology, Digital Humanities Institute,  Laboratory For Experimental Museology (Em+), Artlab, Epfl, Lausanne, Switzerland 

 

09:00 

- 

10:00 

 

 18:00 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

10:00 
 

 

 18:15 

- 

19:15 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Session IV20_4.5:  GeoAnalytics  
Chair/co -chair: Prof. João Moura Pires (Prof.), // Dr Prof. Nuno Datia , Instituto Politécnico de Lisboa, PT  

 

125 - Spatial and Temporal Visualization of Pedestrians Based on Walking States 

Natsumi Tsuchida1, Yuri Miyagi2, Masaki Onishi2, Takayuki Itoh1 
1Ochanomizu University, Japan; 2National Institute of Advanced Industrial Science and Technology, Japan 

Keywords: visualization, people flow, walking state 
 

161 - Augmented Reality with Maps for Off-Screen POI Awareness 

Maria Beatriz Carmo1, Ana Paula Afonso2, Miguel Melo2, Bruno Rocha2, Victor Botan2 
1BioISI-Faculty of Sciences, University of Lisboa, Portugal; 2LASIGE Faculty of Sciences, University of Lisboa, Portugal 

Keywords: Augmented Reality, off-screen objects, relevance. 
 

204 - Visual analytics for spatio-temporal air quality data 

Chiara Bachechi, Federico Desimoni, Laura Po, David Martínez Casas 

University of Modena and Reggio Emilia, Italy 

Keywords: air quality, sensor, public administration, interpolation map, Spatio-temporal data 
 

237 - Spatiotemporal Phenomena Summarization through Static Visual Narratives 

10:15 

- 

11:15 
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Daniel Filipe Santos Marques1, Alexandre Miguel Barbosa Valle de Carvalho1,2, Rui Pedro Amaral Rodrigues1,2, Edgar Filipe Amorim Gomes Carneiro1,2 
1Faculty of Engineering of the University of Porto (FEUP); 2Institute for Systems and Computer Engineering, Technology and Science (INESC TEC), PT 

Keywords: spatiotemporal visualization, static visual narratives, spatiotemporal phenomena, events of interest 

 19:15 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

11:15  

 19:30 

- 

20:30 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Session IV20_4.6:  Information Visualization Evaluation  
Chair / co-chair : Professor Richard Laing, Robert Gordon University, UK ; // Ebad Banissi, LSBU, UK  

 

115 - Attention Support with Soft Visual Cues in Control Room Environments 

Magnus Nylin1, Jonas Lundberg2, Jimmy Johansson2 
1Linköping University and LFV, Sweden; 2Linköping University, Sweden 

Keywords: Soft visual cues, attention support, air traffic control 
119 - Evaluation of Hierarchical Visualization for Large and Small Hierarchies 

Alexander Michael Macquisten1, Adrian M Smith2, Sara Johansson Fernstad1 
1Newcastle University, United Kingdom; 2Unilever Research, United Kingdom 
Keywords: Hierarchical visualization, usability evaluation, information visualization 

168 - Developing a visually impaired older people Virtual Reality (VR) simulator to apply VR in the aged living design workflow 

Yuxiang Zhang, Ricardo Codinhoto 

Faculty Engineering and Design, Department of Architecture & Civil Engineering, University of Bath 
Keywords: Virtual reality, Visual impairments, VR simulation, the design process 

132 - Creating Visual Tools to Support Human-Centered Design Methods 

Yuzhou Wang, Masood Masoodian 

Aalto University, Finland 

Keywords: Visual tools, visual methods, visual design, human-centred design, co-design 

11:30 

- 

12:30 
 

 

 20:30 

- 

21:30 

Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

12:30 

- 

13:30 

 

 21:30 

- 

22:30 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Session IV20_4.7:  Visualisation  
Chair/co -chair: John Counsell, Independent consultant,  UK// Dr. Ana Figueiras, Universidade  Nova de Lisboa, PT   
 

141- Money Leave(s) Portugal: an Aesthetic Exploration of Public Investments 

Pedro Nuno Silva, Pedro Martins, Penousal Machado 

CISUC, University of Coimbra, Portugal 
Keywords: Casual Visualization, Data Aesthetics, Data Art 

 

136 - Using open data repositories and geolocation to create value-added services for tourism 

Antonio Sarasa 

Universidad Complutense de Madrid, Spain 

Keywords: Open data sources, Internet of things, Geolocation, Big Data, Tourist app 

 

13:30 

- 

14:30 

C 

 



 
 ïONLINE_ Programme  

IV2020-FORUM -  xxiv   

POSTER: 

VIS2020: CAivDE - Computer Animation, Information Visualisation, and Digital Effects 

228 - A 3D Animation Tool for Simulating Fish Escape Behavior 

Sahithi Podila, Ying Zhu 

Georgia State University, United States of America 

Keywords: graphics, animation, software tools, animal behaviour 

 
VIS2020: CGa - Computer Games and their applications (CGa) 

178 - Developing Computational Thinking for Children with Autism using a Serious Game 

Mennatullah Mohamed Elshahawy, Nada Ahmed Hamed Sharaf, Mariam Amr Bakhaty 

German university in Cairo, Egypt 

Keywords: Computational Thinking, Visual Learners, Children, Autism, Programming 
 
VIS2020: CGa - Computer Games and their applications (CGa) 

193 - A Computational Model of Suspense for Non-Narrative Gameplay 

Ying Zhu1, Evelyn Bailey2 
1Georgia State University, United States of America; 2University of Pennsylvania, United States of America 

Keywords: Games, Affective computing, Human-computer interaction 
 22:30 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

14:30  

 22:45 

- 

23:45 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Session IV20 _ 4.8:  Narrative Visualization and Storytelling // Glyphs: Shapes, Icons, Text and Imagery in 

Visualization  

Chair / co-chair : Prof.  Maria Beatriz Carmo,// Ana DôPour, Graphicslink, UK 

 

239 - Integrated Spatio-temporal Storyline Visualization with Low Crossover 

Xi He, Ying Zhu 

Georgia State University, United States of America 

Keywords: data visualization, storytelling, spatial-temporal data 
 

214 - A Summarization Glyph for Sets of Unreadable Visual Items in Treemaps 

Alexandre Henrique Ichihara Pires1, Anderson Gregorio Marques Soares1,2, Rodrigo Santos do Amor Divino Lima1, Carlos Gustavo Resque dos Santos1, Bianchi 
Serique Meiguins1 
1Federal University of Para, Brazil; 2Federal Rural University of Amazonia 
Keywords: glyph, treemap, decision tree, summary visualization 
 
GTNV 

238 ï An Indented Level-Based Tree Drawing Algorithm for Text Visualization 

Xi He, Ying Zhu 

Georgia State University, United States of America 
Keywords: Graph theory, Tree graphs 
 

135 - A class-based evaluation approach to assess multidimensional projections 

Jaqueline Teixeira1, Wilson Estécio Marcílio Júnior1, Danilo Medeiros Eler1, Almir Artero1, Bruno Brandoli2 

14:45 

- 

15:45 
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1UNESP, Univ Estadual Paulista, Brazil; 2Dalhousie University, Canada 

Keywords: Multidimensional projections, Visualization, Evaluation 

 

 23:45 Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

15:45  

 24:00 

- 

00:45 

 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Session IV20_4.9:  Information Visualisation _ infographic, Typographic, and Cartographic 
Chair / co-chair : Haim Levkowitz, Ph. D. University  of Massachusetts Lowell , USA//Prof Ebad Banissi, LSBU, UK.  
 

KEYNOTE LECTURE 

Visualizing with Text: New text-centric visualization techniques   
Richard Brath 
Uncharted Software Inc., Toronto, Canada 

16:00 

- 

16:45 

 

 01:00 

- 

01:45 

Zoom -Room < Central European Time -  CET ( UTC +2 ) > Thursday 10 Sept 2020  

Informal networking Session  

Session IV20 _ Informal :  18th Computer Animation & Especial Effects Show  
Chair /co -chair :  Prof. Mark Bannatyne , USA // Prof Ebad Banissi, LSBU, UK  

IV2020 Vienna Festival 

17:00 

- 

17:45 
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Friday 11 Sept 2020  
 

Australian Eastern Standard Time ï AEST  (UTC+9) Central European Time -  CET (UTC +  2)  ï Summer Time 

 10:30 Pre - session checks  02:30  
 11:00  

-  

12:15 

Zoom -Room < AEST (UTC+9) Time >   Friday 11 Sept 2020  

Session IV20_5.1:  IV2020_AI_ Visual knowledge discovery (VKD)  

Chair //co -chair : Prof. Boris Kovalerchuk , Central Washington University ; // Dr Khandakar Ahmed, Victoria University, AUS  

207 - Solving Non-image Learning Problems by Mapping to Images 

BORIS KOVALERCHUK1, Bedant Agarwal2, Divya Chandrika Kalla1 
1Central Washington University, United States of America; 2Indian Institute of Technology Kharagpur, India 
Keywords: Computer Vision, Convolutional Neutral Networks, Deep Learning, Machine Learning, Raster images, Visualization, Non-image data, Data conversion 

 

247 - Visualizing Transformers: A Survey 

ADRIAN BRASOVEANU1, Razvan Andonie2 
1MODUL Technology, Austria; 2Central Washington University, WA, USA 
Keywords: Visual Transformation, Review 

246 - Interactive Visual Self-service Data Classification Approach to Democratize Machine Learning 

Sridevi Narayana Wagle, BORIS KOVALERCHUK 

Central Washington University, United States of America 
Keywords: Self-service Machine Learning, Interactive Data Visualization, Logical Classifier, AutoML. 
 

213 - Lossless Visual Knowledge Discovery in High Dimensional Data with Elliptic Paired Coordinates 

Rose McDonald, BORIS KOVALERCHUK 

Central Washington University, United States of America 

Keywords: Machine learning, data visualization, knowledge discovery, elliptic paired coordinates. 
 

179 - DeepRings: A Concentric-Ring Based Visualization to Understand Deep Learning Models 

João Bernardo Alves1, Tiago Araújo2, Bernardo Marques1, Paulo Dias1, Beatriz Sousa Santos1 

Federal University of Pará, Brazil
2

 University of Aveiro, Portugal;
1

 

Keywords: Deep Learning Interpretability, Convolutional Neural Networks Feature Visualization, Concentric Ring Design 

03:00 

- 

04:15 

 

 12:15  

-  

13:15  

Zoom -Room < AEST (UTC+9) Time > >  

Break  

Informal < Online Networking Activities >  

04:15 

- 

05:15 

 

 13:15  

-  

14:15  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV2020_5.2: BuiltViz   

Chair //co -chair : Prof. Zora Vrcelj, Victoria University, AUS; // Mina Ranjbaran, Victoria University, AUS 
 

187 - Redefining urban public spaceôs characters after COVID-19; Empirical study on Egyptian Residential spaces 

Indjy Shawket1, Samah Elkhateeb2 

Keywords: Social distance; spaceôs character; urban construction; COVID-19; timeline changes 
 

195 - Immaterial Architecture: Understanding Visualization Through the Lifecycle of a Building 

05:15 

- 

06:15 
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Sofija Kaljevic1, Mengbi Li2 
1Deakin University, Australia; 2Victoria University, Australia 

Keywords: immaterial architecture, visualization, lifecycle of building, memory, thought, history, philosophy, technology 
 

POSTER: 
 

BuiltViz_VBRE: Visualisation in Built and Rural Environments 

147 - How rad(-ical) is VRAD (Virtual-Reality-Aided Design)? 

Tim Law, Melissa Chan, Juliana Endang, Daniel Lam 

VU, AUS 

Keywords: VR 

 14:15  Zoom -Room < AEST (UTC+9) Time > >  

Break  

Informal < Online Networking Activities >  

06:15  

 14:30  

-  

15:30  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV2020_5.3:  Geometric Modelling & Imaging  
Chair /co -chair : Prof. Tony  Huang, UTS, AUS ; // Dr Assefa Teshome, Victoria University, AUS 

 

102 - Monotone Hybrid Model via Fractal Spline Functions 

Malik Zawwar Hussain1, Tayba Arooj2, Farsia Hussain3, Farheen Ibraheem4 
1University of the Punjab, Pakistan; 2University of the Punjab, Pakistan; 3University of the Punjab, Pakistan; 4F. C. College University, Pakistan 
Keywords: Monotone interpolation, fractal, spline functions, hybrid model 

 

201 - Object Recognition with Fourier Descriptors 

Muhammad Sarfraz 

Kuwait University, Kuwait 
Keywords: Object recognition, Fourier descriptors, algorithm, image, noise 

 

227 - Handwritten Boolean Algebra Derivation Recognition and Error Identification 

Wisut Silaratana, Natasha Dejdumrong 

King Mongkut's University of Technology Thonburi, Thailand 
Keywords: Boolean algebra, Derivation, Handwritten recognition 

 
VIS 
165 - Development of a Tool to Help Understand Color Spaces and Color Differences 
Kazuo Misue 

University of Tsukuba, Japan 
Keywords: sRGB, HSV, CIELAB, CIE94, CIEDE2000 

06:30 

- 

07:30 

 

 15:30  Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

07:30  

 15:45  

-  

16:45  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV20_5. 4 : Learning Analytics  
Chair /co -chair : Prof. Filippo Sciarrone , Roma Tre University , Italy;  // Dr Assefa Teshome, Victoria University, AUS 

 

07:45 

- 

08:45 
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153 - Event-based Viewing Tool for Learning Illustrations 

Kazuo Misue, Yukino Kowata 

University of Tsukuba, Japa 
Keywords: Spatio-temporal Data, Visualization, Learning material, Illustration, Event-based form 
 

225 - Impact of the number of peers on a mutual assessment as learner's performance in a simulated MOOC environment using the IRT model 

Minoru Nakayama1, Filippo Sciarrone2, Masaki Uto3, Marco Temperini4 
1Tokyo Institute of Technology, Japan; 2Rome Tre University; 3Univerisyt of Electro-Communications; 4Sapienza University 
Keywords: Peer assessment, MOOC, Item Response Theory, rating scale 
 

240 - A Web-based System to Support Teaching Analytics in a MOOCôs Simulation Environment 

Filippo Sciarrone1, Marco Temperini2 
1Roma Tre University, Italy; 2Sapienza University of Rome, Italy 
Keywords: Learning Analytics, Teaching Analytics, Learning 

218 - Using Machine Learning to Explore the Relation Between Student Engagement and Student Performance 

Fidelia Anulika Orji, Julita Vassilva 

University of Saskatchewan, Canada 
Keywords: student engagement, machine learning, supervised and unsupervised machine learning, clustering, random forest, educational data mining, learning pattern, 
online learning, technology-enhanced learning systems 

 16:45  Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

08:45  

 17:00  

-  

18:00  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV2020_5.5: Visual Analytics and Data Science (VA2)  

Chair/co -chair:  Dirk Burkhardt, Darmstadt University of Applied Sciences, Germany // Cruz, António , CISUC, University of Coimbra, PT  

129 - Exploring Time-Series Through Force-Directed Timelines 

António Cruz, Joel P. Arrais, Penousal Machado 

Centre for Informatics and Systems of the University of Coimbra, Department of Informatics Engineering, PT 

Keywords: Data visualization, Time series analysis, Interactive systems 

140 - VaBank: Visual Analytics for Banking Transactions 

Catarina Maçãs, Evgheni Polisciuc, Penousal Machado 

University of Coimbra, Centre for Informatics and Systems of the University of Coimbra, Department of Informatics Engineering, PT 

Keywords: visual analytics, self-organising maps, glyph, profiling, fraud, banking transactions 

145 - An Industry 4.0-Ready Visual Analytics Model for Context-Aware Diagnosis in Smart Manufacturing 

Lukas Kaupp, Kawa Nazemi, Bernhard Humm 

Darmstadt University of Applied Sciences, Germany 
Keywords: Visual Analytics, Smart Manufacturing, Cyber-Physical Systems, Reasoning, Outlier Detection, Data Science 

09:00 

- 

10:00 

 

 18:00  Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

10:00  

 18:15  

-  

19:00  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV2020_5.6: Visual Analytics _Technology  

Chair/co-chair:  Professor Richard Laing, Robert Gordon University, UK ;  // Ebad Banissi, LSBU, UK 
 

10:15 

- 

11:00 
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KEYNOTE LECTURE 

Responsible Technology through Visual Analytics and Computational Angles 

Professor TOMASZ BEDNARZ 

Director of its Expanded Perception and Interaction Centre (EPICentre, University of New South Wales, Australia 
 

[Best Paper Award] 

Professor Farzad Khosrow-shahi, Victoria University, AU 

 19:15  Zoom -Room < AEST (UTC+9) Time >  

Break  

Informal < Online Networking Activities >  

11:15  

 20:00  

-  

21:00  

Zoom -Room < AEST (UTC+9) Time >  Friday 11 Sept 2020  

Session IV2020_5.7: Sustaining Built Heritage and  Data Democratisation  ï Panel  Discussion  
Chair //Co -chair:  Dr Andrew Agapiou, Strathclyde University, UK //John Counsell, Independent consultant, UK 
 

PANEL MEMBERS  

 

Professor Branka Dimitrijevic   
Director of Research and Knowledge Exchange; Department of Architecture, University of Strathclyde  

Professor John Edwards 

Professor in Practice, University of Wales Trinity St Davids; Director Edwards Hart Consultants 

Dr Magda Sibley  

Reader in Architectural History and Theory, Cardiff University 

Dr Tarek Rakha 

Assistant Professor of Architecture, Director of the High Performance Building Laboratory at Georgia Tech 

[Presentation Sessions CLOSE] 

12:00 

- 

13:00 

 

 21:00   Zoom -Room < Central European Time -  CET ( UTC +2 ) >  

Break  

Informal < Online Networking Activities >  

13:00  

   

  Subject Theme/track/Symposium Programme Committee Meetings    

 21:15  Zoom -Room< AEST (UTC+9) Time > Friday 11 Sept 2020  
IV2021_ Programme Committee Meeting  
 
IV2020_ Theme Analysis  

Chair /co -chair : Ebad Banissi  

 

Break_Out sessions  

13:1 5 

é 

 

 21 :30  

 

Builtviz  
Committee Meeting: 
Builtviz ï  

¶ VH_APAU-Visualisation for 
the Heritage of Asia-Pacific 
Architecture and Urbanism 

Knowledge Visualization  
Committee Meeting: 
 
KV 

Sebastian Kernbach & Martin J. 
Eppler 

AI & Visual Analytics 
Committee Meeting: 
AI&App 

Boris Kovalerchuk 
Muhammad A. Ahmad,  
Razvan Andonie 

Information Visualisation 
Committee Meeting: 
 
InfVis  

Ebad Banissi,  
Weidong Huang,  

13 :30  
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¶ SBH- Sustaining Built 
Heritage 

¶ VBRE: Visualisation in Built 
and Rural Environments 

 
Andrew Agapiou 
Farzad Khosrow-shahi 
Richard Laing 
John Counsell 
Zora Vrcelj 
Gehan Nagy 
Hing-Wah Chau 
Mengbi Li 

DHKV 
 
Musical Visualization - MuVis 

Delfina Malandrino  
Rocco Zaccagnino,  

MuELear 
Rita Francese 
Veronica Rossano 

+++++++++++++++++ 
 
Visualisation 
 
Visualisation, Viz 

Haim Levkowitz 
Web Visualisation, WebViz 
 
Co-operative Design Visualisation, 
CDV 
 
Computer Animation, Information 
Visualisation, and Digital Effects, 
CAivDE  

Mark.Bannatyne,  
Jian J Zhang 

Symposium and Gallery of Digital Art, 
Dart 

Anna Ursyn 
 
Augmented Reality Visualisation and 
Art, ARVA 

Vladimir Geroimenko 
 

Evgenii Vityaev 
VL_Learning Analytics  

Marco Temperini, 
Minoru Nakayama 
Tania Di Mascio 
Filippo Sciarrone 

Visual Analytics and Data Science, 
VA 

Ralf Dörner 
Kawa Nazemi 
Loredana Caruccio 
Autilia Vitiello 

Visualisation in Data Science and 
Machine Learning, VDSML 

Vincenzo Deufemia  
Giuseppe Polese 

Analytics, BiWA 
Alfredo Cuzzocrea 

Advances in Interactive and Visual 
Data Clustering ï AIVDC 

Hanane Azzag 
Mustapha Lebbah 
Barbara Hammer 

GeoAnalytics, GVA 
Joao Moura Pires  
Nuno Datia 

Social Issues Analysis SSNN 
Paloma Díaz 
Fragkiskos Papadopoulos 

Visualisation in Business Intelligence 
and Open Data - VBI_OD 

Giuseppe Polese,  
Vincenzo Deufemia 

Mao Lin Huang 
 IVApp 

Fatma Bouali  
Gilles Venturini 

IVE 
Michele Risi 
Ugo Erra 

HCI 
Mountaz Hascoet 
Minoru Nakayama 

Glyphs 
Ebad Banissi 
Richard Brath 

GTNV 
Mabule Samuel  

+++++++++++++++++ 
BioMedical Visualization 
- MediVis 

Urska Cvek 
Heimo Mueller 
Marjan Trutschl 

 
Geometric Modelling and 
Imaging - GMAI 

Muhammad Sarfraz 

 é 

22: 15  

IV2021_ Programme Committee Meeting  
IV2021_ Planning  

Chair /co -chair : Ebad Banissi  

é 

14:15 
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IV2020 ςRESEARCH TUTORIAL WORKSHOP ς PART - 1 
Visual Methods for Deep Explanation in Machine Learning  
ABSTRACT - Interpretability of Machine Learning (ML) models is a major area of 
current research, applications and debates in AI. The debates include a statement that 
most of the interpretation methods are not interpretable  (ICCV 2019) and a call to stop 
explaining black box ML models for high stakes decisions and use interpretable models 
Instead (KDD 2019).  
This tutorial covers the state-of-the-art research, development, and applications in the 
area of Interpretable Knowledge Discovery and ML boosted by V isual Methods. The topic 
is interdisciplinary, bridging efforts of research and applied communities in AI, Machine 
Learning, Visual Analytics, Information Visualization, and HCI. This is a novel and fast-
growing area with significant applications, and potential due to its importance in 
applications and prominence of visual ways of human cognition and perception. The 
recent progress in this area is very evident with a major deep learning explanation 
approach, based on visualization of salient areas and methods to visualize similarity of 
high-dimensional data in deep learning and other ML studies.  Multiple techniques are 
emerging including lossless and reversible methods to visualize high-dimensional data, 
which will be presented in this tutorial to stimulate studies beyond heatmaps, t-SNE, and 
black-box ML models in general.    
Facilitators: 
Boris Kovalerchuk: Dr. Boris Kovalerchuk is a professor of Computer Science at Central 
Washington University, USA. His publications include three books "Data Mining in Finance" 
(Springer, 2000), "Visual and Spatial Analysis" (Springer, 2005), and "Visual Knowledge Discovery 
and Machine Learning" (Springer, 2018), chapters in the Data Mining Handbook, and over 170 
other publications. His research and teaching interests are in machine learning, visual analytics, 
visualization, uncertainty modeling, image and signal processing, and data fusion. Dr Kovalerchuk 
has been a principal investigator of research projects in these areas, supported by the US 
Government agencies. He served as a senior visiting scientist at the US Air Force Research 
Laboratory, and as a member of expert panels at the international conferences and panels 
organized by the US Government bodies. 
Web: http://www.cwu.edu/~borisk  
 
Muhammad Aurangzeb Ahmad: Muhammad Aurangzeb Ahmad is an Affiliate Assistant 
Professor in the Department of Computer Science at the University of Washington Tacoma, and 
the Principal Research Data Scientist at KenSci, an Artificial Intelligence in healthcare-focused 
startup in Seattle. He has had academic appointments at the University of Washington, Center for 
Cognitive Science at the University of Minnesota, Minnesota Population Center, and the Indian 
Institute of Technology at Kanpur. Muhammad Aurangzeb has published over 50 research papers 
in the field of machine learning and artificial intelligence. His current research is focused on the 
responsible AI in healthcare via explainable, fair, unbiased, robust systems. 
Web: http://www.aurumahmad.com  

Ankur Teredesai: Ankur M. Teredesai is a Professor of Computer Science & Systems at the 
University of Washington Tacoma and the founding director of the Center for Data Science. His 
research interests focus on data science applications for healthcare and its societal impact. Apart 
from his academic appointments at RIT, and the University of Washington Tacoma, Teredesai 
has significant industry experience, having held various positions at C-DAC Pune, Microsoft, 
IBM T.J. Watson Labs, and a variety of technology startups. Prof. Teredesai has published over 
75 papers on machine learning in leading venues, has managed large teams of data scientists and 
engineers, and deployed numerous machine learning applications across various industries: from 
web advertising, social recommendations, to handwriting recognition. Since 2009, for over a 
decade, his research focus has been making AI assistive for healthcare. His research contributions 
have led to advancing our understanding of risk, and utilization prediction for chronic conditions, 
such as diabetes and heart failure.  
Web: http://faculty.washington.edu/ankurt/ 

 
Ph.D._WORKSHOP 

Chair: Maria Prokofieva, Victoria, University, AUS// Esra'a Alharasis, 
Victoria University, AUS  

 

WORKSHOP ï Part II  

Creating reports and data viz in RMarkdown 
 
ABSTRACT - This workshop is an introduction to data visualization by using free 
opensource environment R and R Libraries, including RMarkdown framework and 
ggplot2 library.  
With little coding knowledge, you can learn how to create interactive documents and 
data viz to present data analysis and visualise datasets.  
RMarkdown is a high quality interface with the potential of integrating text and R code 
to produce an informative and productive report. With a basic understanding of how to 
code in Rstudio, during this workshop you will create a RMarkdown document to 
present data insights, code and visualization all together to make a comprehensive 
report and share it with your target audience. 
Ggplot2 is a package in Rstudio that allows you to create simple and elegant graphs and 
charts to visualize your data and tell an engaging story.  
Throughout this workshop, you will learn how to apply RMarkdown and ggplot2 and 
have hands-on practice with Rstudio cloud to create beautiful data report and 
visualization. 
Facilitators: 
Maria Prokofieva is a senior lecturer at Victoria University, Business school. She has 
background in IT, linguistics and finance. Maria is passionate about using R in academic 
research and everyday life. Her area of interest is social media analytics, business 

http://www.cwu.edu/~borisk
http://www.aurumahmad.com/
http://faculty.washington.edu/ankurt/
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intelligence and machine learning. She is a member of R Ladies Melbourne, Melbourne 
Users of R Network (MelbURN), Melbourne Women in Machine Learning & Data 
Science and Data Science Melbourne. She is also a Women in Data Science (WiDS) 
Ambassador. 
Helper 
Truong La is a graduate of Industrial Engineering from Ho Chi Minh University of 
Technology and a postgraduate student of Master in ERP at Victoria University. He is 
the current Tresaurer of the Victoria University Data Analysis Student Association 
  
Bernardo Fonseca is a graduate of  B.Sc. in Economics  from Pontificia Universidad 
Javeriana and current postgraduate student of Master in Business Analytics/ERP 
Systems at Victoria University. He holds the position of Vice-president of Data 
Analytics Student Association at Victoria University. 
 
 Atousa (Alisha) Ghahramani is a graduate of Chemistry and Science and current 
postgraduate student of Digital Media at Victoria University. She is the Secretary of 
Data Analytics Student Association at Victoria University. 

Amanda Cole is a current postgraduate student at Victoria University studying 
Business Analytics and a member of R-Ladies Melbourne and holds the role 
of President of Data Analytics Student Association at Victoria University. 

 

Session IV20__1.1: Information Visualisation _ Visualising our 
future communities 

Chair//co-chair: Professor Farzad Khosrowshahi, Dean, College of Engineering and 
Science, Victoria University, AUS// Dr Khandakar, Victoria University, AUS 
KEYNOTE LECTURE 

Visualising our future communities: how digital twin technology is transforming 
how we create smart cities 
Ms Melissa Harris  
Executive Director 
Strategic Land Assessment & Information, Land Use Victoria Department of 
Environment, Land, Water and Planning 
 

Imagine if you could demonstrate how a future city could operate by enabling its citizens 
to experience it in the present? Digital twins can make that happen. By bringing analysis-
ready spatial data, photorealistic 3D imagery, sensor technology, artificial intelligence, 
machine learning ð and more - together on a visualisation platform, combined with virtual 
and augmented reality, we now have the ability to visualise the world through an internet 
browser and explore the future before it arrives. 
In her talk, Mel Harris will showcase Victoriaõs first digital twin for Fishermans Bend, 
Australiaõs largest urban renewal precinct, that will be home to 80,000 people and 80,000 
workers by 2050. She will explore the challenges and opportunities experienced in 
developing the twin and how it also offers exciting new ways for decision-makers to 
engage with each other and communities about their future. Digital Twins offer great 
potential to build smart, connected and sustainable communities and to help tackle the 
interconnected challenges of urbanisation. 
 
Melissa Harris is Executive Director, Strategic Land Assessment 
and Information, Land Use Victoria within the Local 
Infrastructure group of the Victorian Department of 
Environment, Land, Water and Planning (DELWP). She leads a 
team of around 270 property, surveying and geospatial 
professionals including Valuer-General Victoria, Surveyor-
General Victoria, spatial services, government land advice and 
Victoriaõs $45 million Digital Cadastre Modernisation program. 
Melissa is also Deputy Chair of the Australia and New Zealand 
Land Information Council (ANZLIC). ANZLIC is the peak 
intergovernmental organisation providing leadership in the 
collection, management and use of spatial information in 
Australia and New Zealand. 
Melissa is a town planner and has worked in state and local government for 30 years. She holds a 
Bachelor of Applied Science and is a graduate of the Australian Institute of Company Directors. 
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She recently graduated from the Victorian Major Projects Leadership Academy, where she 
received training in the delivery of mega-projects through Oxford Universityõs Saµd Business 
School. Melissa was recognised as one of the Top 50 Women in the Victorian Public Sector for 
2019. 

 
Session IV20_1.2: Visual Analytics and Data Science (VA1) 

Chair//co-chair: Prof. Kawa Nazemi, Darmstadt University of Applied Sciences, 
Germany // Dirk Burkhardt, Darmstadt University, Germany 

254 - Testing QA Systemsõ ability in Processing Synonym Commonsense 
Knowledge 

Bijay Sigdel, Gongqi Lin, Yuan Miao, Khandakar Ahmed 

Victoria University, Australia 

'Synonym' is an imperative instrument of common-sense knowledge that we apply to 
make a good sense and sound judgement of our reading. To investigate the ability of 
machine comprehension models in handling the synonym common-sense knowledge, we 
developed an innovative approach to automatically generate a dataset based on the 
Stanford Question Answering Dataset (SQuAD 2.0). The brand-new dataset consists of 
additional distracting sentences or questions spawned using synonym common-sense 
knowledge. We formulated new questions by replacing noun entities of the original ones 
in SQuAD 2.0 with their synonyms. This approach followed the two fundamental 
principles of SQuAD 2.0 dataset: relevancy and plausibility (incorrect answers are more 
challenging if they are relevant and plausible). It improves the robustness/abstraction of 
the question set. To solve the Word Sense Disambiguation (WSD) problem in synonym 
selection, we designed a new algorithm Multiple Source Adapted Lesk Algorithm 
(MSALA). Rather than only using WordNet as the source of gloss for adapted Lesk 
algorithm, we used both lexical database WordNet and common sense database 
ConceptNet. This fusion provides a rich hierarchy of semantic relations for the MSALA 
algorithm. Using this method, we devised 11,000 questions and evaluated the 
performance of the state-of-the-art question answering system-BERT. Our result shows 
that the accuracy of the contemporary BERT-Base model dropped from 74.98% to 
63.24%. This 10+% accuracy drop revealed the limitations of BERT in handling 
synonym common-sense knowledge. 

Keywords: Common-sense knowledge, QA Systems, Word Sense Disambiguation, 
Machine Reading Comprehension 

 

186 - Comparison of four visual analytics techniques for the visualization of 
adverse drug event rates in clinical trials 

Jean-Baptiste Lamy1,2 
1LIMICS, University Paris 13, France; 2LRI, Paris-Sud/Université Paris-Saclay, France 

Drugs are evaluated and compared during clinical trials, and the observed adverse drug 
events are recorded. Many trial results are available online in trial registries, such as 
ClinicalTrials.gov. However, this data remains little used currently, due to the volume 
and the tabular presentation. 

In this paper, we focus on the visualization of adverse drug event rates, aggregated in 13 
anatomical categories and 2 levels of seriousness. We designed four interactive visual 
analytics: horizontal stacked bar chart with labels, vertical stacked bar chart, area-
proportional flower glyphs and star glyphs. We compare the four approaches, analytically 
and through a preliminary user study aimed at at determining the user preferred visual 
analytics, and we identify their advantages and disadvantages. We conclude that the best 
options are the horizontal stacked bar chart, which allows labels to help identify the 
categories of adverse drug events, and the area-proportional flower glyph, which permits 
a better visualization of small values when very high values are present. 

Keywords: Visual analytics, clinical trial, drug adverse event, flower glyph, star glyph 

 

107- Root-Cause Analysis with Interactive Decision Trees 

Alexander Detzner1,2, Ramona Rückschloß1, Martin Eigner2 
1BMW Group, Germany; 2TU Kasierslautern 

When manufacturing products fail, root-cause analysis is essential to improve the 
affected products and processes. However, finding the relevant influences among 
numerous possible factors can be a challenge. As a result, computer-aided methods for 
anomaly detection and pattern recognition provide great benefits for quality management 
applications. 

We introduce a method for root-cause analysis employing interactive decision trees. 
Improving upon an existing concept, we developed a software prototype that utilizes a 
lean, yet powerful representation of relationships and influences. Several interactive 
options allow quality data analysts to integrate their expert domain knowledge into the 
pattern recognition process and quickly identify anomalies among the product attributes 
of defective vehicles. 

Keywords: decision tree, interactive pattern recognition, root-cause analysis, quality 
management, visual analytics 
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Session IV20_1.3: BioMedical Visualization 

Chair/co-chair: Prof. Urska Cvek (Prof.), Louisiana State University, USA // Ebad 
Banissi, LSBU, UK. 

 

127 - Reconstruct and Visualise Hierarchical Relationships in Whole Slide 
Images 

Markus Plass1, Philipp Faulhammer1, Robert Reihs1,3, Andreas Holzinger2, Kurt 
Zatloukal1, Heimo Müller 1,3 
1Institute of Pathology Medical University Graz; 2Institute for Medical Informatics, 
Statistics and Documentation Medical University Graz; 3BBMRI-ERIC 

Extracting hierarchical properties from whole slide images automatically and expanding 
the possibilities of visualising data from digital pathology will not only drastically improve 
speed and accuracy of pathologists but also simplify the necessary pre-processing steps 
for machine learning tool-chains. The introduced pipeline identifies and converts areas 
of interest into binary masks and finds groups of areas that share similar locations using 
k-Means. This grouping is evaluated by the silhouette score which serves as a measure of 
confidence for the separability of Clusters. Found objects are compared using structural 
similarities and HU-Moments. These results are then stored as measures of similarities 
creating virtual groups of the most similar objects. Finally the information on similarities 
combined with further structural parameters are visualised. 

Keywords: Whole Slide Images, Reconstruct Relationships, Visualise Hierarchical 
Relationships 

 

139 -  Classification and Visualization of Patterns inMedical Images 

Heimo Müller 1, Peter Regitnig1, Peter Ferschin2, Anna Saranti1, Andreas 
Holzinger1 
1Medical University of Graz, Austria; 2Technical University Vienna, Austria 

Histopathology and cytopathology developed for themicroscopic examination of tissue 
samples a specific terminologyto describe type and shape of objects and patterns in 
thecomposition of nuclei, cells, tissue and anatomical elements. Wemap such a 
terminology to Bertinõs visual variables and proposethree methods to describe óshape 
grammarsó (1) With a formal,mathematical language, (2) with graphs and (3) by 
naturallanguage descriptions. Finally we propose practical applicationsof shape 
properties and shape grammars for explainability of AIalgorithms in computational 
pathology. 

Keywords: Computational Pathology, Visual Languages 

 

167 - hSOM: Visualizing Self-Organizing Maps to Accomodate Categorical Data 

Phillip Kilgore1, Marjan Trutschl1, Urska Cvek1, Hyung Nam2 
1Louisiana State University Shreveport, 
Shreveport, LA, United States of America; 2LSU 
Health Shreveport, Shreveport, LA, United States 
of AmericaKohonenõs self-organizing map is an 
unsupervised machine learning method designed 
to preserve the topology of its input space. 
Although this method has been used to efficiently 
summarize multidimensional data, the 
visualization of its constituent data has received 
less attention. 

We propose a method of addressing the visualization problem by augmenting a classical 
visualization self-organizing map visualization to include an embedded histogram and 
evaluate its utility in depicting the self-organizing mapsõs constituents categorized by a 
discrete variable. 

Keywords: self-organizing map, visualization, unsupervised learning, histogram, discrete, 
neural network, artificial intelligence 

 

243 - Visualization of Decision Making in Digital Pathology as Educational 
Tool 

Birgit Pohn, Farah Nader, Marie-Christina Mayer, Robert Reihs, Helmut Denk, 
Andreas Holzinger, Kurt Zatloukal, Heimo Müller 

Medical University of Graz, Austria 

Training in the medical field depends on the teaching of theoretical and practical skills. 
The acquisition of theoretical basics can be usually achieved by studying various 
documents, while the training of practical skills requires more intensive discussion and a 
special setup, such as an appropriate laboratory environment or a mentor-mentee 
connection. Aside from the conditions for transferring and gaining practical skills, 
teaching methods mostly concentrate on the sharing of explicit knowledge that can be 
designated and transferred easily. 

Therefore, the presented work focuses on the tracking of the diagnosis finding process 
in pathological examinations and the visualization of any interaction with specimens by 
recording microscopical exploration of an experienced pathologist. Those interactions 
include the full navigation path through a specimen, the panning and zooming into areas 
of interest, the observation duration as well as the spoken comments. Every step and 
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annotation that is relevant for diagnosis finding is stored, processed and visually prepared 
for trainees/residents to be able to comprehend argumentation via the look through the 
eyes of an expert. 

The collected data serve as a base for various medical applications like learning 
management systems to support education in the medical field, as well as machine 
learning and artificial intelligence applications in the area of digital pathology. 

Keywords: digital pathology, medical decision visualisation, eLearning, medical education 

 
Session IV20_1.4: Information Visualisation ð Theory & Techniques 

Chair//co-chair: John Counsell, Independent consultant , Cardiff, UK// Prof. Ebad 
Banissi, LSBU, UK 

 

121 - Egocentric viewpoint in mixed reality situated visualization: challenges and 
opportunities 

Nuno Cid Martins1, Paulo Dias2, Beatriz Sousa Santos2 
1Coimbra Institute of Engineering - Polytechnic Institute of Coimbra; 2University of 
Aveiro, Portugal 

Mixed reality (MR) is well suited for situated visualization (SV), a method to represent 
data in a context, with potential in many situations. However, MR-based visualizations 
are commonly constrained to the usersõ single egocentric viewpoint reducing their ability 
to explore all the available information. This article discusses the main limitations and 
challenges of this approach based on the analysis of existing literature and identifies 
opportunities, as well as relevant aspects that must be considered when devising new 
methods aimed at overcoming those limitations. 

Keywords: Mixed reality, situated visualization and egocentric viewpoint 
 

122 - The Affordance of Law. Sliding Treemaps browsing Hierarchically 
Structured Data on Touch Devices 

Nicola Lettieri 1, Alfonso Guarino2, Delfina Malandrino2, Rocco Zaccagnino2 
1National Institute for Public Policy Analysis, 00198 Rome, Italy; 2Computer Science 
Department, University of Salerno, 84080 Fisciano (SA), Italy 

Sifting through the flood of documents today available and making sense of them is an 
ever-growing challenge of our time. Visualization is offering new ways to navigate 
through large sets of documents, mainly through graphs that intuitively depict textual 
entities (documents or parts thereof) and relations tying them. A relevant issue is that 

graphs can be smoothly used, especially in desktop environments. The small size of 
tabletsõ and smartphonesõ screens makes it difficult to simply port graph visualizations 
from desktop to mobile devices, just as the use of the latter is growing for browsing and 
reading texts. In the light of the above, a challenge is seamlessly merging abstraction 
power offered by visualization, information retrieval, and the access to texts. This paper 
presents a Human-Computer Interaction strategy integrating mobile devices (for 
visualization-based, high-level and intuitive interaction with data and their relations) and 
desktop computers (for full-text reading). We focus on Sliding Treemap, a visualization 
designed to render graph-like (hierarchical, relational) structures on mobile touch devices. 
The solution, suitable to be applied also in other domains, has been designed based on 
the needs of the legal domain, which is òhighly textualó and still rather unfamiliar with 
visualization techniques. Sliding Treemap has been developed in the prototype of a cross-
platform app using as testbed the catalogue of the European Court of Justice Library, 
and sets of heterogeneous legal sources from the Italian legal system. 

Keywords: sliding treemap, legal visual analytics, touch devices, Human 
Computer Interaction, European Court of Justice Library  

172 - FICAvis: Data Visualization to Prevent University Dropout 

Fábio Ferreira, Beatriz Sousa Santos, Paulo Dias, Bernardo Marques 

Universidade de Aveiro, Portugal 

The FICA project - Tools for Identifying and Combating Dropout - started at the 
University of Aveiro in 2015 with the aim to help reduce and prevent dropouts and 
increase academic success among university students. Within the project a signicant 
amount of data is provided to different University stakeholders to monitor academic 
issues; however, these data are currently provided in tables, a format difficult to analyze. 
In this paper, we present the main aspects of the data, the users and contexts of use. We 
also propose an approach to allow the visual and interactive exploration of the FICA 
project data to help monitor the path of the students and identify risk indicators and 
failure factors that can lead to critical situations such as dropout. A solution developed 
using the participatory design methodology is presented, detailing all stages of its creation 
process, from the requirements elicitation based on focus groups and interviews, design 
and prototype development in Power BI to its evaluation. Some suggestions for future 
work are also presented. 

Keywords: information visualization, FICA, higher education, dropout, academic 
achievement, power BI, participatory design 

223 - On the Limitation of Pathological Iris Recognition: Neural Network 
Perspectives 
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Maria Frasca1, Rita Francese1, Alfonso Guarino1, Delfina Malandrino1, Michele 
Risi1, Rocco Zaccagnino1, Nicola Lettieri2 
1University of Salerno, Italy; 2National Institute for Public Policy Analysis 

Over the last few years, biometrics has emerged as an increasingly reliable solution to 
recognize people using their physiological or behavioural characteristics. Despite their 

advantages, biometric systems raise many practical, ethical and legal issues. While, 
understandably, main concerns involve privacy and the risk of covert surveillance, 
profiling, and social control, another relevant question is the potential exclusion of 
individuals that, due to injuries, disability or genetic defects, may not meet the physical 
requirements used for the identification. In such situations, the risk comes out from the 
limits of current biometrics systems, which could exclude entire classes of individuals 
with negative spillovers on the possibility of access services and even exercise rights. In 
this paper, we focus on the recognition of iris suffering from Coloboma, a congenital 
abnormality of membranes of the eye. We first show how this pathological state impacts 
on the performance of the Daugmanõs algorithm, which represents the most widespread 
method used for the iris localization step in eye-based biometrics. Second, we designed 
and tested a classifier based on Convolutional Neural Network able to detect the 
presence of Coloboma with 95.45% accuracy.  This result opens up new perspectives 
towards the definition of more sophisticated òdiversity-awareó biometric systems. 

Keywords: Iris Recognition, Neural Network, Technoregulation. 

 
Session IV20_1.5: Information Visualisation ð Theory & Techniques 

Chair//co-chair: Prof. Ebad Banissi, LSBU, UK// John Counsell, Independent 
consultant , Cardiff, UK 

130 - Interaction Techniques for Chord Diagrams 

Dylan Rees1, Robert S. Laramee2, Paul Brookes3, Tony D'Cruze3 
1Swansea University, UK; 2University of Nottingham, UK; 3QPC Ltd. UK 

Chord diagrams are a popular high-dimensional method for showing connections 
between nodes, however they have scalability limitations and lack advanced methods for 
interaction and multivariate links. In this paper we introduce a novel interaction and 
layout method for improving the scalability of chord diagrams, explore sketch-based 
methods for showing multiple links and direction, and introduce a sketch-based brushing 
technique for filtering. We demonstrate the interaction techniques on a real-world call-
center dataset and report feedback from domain experts in the call center industry. 

Keywords: chord diagrams, interaction, call-center data 
 

166 - An Augmented Reality Mobile Application for Skin Lesion Data 
Visualization 

Maria Frasca, Rita Francese, Michele Risi, Genoveffa Tortora 

University of Salerno, Italy 

Melanoma is the deadliest form of skin cancer. It mainly requires a visual diagnosis by 
dermatologists. However, a dermatologist's recognition of melanoma may be subject to 
errors and may take some time to diagnose correctly it. 

To this aim, in the last twenty years, Computer-Aided Diagnosis systems based on 
artificial vision are increasingly adopted to support dermatologists in the early diagnosis 
of melanoma. However, these systems exploits only a reduced set of parameters or they 
implement a melanoma classifier that tries to substitute the dermatologists, without 
supporting their experience in the classification of skin lesions. 

This paper proposes a mobile application for supporting the clinician decision in the 
diagnosis of melanoma directly in the dermatologist environment by using Augmented 
Reality technology. In particular, computer-generated perceptual information is added to 
the image of patient skin reporting the values of various parameters and the lesion 
classification based on deep learning approach for analyzing skin lesions and identifying 
melanoma. 

Keywords: Image Analysis, Augmented Reality, Melanoma, Neural Network 
 

224 - Systematic Variation of Preattentive Attributes to Highlight Relevant Data 
in Information Visualization 

LUISA BARRERA LEON , FULVIO CORNO, LUIGI DE RUSSIS  

POLITECNICO DI TORINO, Italy 

In information visualization (InfoVis), the \ textit{Visualizers} (graph designers and 
creators) have to consider multiple parameters, such as colors and graphic symbols, to 
obtain a chart that correctly represents a data set. Along with this, visualizers must 
adequately select the combination of these range of parameters to drive the observers' 
attention to the relevant data. When a visualizer drives the attention to relevant aspects 
of the information, she is providing a starting point to read the graph; this focus point 
might help the observer to complete the task faster and more efficiently, minimizing 
distraction from unimportant information. Contemporary tools for InfoVis help 
visualizers to a certain extent, but most of them currently do not provide insights or 
suggestions about the modifications needed to drive data attention. This article presents 
the preliminary results of an exploratory approach to draw the attention to some specific 
data subset selected by the graph creator, through a systematic variation of some 
preattentive attributes (i.e., color, texture and orientation). As a first simple method to 
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validate the feasibility of the approach, a set of charts is created from the same source 
data, with exhaustive variations on preattentive attributes. All generated charts are then 
automatically evaluated using a salience map algorithm for data analysis images, to 
identify their focus attention point. After that, the algorithm chooses the chart that best 
emphasizes the data subset initially specified by the visualizer. To validate our approach, 
we have implemented a prototype tool, and preliminary results confirm that it is possible 
to systematically change the attention area of a chart. 

Keywords: saliency, perception, information visualization, preattentive, highlighting 

 
 

 

Session IV20_2.1: Information Visualisation ð Theory & Techniques 

Chair/co-chair: Prof. Mao Lin HuangUniversity of Technology, Sydney, AUS// Ms 
Melissa Chan, Victoria University, AUS 

 

126 - VISUALIZATION  OF CORRELATIONS BETWEEN PLACES OF 
MUSIC LISTENING AND ACOUSTIC FEATURES  

Narumi Kuroko1, Hayato Ohya2, Takayuki Itoh1, Nicolas Grossmann3, Hsiang-
Yun Wu3 
1Ochanomizu University, Japan; 2RecoChoku Co.,Ltd., Japan; 3TU Wien, Austria 

Users often choose songs with respect to special situations and environments. We are 
designed and developed a music recommendation method inspired by this fact. This 
method selects songs based on the distribution of acoustic features of the songs listened 
by a user at particular places that have higher ordinariness for the user. It is important to 
verify the relationship between the places where the songs are listened to and the acoustic 
features in this. Hence, we conducted the visualization to explore potential correlations 
between geographic locations and music features of single users. In this paper, we 
designed an interactive visualization tool methods and results for the analysis of the 
relationship between the places and the acoustic features while listening to the songs. 

Keywords: Music Information Processing, Visualization, Lifelog, Ordinariness, Machine 
Learning 

117 ð Visualization of three-dimensional impression evaluation for a large 
number of images 

Akari Iijima 1, Takayuki Itoh1, Hsiang-Yun Wu2, Nicolas Grossmann2 
1Ochanomizu university, Japan; 2TU Wien, Austria 

The Semantic Differential (SD) Method is a rating scale to measure the semantics. 
Attributes of SD are constructed by collecting the responses of participant's impressions 
of the objects expressed through Likert scales representing multiple contrasting with 
some adjective pairs, for example, dark and bright, formal and casual, etc. Impression 
evaluation can be used as an index that reflects human subjective feeling to some extent. 
Impression evaluations using the SD method consist of the responses of many 
participants, and therefore, the individual differences in the impressions of the 
participants greatly affect the content of the data. In this study, we propose a visualization 
system to analyze three aspects of SD, objects (images), participants, and attributes 
defined by adjective pairs. We visualize the impression evaluation data by applying 
dimension reduction so that, users can discover the trends and outliers of the data, such 
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as images that are hard to judge or participants that act unpredictably. The system firstly 
visualizes the attributes or color distribution of the images by applying a dimensional 
reduction method to the impression or RGB values of each image. Then, our approach 
displays the average and median of each attribute near the images. This way, we can 
visualize the three aspects of objects, participants and attributes on a single screen and 
observe the relationships between image features and user impressions / attribute space. 
We introduce visualization examples of our system with the dataset inviting 21 
participants who performed impression evaluations with 300 clothing images. 

Keywords: Semantic Differential Method, Visualization 
 

156 - Effects of Individual Difference on User-Sketched Layouts of Vertex-
Weighted Graphs 

Chun-Cheng Lin1, Weidong Huang2, Wan-Yu Liu3, Chang-Yu Chen1 
1National Chiao Tung University; 2University of Technology Sydney; 3National Chung 
Hsing University 

Recent empirical works on graph drawing have analyzed usersõ interpretation ability with 
user-sketched layouts. However, user-sketched layouts have not been studied with 
vertex-weighted graphs. We conducted a study that was to extend the previous work to 
conduct an empirical graph drawing study with vertex-weighted graphs. In a four-stage 
experiment, we analyzed characteristics of the final graph drawings, participantsõ drawing 
processes and strategies, participantsõ drawing preferences through questionnaires, and 
the difference between the two groups of participants divided according to different 
attributes. In this paper, we report on effects of individual difference in terms of user 
preference, gender and prior drawing experience on user-sketched layouts of vertex-
weighted graphs. 

Keywords: graph drawing aesthetics; weighted vertex; individual difference; user-sketched 
graph drawing; information visualization. 

 

203 - DGViewer: An Interactive Visualisation of Dynamic Networks 

Matthew James Goodwin1, Weidong Huang2, Xiaodi Huang3, Mao Lin Huang2 
1Sydney Uni; 2UTS; 3CSU 

Dynamic networks are networks in which nodes and edges come and go at different 
times. The dynamic nature of this type of networks has imposed a challenge in network 
visualisation. Many techniques have been proposed to visualise dynamic networks in an 
effort of not only capturing the dynamic features of networks over the time but also 
laying out the network in a way that is fast and makes the visualisation aesthetically 
pleasing. However, empirical research has shown that the current techniques have 

limitations in one way or another. In the paper, we present an interactive visualisation 
called DGViewer which gives users control and flexibility allowing them to decide what, 
when and how to view the visualisations to improve the comprehension and analysis of 
dynamic networks. A preliminary user study indicates that users are positive with this 
user-centred visualisation for better user experience and task performance. 

Keywords: Dynamic networks; graph drawing; information visualisation; interaction; user 
interface 

 

123 - Data Visualization and the Data Funnel Interface 

H. Paul Zellweger 

ArborWay Labs, United States of America 

The paper introduces the òdata funneló interface to visualization studies. This database 
interface organizes raw data into nested sets of data that guide users to information in a 
table. It combines a graphic display of the nested sets of data with the ability to navigate 
them to pinpoint a table row. The newly discovered branching data model (BDM) 
provides the framework for combining these two capabilities into a single hierarchical 
structure. This data model relies on a mathematically precise representation of the data 
mapping between two table attributes. It constructs a uniform pattern of one-to-many 
data mapping that depicts a primitive tree structure. A second, more advanced 
expression, the BDM chain, aggregates these small tree structures. Program logic parses 
the BDM chain to absorb the individual one-to-many branching patterns into larger, tree 
structures. The paper discusses how these tree structures reflect upon the logical 
components of the table, including how the data in its paths model each table row. It 
also explains how the BDM constructs data files for two different types of data funnel 
interfaces. In both interfaces, the technology generates all of the components 
automatically. With these interfaces, end-users are free to browse and explore the data 
content of a database table. Each time the user selects a data option, the interface updates 
its display of relational data to recommend the information located in the table. With 
each new selection, the interface acts like a funnel that moves the users one step closer 
to the information they want to see. 

Keywords: data funnel, branching data model, relational database, end-user interface, 
permutation 

262 - accVizR: using tidy data approach and layered grammar of graphics for 
visualizing accounting data 

MARIA PROKOFIEVA  

Victoria University, Australia 
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This paper introduces accVizR, a developing R software package that provides a toolset 
for visualizing accounting data and transforming it to visual performance reports. From 
the earliest days of the profession, Luca Pacioli highlighted the importance of data, math 
and visual support in the accounting. Evolution of technical means put pressures on the 
profession to evolve and analyze large amount of data into actionable insights. The 
developed R package provides a toolset for accountants to work with accounting data in 
a "tidy approach" (Grolemund and Wickham, 2016) while offering data viz capabilities 
to facilitate decision making. The paper highlights key functionalities in the package as 
well as provide the results of the tests on accounting dataset. 

Keywords: Visualization, accounting, R, software development 

 

Session IV20_2.2: Information Visualisation ð Theory & Techniques 
Chair/co-chair: Dr Amir Ghapanchi, University, AUS // Ms Lisa Sahyoune, Victoria 
Universtiy , AUS 
 
192 - Exploring Factors Impacting User Adoption of Virtual Reality in Projects: 
A Literature Survey. 
Lisa Sahyone, Amir Hossein Ghapanchi 
Victoria University, Australia 

Virtual Reality (VR) can assist in projects through project development and sustainable 
growth. DeLone-McLean theory of information systems success suggests that the use 
and user satisfaction with technology can impact the net benefit such as project 
performance. Borrowing from this, in the context of this research, the user acceptance 
of VR should impact positive outcomes for projects. Therefore, this paper aims at 
exploring the factors impacting user acceptance of VR in projects. Many researchers have 
explored the drivers of the user acceptance of technology, however there is a lack in 
literature surveys that provide a big picture of the drivers of user acceptance of VR in 
projects. Therefore, collecting data from a pool of journal papers that have dealt with the 
topic, this study collects and presents factors impacting user acceptance of VR in projects 
in a structured manner. Identifying factors impacting user adoption of VR in projects can 
assist practitioners to increase project performance and ultimately benefit all project 
types. 

Keywords: Virtual Reality, Project management, User acceptance, Project success. 

 

194 - Visual Analytics for Complex Event Processing and Machine Learning 
Processing of Financial Market Data 

Nhan Tri Luong 2, Zoran Milosevic2, Fethi Rabhi1, Andrew Berry2 
1UNSW, Australia; 2Deontik 

Applying machine learning techniques over streaming data is notoriously difficult as it 
involves the interplay of several technologies that need to be judiciously put together by 
IT experts. This has motivated the need to provide intuitive and easy to use interactive 
interfaces for financial experts to be able to leverage both Complex Event Processing 
(CEP) and Machine Learning (ML) technologies. The solution proposed in this paper is 
based on an open architecture that uses CEP engines as a pre-processing function for 
downstream ML training and prediction computations. We demonstrate this approach 
using a few scenarios involving the analysis of financial market data streams. 

Keywords: visual analytics, streaming, complex event processing, machine learning, 
financial market data 

 

250 - Gestalt Based Evaluation of Health Information Visualization 
Vishakha Sharma1, Andrew Stranieri1, Frada Burstein2, Jim Warren3, Sally 
Firmin 1 
1Federation University, Australia; 2Monash University, Melbourne, 
Australia; 3University of Auckland, New Zealand 

Diagrams for four different health care settings have been proposed: Snapshot Diagram, 
Diagnosis Diagram, Efficacy of Intervention Diagram and Patient Pathway Diagram. 
The availability of large amount of Digital Health Care Data and potential to utilize its 
benefits led to the development of these Health Information Visualization Diagrams. 
This paper presents the analysis of these diagrams based on the selection of a subset of 
Gestalt principles deemed relevant for each diagram. This differs from typical analyses 
based on principles that apply universally to all diagrams, or user interaction studies. The 
application of the selected subset of Gestalt principles tailored for each diagram for the 
four diagrams is presented here. 

Keywords: Health Information Visualization Diagrams, Gestalt Principles, Design Science, 
Gestalt Evaluation Framework, Visualization 
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220 - LogiRun: Digital Educational Game for Learning Logical Proposition 
Ratchapong Krobpan, Saran Khotsathian, Ratima Damkham, Natasha 
Dejdumrong 
King Mongkut's University of Technology Thonburi, Thailand 
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Educational games provide enjoyment and knowledge to players. The main objective of 
educational games is to increase the interest of users for the teaching content. This 
increased interest can help solve the boredom of traditional classrooms. We intend to 
develop educational games that provide proposition knowledge. "Logirun" is an endless 
running game that the player controls the movement of the character, such as move left 
or right, to avoid obstacles. The game is designed to gain excellent teaching in the game 
and be suitable for player learning by using Gagneõs nine events of instruction, ADDIE 
model, and learning outcome. 

Keywords: Educational game, Logic gate, Gagn®õs 9 Events of Instruction, Maslow 
Hierarchy of Human Needs 

Keywords: scatterplot, star-plot, radar chart, multidimensional visualisation, interaction 

 
Session IV20_2.3: Information Visualisation ð Theory & Techniques 

Chair/co-chair: Prof. Fethi Rabhi, UNSW, AUS // Dr Alex, Wenji, Ye, Lecturer, 
Victoria University, AUS 

 

229 - Enhancing Scatter-plots with Start-plots for Visualising Multi-dimensional 
Data 

Quang Vinh Nguyen1, Mao Lin Huang2, Simeon Simoff1 
1Western Sydney University, Australia; 2University of Technology, Sydney, Australia 

Scatter-plot visualisation techniques are useful for analysing the correlations of variables 
on the axes as well as revealing patterns or abnormality in multidimensional data sets. 
However, Scatter-plot techniques have a drawback that they are not effective on showing 
high number of dimensions where each plot in two-dimensional space can show a pair-
wise of two variables on the X- and Y-axis. Star-plots are suitable for showing small data 
set with low number of dimension thank to the compactness in the visualisation. This 
paper proposes a hybrid technique that integrates Start-plots with Scatter-plots in the 
visualisation to enable greater capability of scatter-plots in showing more information on 
each individual Star-plot. Our visualisation provides both overall views of mapping 
variables on multiple Scatter-plots whilst we also utilise Star-plots for showing the 
selected attributes on individual items for better comparison among and within each 
variables. We also demonstrate the effectiveness of this hybrid method through case 
studies on various data sets. 

257 - Collaborative Visualisation embedded Cost-efficient, Virtualised Cyber 
Security Operations Centre 

Sas Mihindu1, Farzad Khosrow-shahi2 

1Murdoch Western Australia, Australia; 2Victoria University, Australia 

The outsourcing of security management has become increasingly attractive for many 
organisations, this may be the only path available due to the lack of in-house expertise 
and infrastructure requirements. Deployment of contemporary systems are no longer 
the essential effective strategies in cybersecurity threat management. The managed 
security service providers offering a raft of essential mature security monitoring and 
management capabilities; security information and event management, strategic 
management of organisation's overall governance, enterprise risk and compliance with 
regulations (GRC) will become the option for many organisations. The need for 
embedding collaborative visualisation in cybersecurity systems are on the rise not only 
because intelligent visual data displays facilitate the highest possible situation awareness 
transmitted from the computer to the human but also as it provides the opportunity of 
collaboration with other experts in a timely manner. It facilitates analysts to acquire a 
higher number of accurate insights of incidents. Regardless of whether outsourced or 
on-prem, this will cost organisations a greater amount of money. This paper takes on 
the challenge proactively by exploring how to establish a virtualised, cyber-security 
operations centre (C-SOC) that provides information on situation awareness for 
managing cybersecurity through utilising highly stable open-source network security 
tools cost-efficiently. The infrastructure development is performed by integrating these 
tools within a VM networking environment. 

Keywords: collaborative visualisation; security operations centre; C-SOC; SIEM; SOAR; 
OSISM 

 

POSTER 

IV2020-IVapp: Applications of Information Visualization 
111 - Virtual/Mixed Reality Control of a Game Through Scratch 

Sama Ihab, Ghada Ahmed, Nada Sharaf 

The German University in Cairo, Egypt 

Virtual Reality has been one of the interesting topics that have risen in the previous years. 
It has diverged into many fields such as medicine, tourism, education etc. On the other 
hand, teaching programming now has been innovative and new techniques have been 
used rather than the traditional paper and pen technique. We have thought of combining 
these two variables together and try a new way of teaching children programming using 
the Virtual Reality technology. A game has been implemented with Scratch-like 
background to test whether the immersive factor of VR would have a positive effect on 
the learning outcome of the children. A study has been conducted on 10 participants to 
compare between teaching the basic programming concepts using VR game and Desktop 
game. Results showed that the mean of the learning game of the VR group was higher 
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than the Desktop mean but with no significant p-value. However, the engagement test 
results showed that the participants were more engaged to the VR game than the Desktop 
game with p-value of 0.032. 

Keywords: Virtual Reality, Computational Thinking, Teaching 

IV2020-IVapp: Applications of Information Visualization 
183 - Guido: Augmented Reality for Indoor Navigation Using Commodity 
Hardware 

Zafer Tan ¢ankĔrĔ, Erdem Ege MaraĹlĔ, Sait Akt¿rk, Sinan Sonlu, UĶur 
Güdükbay 

Bilkent University, Turkey 

Indoor positioning is one of the difficult problems in current navigation systems. There 
is an increasing demand for detecting the locations of objects and humans inside closed 
environments in various fields including surveillance, robotics, and entertainment. 
Recent works focus on indoor navigation systems using different technologies including 
Wireless Local Area Network (WLAN), Radio Frequency Identification (RFID), Inertial 
Measurement Unit (IMU), and Simultaneous Localization and Mapping (SLAM). 
Research reveals using these technologies alone is inefficient in terms of accuracy and 
cost. To address this issue, we propose a marker-based Augmented Reality (AR) indoor 
navigation system with integrated SLAM and IMU. We use Unity's AR Foundation 
Framework for highly accurate results with minimum hardware requirements. 

Keywords: Augmented Reality, Simultaneous Localization and Mapping, Inertial 
Measurement Unit, Indoor Navigation 

 
Session IV20_2.4: Future cities - Panel 

Chair//co-chair: Prof. Zora Vrcelj, Victoria University, AUS; // Dr Malindu 
Sandanayae, Victoria University, AUS 

Cities are increasingly growing to become larger and more complex than ever. The UN 
estimates that over 50% of the worldõs population currently lives in cities with the figure 
expected to reach 68% by 2050. This concentration of people in urban areas requires 
smarter, forward-thinking planning that ensures sustainable urban growth. Decision 
makers now have at their disposal highly sophisticated software tools with which to 
present the vast amount of information and ultimately deliver better outcomes and keep 
cities liveable. The future years promise even more exciting developments in the 
information visualisation arena given the potential it holds for transforming our cities 
and communities to improve quality of life and adequately address the needs of our 
modern society. We asked four experts in the field what they think the major benefits 

and challenges of using information visualisation in their respective fields are and what 
will be the major advances in the years to come.  

 

PANEL MEMBERS  

Zora Vrcelj 

Discipline Group Leader, Built Environment, Victoria University, Australia 

 
As Head of Built Environment at Victoria University, Associate 
Professor Zora Vrcelj enjoys working across the built 
environment, engineering and construction sector to achieve 
impactful outcomes.  
Prior to joining Victoria University in 2012 Associate Professor 
Vrcelj was an academic for 12 years within the School of Civil and 
Environmental Engineering at the University of New South 
Wales (UNSW).  
Associate Professor Vrcelj has been working to bring about 
technological developments aimed at enhancing the 
functionalities of high-performance structures (smart buildings 
and civil infrastructure). She has worked on numerous research 
projects with particular focus on structural engineering design, advanced composite structures and 
testing and evaluation of materials used in buildings and civil infrastructure. This experience, 
combined with her work in the fields of structural engineering, structural mechanics, materials 
science and smart buildings, enables her to extrapolate this expertise to built environment practice.  
Associate Professor Vrcelj has published over 90 refereed technical publications and has secured 
numerous competitive grants (including ARC DP and CRC grants). Since 2010, she has held a 
Visiting Professor position in Civil engineering at the University of Novi Sad, Serbia 

 

Dr M. Reza Hosseini 
Associate Head of School (research), School of Architecture and Built Environment, 
Deakin University & Research fellow of the Centre for Research in Assessment and 
Digital Learning (CRADLE) 
Dr M. Reza Hosseini is currently the Associate Head of School 
(research) at the School of Architecture and Built 
Environment, Deakin University and a research fellow of the 
Centre for Research in Assessment and Digital Learning 
(CRADLE). He is a Civil Engineer, has an MSc in Construction 
Engineering and Management and completed his PhD on 
virtual construction. He has around 12 years of experience 
working in various areas of the construction industry, prior to 
joining the academic world.  
His main research and teaching areas are Building 
Information Modelling (BIM) and Digital Engineering. He 
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has published around 170 papers and book chapters, with 50 of them around various areas of 
Digital Engineering (DE).  
He has been a member of the board of directors for Project Management Institute (PMI) 
Adelaide chapter, and current acts as the Victoria-based members of board of directors for the 
America Society of Civil Engineers (ASCE) in Australia. He is also a member of the Academic 
Interoperability Coalition (AiC) in charge of launching a Body of Knowledge (BOK) for BIM in 
the US.  
He is the founder and leader of Australian BIM Academic Forum (ABAF) and works closely with 
the industry and government organisations in developing guidelines and standards to advance the 
adoption of DE in Australia. 
Emma Hendry 
Director, Advisory, Speaker and Mentor, Global Ambassador (Australia for Women In 
PropTech) 
A respected industry leader & advocate, Emma is driven by 
innovation & finding ôbetter, smarter waysõ for buildings, 
cities & communities. Emma transforms how things ôshould 
be doneõ, driving industry forward & championing innovation 
to propel the sector globally. 
An accomplished academic with a double bachelorõs degree 
in Commerce & Economics, Emma commenced a Masters-
level Diploma in Financial Strategy at Said Oxford Business 
School, graduating with an Executive MBA with distinction 
during her transition to CEO of Hendry. 
Emma is a regular contributor to academia, advising tertiary 
institutions on course content, micro credentials & innovation 
programs. Passionate about learning, Emma is a keen spokesperson at university events, engaging 
& inspiring the next generation of leaders. 
Named CEO Magazine 'Building & Construction Executive of the Year' 2018, a female first in the 
category, Emma is a role-model, & passionate about promoting inclusion, with a focus on 
supporting women to pursue leadership roles. 
A globally recognised keynote speaker, Emma presents on topics such as Digital Disruption, 
Innovation in the Built-Environment, Smart Cities, Data & Collaboration and Leadership. 
Emma is also actively involved in informing economic policy and advocacy, Emma joins the 
Australia UK Youth Leadership Forum as Vice Chair, as the Global Ambassador (Australia) for 
Women in PropTech and an Ambassador for CEO Dare for Cure for the Childrenõs Cancer 
Institute. 

 

Gavin Cotterill 
Consulting Director, Asia Pacific PCSG 

As a Consulting Director within our Asia Pacific Digital practice I 
help large private infrastructure and government organisations in 
transforming them from an analogue organisation to a data 
driven organisation by adopting Building Information Modelling, 
Geospatial and IoT technologies. 
The results of my work can be seen through better economic 
returns for taxpayers or shareholders, happier and more 
empowered employees, improved service delivery and social 
outcomes. 
I specialise in transformation strategy development, business case 
development and large-scale business transformation 
implementation delivery. I have experience leading teams across 
multiple regions and cultures including Australia, UK, and Asia and I'm increasingly involved in 
how data as asset can help deliver value to infrastructure owners and governments. 
My passion for a digital future for our cities and built environment sees me involved in several 
initiatives such as co-chairing the Smart Cities Council Digital Twin Task group and assisting 
Standards Australia Smart Cities standards reference group. I have also directly supported the 
development of the international standard for Building Information Management, ISO19650 Parts 
1 & 2 

 

Maria Prokofieva 
Victoria University, Senior Lecturer (Information Systems/Accounting) and researcher, 
College of Business 

 
 Dr Maria Prokofieva is a senior lecturer at Victoria 
University Business School. She has also held academic 
positions at La Trobe University and Monash University, 
Australia.  
She has a Bachelor in IT and Graduate Certificate in 
Accounting and her PhD is in the area of Business 
Information Systems (Russia).  With a background in IT and 
Business, Maria is a quantitative researcher. Her areas of 
interest are:  
Å data analytics  
Å social media analytics  
Å business intelligence and machine learning.  
Her other interests include investigating business applications of data analytics and machine 
learning/AI.  
Mariaõs outstanding work has appeared in top-tier outlets of the field, such as:  
Å Journal of the Association for Information Systems  
Å Journal of Information Systems  
Å Australasian Journal of Educational Technology  
Å Issues in Accounting Education.  
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Maria is passionate about using R/Python in academic research and everyday life.  
She is a member of:  
Å Women Who Code  
Å R Ladies Melbourne  
Å Melbourne Users of R Network (MelbURN)  
Å Melbourne Women in Machine Learning  
Å Data Science and Data Science Melbourne.  
She is also a Women in Data Science (WiDS) Ambassador. 

 
Session IV20_2.5: Data Capital  
Chair/co-chair: Prof. Yuan Miao, Victoria University, AU; // Dr Hongen Lu, Victoria 
University, AU 
 
KEYNOTE LECTURE 

Data Capital: New Organisational Value 

Franco Ucci 

Senior Director for Australia and New Zealand, Oracle Fusion Middleware 

 
Data is now a form of capital, on the same level as financial capital in terms of generating 
new digital products and services. This development has implications for every companyõs 
competitive strategy, as well as for the computing architecture that supports it. Get on 
the Journey with Data Driven Innovation. Vital to achieving business objectives Role of 
Data, Platform for Change, Parallel Learning, Sharing, Improving = Better, Faster 
Outcomes, A Data Platform is Vital 
- Generating New Products and Services 
- Realising Real Time Visibility, Control and Management 
 
Franco Ucci 
Senior Director for Australia and New Zealand, Oracle Fusion Middleware 
 
Franco enjoys using Agile and Scrum Prototype/Pilot 
Techniques, helping organizations visualize and realize business 
benefits, combining Business Technologies, with On and Off 
Premise Applications. Franco Ucci has been in the IT Industry 
for over 30 years, using Oracle since 1987. Since 1989, Franco 
has held various positions in Oracle Corporation from being a 
Technical Consultant through to his current position, of Oracle 
Fusion Middleware, Sales Consulting Senior Director for 
Australia and New Zealand. 
 

 
Session IV20_2.6: Digital Humanities Knowledge Visualisation 
Chair/co-chair: John Counsell, Independent consultant , Cardiff, UK// Prof. Ebad 
Banissi, LSBU, UK 
 
109 - Visualising the Structure of 18th Century Operas: A multidisciplinary Data 
Science Approach 
Paula Muñoz-Lago, Nicola Usula, Emilia Parada-Cabaleiro, Álvaro Torrente 
University Complutense of Madrid, Spain 

Data visualisation is an effective strategy to communicate information. From a 
multidisciplinary perspective, applying this methodology (typical of computer science) to 
humanistic purposes (such as visualising musical, narrative and dramaturgical structure) 
has shown very promising results. Opera is a complex form of art, whose structure is 
strongly influenced by dramaturgical and musical aspects, both present in all operatic 
librettos. Although visualisation methods have been successfully applied in the 
understanding of music and narrative individually, a combined approach, aimed to jointly 
visualise both aspects togetherñby this enhancing opera comprehensionñhas not yet 
been developed. With this in mind, through a cooperative methodology of musicology 
and computer science disciplines, we carry out a data science project aimed to graphically 
represent the structure of 18th century operasõ libretto structure. The presented 
approach, based on XML librettos from the Progetto Metastasio, automatically generates 
a comprehensive graphical representation of the opera structure, based upon musical and 
dramaturgical information. The schemes developed in this work show all the elements 
relevant to the 18th century opera structure, and graphically synthesise its complex shape, 
in order to encourage opera understanding across a large set of users, from general 
listeners to musicians and finally to musicologists. 

Keywords: Opera structure, Data Visualisation, Data Science, Librettos, Dramaturgy 

 

149 - SymPlot: A Web-Tool to Visualise Musical Symbolic Data 
Paula Muñoz-Lago, Ana Llorens, Emilia Parada-Cabaleiro, Álvaro Torrente 
University Complutense of Madrid, Spain 
Some complex musical parameters might be especially difficult to understand for 
someone with no theoretical expertise in music. Musicians and music scholars alike such 
parameters to evaluate them visually by departing from scores, which present the musical 
events at once. Yet for the understanding of such symbolic representations, musical 
training is essential, making scores mostly incomprehensible for amateurs. Data 
visualisation has been applied to meaningfully represent complex musical parameters,  
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thus enabling music amateurs to grasp concepts such as texture or structure. Nevertheless, 
and although scores are one of the "primary" sources to understand music, previous work 
shows a strong bias towards the visualisation of acoustic data in detriment of symbolic 
ones. To bridge the gap, we present SymPlot, a web-based open source tool to 
automatically visualise textural density, scoring, and structure from MusicXML files. Due 
to the multidisciplinary nature of the topic, in this project we have applied the Scrum's 
agile methodology, an iterative incremental approach specifically tailored for 
interdisciplinary projects. The tool, aimed at enhancing musical understanding in 
amateurs and students, as well as in scholars of other disciplines who need to incorporate 
music into their discourses, i.e., historians, philologists, etc., enables visualisation of local 
features at various hierarchical levels, highlighting similarities both within and across 
scores. Our evaluation of SymPlot---based on a five-level rating-scale test performed by 
50 participants---suggests that colours increase users' understanding of complex musical 
parameters. 

Keywords: visualisation, digital humanities, computational musicology, symbolic music data, score 

 
 
CDV 

114 - ColVis: Collaborative Visualization Design Workshops for Diverse User 
Groups 

Damla Çay1, AsĔm Evren Yanta1, Till Nagel 2 
1KUAR, Koç University, Turkey; 2Hochschule Mannheim, Mannheim, Germany 

Understanding different types of usersõ needs can even be more critical in todayõs data 
visualization field, as exploratory visualizations for novice users are becoming more 
widespread with an increasing amount of data sources. The complexity of data-driven 
projects requires input from including interdisciplinary expert and novice users. Our 
workshop framework helps taking design decisions collaboratively with experts and 
novice users, on different levels such as outlining users and goals, identifying tasks, 
structuring data, and creating data visualization ideas. We conducted workshops for two 
different data visualization projects. For each project, we conducted a workshop with 
project stakeholders who are domain experts, then a second workshop with novice users. 
We collected feedback from participants and used critical reflection on the process. Later 
on, we created recommendations on how this workshop structure can be used by others. 
Our main contributions are, (1) the workshop framework for designing data 
visualizations, (2) describing the outcomes and lessons learned from multiple workshops. 

Keywords: User-centered design, Participatory design, Information visualization, Co-design 
workshops 
 

MUViz 

142 - Human-Machine Teaming in Music: anchored narrative-graph 
Visualization and Machine Learning 

Gerardo Benevento1, Roberto De Prisco1, Alfonso Guarino1, Nicola Lettieri 2, 
Delfina Malandrino1, Rocco Zaccagnino1 
1University of Salerno, Italy; 2National Institute for Public Policy Analysis 

During the traditional music analysis process, stylistic rules usually have to be deduced 
directly from examples of compositions or past performance. In such cases, musicians 
create external representations of a music style domain as source for reflection, 
inspiration and collaboration. However, due to the large number of music examples, 
creating such representations can be essential, but at the same time, slow and costly. 

In this paper, we show that interactive visualization and machine learning could aid in 
supporting and enhancing musician cognition and team-based collaboration. Specifically, 
we propose an approach to this problem which: (1) allows musicians to visually 
externalize their evolving mental models of a music domain, in the form of thematically 
organized anchored pairs. i.e., (narrative, graph), each one corresponding to a specific 
music pattern, and (2) uses such pairs to develop a music style classification system based 
on machine learning, as support for musicians during their activities (composition, 
performance). To this end, we introduce a novel graph representation of music stylistic 
patterns and discuss the advantages of linking such a representation to machine learning. 
Results of a preliminary study involving 10 musicians provided us with overall positive 
feedback about the effectiveness of our approach as well as further directions to explore. 

Keywords: Interactive Visualization, Machine Learning, Music analysis 

 
 
 
Session IV20_2.7: Visual Analytics and Data Science (VA3) 

Chair/co-chair: Dr Loredana Caruccio, University of Salerno, Italy// Alexander 
Detzner, BMW Group, DE  

144 - Comparison of Full-text Articles and Abstracts for Visual Trend Analytics 
through Natural Language Processing 

Kawa Nazemi, Maike Johanna Klepsch, Dirk Burkhardt, Lukas Kaupp 

Darmstadt University of Applied Sciences, Germany 

Scientific publications are an essential resource for detecting emerging trends and 
innovations in a very early stage, by far earlier than patents may allow. Thereby Visual 
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Analytics systems enable a deep analysis by applying commonly unsupervised machine 
learning methods and investigating a mass amount of data. A main question from the 
Visual Analytics viewpoint in this context is, do abstracts of scientific publications 
provide a similar analysis capability compared to their corresponding full-texts? This 
would allow to extract a mass amount of text documents in a much faster manner. We 
compare in this paper the topic extraction methods LSI and LDA by using full text 
articles and their corresponding abstracts to obtain which method and which data are 
better suited for a Visual Analytics system for Technology and Corporate Foresight. 
Based on a easy replicable natural language processing approach, we further investigate 
the impact of lemmatization for LDA and LSI. The comparison will be performed 
qualitative and quantitative to gather both, the human perception in visual systems and 
coherence values. Based on an application scenario a visual trend analytics system will 
further illustrate the outcomes. 

Keywords: Visual Analytics, Data Science, Natural Language Processing, Visual Trend 
Analytics 

 

120 - A Characterization of Data Exchange between Visual Analytics Tools 

Lars Nonnemann1, Heidrun Schumann1, Bodo Urban1, Mario Aehnelt2, Hans-
Jörg Schulz3 
1University of Rostock, Germany; 2Fraunhofer Institute for Computer Graphics 
Research, Germany; 3Aarhus University, Denmark 

Over the past years, the visualization of large and complex data sets brought up various 
Visual Analytics (VA) tools in order to solve domain-specific tasks. These VA tools are 
typically used in data-flow-oriented models, meaning that data is transferred from one 
tool to the next. While most VA frameworks rely on a monolithic architecture with 
features for the integration of specialized analysis methods, we consider a loose coupling 
of independent applications, where autonomous VA tools are used in predefined analysis 
sequences. To this end, we provide a characterization of the data exchange process 
among individual VA tools in the form of a taxonomy. This taxonomy can be used as a 
checklist to identify characteristics and improve the data flow of oneõs own multi-tool 
VA setup. For this purpose, we conducted a systematic investigation of the individual 
aspects of data exchange that are commonly found across different usage scenarios. We 
apply our taxonomy to three existing multi-tool frameworks, the open-source library 
ReVize, the toolchain editor AnyProc, and the visualization and monitoring framework 
Plant@hand. 

Keywords: Data Analysis, Visual Analytics, Data Exchange 

 

134 - RoseTrajVis: Visual Analytics of Trajectories with Rose Diagrams 

Ana Paula Afonso, António Ferreira, Luis Ferreira, Ricardo Vaz 

LASIGE, Faculdade de Ciências, Universidade de Lisboa, Portugal 

In this paper we propose RoseTrajVis, a visual analytics system for studying trajectories 
using rose diagrams, inspired in a classic visualization technique for aggregating data. 
The rose diagram is composed of sectors (petals) that aggregate trajectories given their 
direction and show their speeds within an area around a point in a map. It also includes 
colored arrows on the border that point to the origin and destination of the trajectories 
and show their average speed. RoseTrajVis enables users to place rose diagrams over a 
map view and interact with them by applying time, speed and distance to 
origin/destination filters, and by adjusting the aggregation radius, allowing the 
visualization of commuting patterns in a city. We prepared a prototype of RoseTrajVis 
with taxi data, and evaluated the completion times and errors of users carrying out 
trajectory analysis tasks, and also collected feedback from a domain expert. Results 
revealed that completion times varied with task complexity, being longer for tasks 
requiring exploratory analysis of the trajectories on a map, and that almost no errors 
were made by users. The expert mentioned that RoseTrajVis provides an innovative way 
of analysing aggregate trajectories and has the potential to be useful in several 
professional areas. 

Keywords: visual analytics, trajectories aggregation, rose diagrams, taxi trajectories 

 
GTNV 

108 - Time-Aligned Edge Plots for Dynamic Graph Visualization 

Moataz Abdelaal, Antoine Lhuillier, Marcel Hlawatsch, Daniel Weiskopf 

University of Stuttgart, Germany 

We present time-aligned edge plots: time- and edge-scalable representations of dynamic 
graphs. Vertices are mapped to two vertical, parallel axes. The left axis depicts the 
source vertices, whereas the right one depicts the destination vertices. The time axis is 
horizontally embedded in-between the two axes, resulting in a two-dimensional graph 
layout. Edges are added by drawing straight lines connecting the corresponding source 
and destination vertices through time, while the pixels along the line are used to encode 
the time-varying information. In this way, the depiction of edges is reduced from lines 
to points, resulting in a less cluttered representation of dynamic graphs, while the 
alignment of edges over time reveals the temporal patterns in the data and preserves the 
user's mental map. We evaluate our approach by comparing it theoretically and 
empirically against the state-of-the-art using dynamic graphs of varying complexities. 

Keywords: Dynamic graph, visualization, time-scalable, visual clutter 




