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1. Introduction 

Welcome to the 20th Annual International Conference on Computational Science (ICCS - 

https://www.iccs-meeting.org/iccs2020/). 

During the preparation for this 20
th

 edition of ICCS we were considering all kinds of nice ways to 

celebrate two decennia of computational science. Afterall when we started this international 

conference series, we never expected it to be so successful and running for so long at so many 

different locations across the globe! So we worked on a mind-blowing line up of renowned keynotes, 

music by scientists, awards, a play written by and performed by computational scientists, press 

attendance, a lovely venue … you name it, we had it all in place. Then Corona hit us.  

After many long debates and considerations, we decided to cancel the physical event but still 

support our scientists and allow for publication of their accepted peer-reviewed work. We are proud to 

present the proceedings you are reading as a result of that.  

ICCS 2020 is jointly organized by the University of Amsterdam, NTU Singapore and the 

University of Tennessee. 

The International Conference on Computational Science is an annual conference that brings 

together researchers and scientists from mathematics and computer science as basic computing 

disciplines, as well as researchers from various application areas who are pioneering computational 

methods in sciences such as physics, chemistry, life sciences, engineering, arts and humanitarian 

fields, to discuss problems and solutions in the area, to identify new issues, and to shape future 

directions for research.  

Since its inception in 2001, ICCS has attracted increasingly higher quality and numbers of attendees 

and papers, and this year is not an exception, with over 350 papers accepted for publication. The 

proceedings series have become a major intellectual resource for computational science researchers, 

defining and advancing the state of the art in this field. 

The theme for ICCS 2020, "Twenty Years of Computational Science", highlights the role of 

Computational Science over the last twenty years, its numerous achievements, and its future 

challenges. This conference will be a unique event focusing on recent developments in: scalable 

scientific algorithms; advanced software tools; computational grids; advanced numerical methods; and 

novel application areas. These innovative novel models, algorithms and tools drive new science 
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through efficient application in areas such as physical systems, computational and systems biology, 

environmental systems, finance, and others. 

This year we had 719 submissions (230 submissions to the main track and 489 to the thematic 

tracks). In the main track, 101 full papers were accepted (44%). In the thematic tracks, 249 full papers 

(51%). A high acceptance rate in the thematic tracks is explained by the nature of these, where many 

experts in a particular field are personally invited by track organisers to participate in their sessions. 

ICCS relies strongly on the vital contributions of our thematic track organizers to attract high 

quality papers in many subject areas. We would like to thank all committee members from the main 

and thematic tracks for their contribution to ensure a high standard for the accepted papers. We would 

also like to thank Springer, Elsevier, and Intellegibilis for their support. Finally, we very much 

appreciate all the local organizing committee members for their hard work to prepare this conference. 

We are proud to note that ICCS is an A-rank conference in the CORE classification. 

We wish you good health in these troubled times and hope to see you next year for ICCS 2021. 

June 2020 

The ICCS 2020 Organizers: 

Valeria V. Krzhizhanovskaya 

Gábor Závodszky 

Michael Lees 

Jack Dongarra 

Peter M.A. Sloot 

Sérgio Brissos 

João Teixeira 

  

ICCS Camera Ready Version 2020



 

 

2. Thematic Tracks and Organizers 

Advances in High-Performance Computational Earth Sciences: Applications and Frameworks – 

IHPCES 

Takashi Shimokawabe, Kohei Fujita, Dominik Bartuschat 

Agent-Based Simulations, Adaptive Algorithms and Solvers – ABS-AAS 

Maciej Paszynski, David Pardo, Victor Calo, Robert Schaefer, Quanling Deng 

Applications of Computational Methods in Artificial Intelligence and Machine Learning – 

ACMAIML 

Kourosh Modarresi, Raja Velu, Paul Hofmann 

Biomedical and Bioinformatics Challenges for Computer Science – BBC 

Mario Cannataro, Giuseppe Agapito, Mauro Castelli, Riccardo Dondi, Rodrigo Weber dos 

Santos, Italo Zoppis 

Classifier Learning from Difficult Data – CLD
2
 

Michał Woźniak, Bartosz Krawczyk, Paweł Ksieniewicz 

Complex Social Systems through the Lens of Computational Science – CSOC 

Debraj Roy, Michael Lees, Tatiana Filatova 

Computational Health – CompHealth 

Sergey Kovalchuk, Stefan Thurner, Georgiy Bobashev 

Computational Methods for Emerging Problems in (dis-)Information Analysis – DisA 

Michal Choras, Konstantinos Demestichas 

Computational Optimization, Modelling and Simulation – COMS 

Xin-She Yang, Slawomir Koziel, Leifur Leifsson 

Computational Science in IoT and Smart Systems – IoTSS 

Vaidy Sunderam, Dariusz Mrozek 

Computer Graphics, Image Processing and Artificial Intelligence – CGIPAI 

Andres Iglesias, Lihua You, Alexander Malyshev, Hassan Ugail 

Data-Driven Computational Sciences – DDCS 

Craig C. Douglas, Ana Cortes, Hiroshi Fujiwara. Robert Lodder, Abani Patra, Han Yu  

Machine Learning and Data Assimilation for Dynamical Systems – MLDADS 

Rossella Arcucci, Yi-Ke Guo 

Meshfree Methods in Computational Sciences – MESHFREE 

Vaclav Skala, Samsul Ariffin Abdul Karim, Marco Evangelos Biancolini, Robert Schaback, 

Rongjiang Pan, Edward J. Kansa 

Multiscale Modelling and Simulation – MMS 

Derek Groen, Stefano Casarin, Alfons Hoekstra, Bartosz Bosak, Diana Suleimenova 

Quantum Computing Workshop – QCW 

Katarzyna Rycerz, Marian Bubak 
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Simulations of Flow and Transport: Modeling, Algorithms and Computation – SOFTMAC 

Shuyu Sun, Jingfa Li, James Liu 

Smart Systems: Bringing Together Computer Vision, Sensor Networks and Machine Learning – 

SmartSys 

Pedro J. S. Cardoso, João M. F. Rodrigues, Roberto Lam, Janio Monteiro 

Software Engineering for Computational Science – SE4Science 

Jeffrey Carver, Neil Chue Hong, Carlos Martinez-Ortiz 

Solving Problems with Uncertainties – SPU 

Vassil Alexandrov, Aneta Karaivanova 

Teaching Computational Science – WTCS 

Angela Shiflet, Alfredo Tirado-Ramos, Evguenia Alexandrova 

Uncertainty Quantification for Computational Models – UNEQUIvOCAL 

Wouter Edeling, Anna Nikishova, Peter Coveney 

3. Reviewers 

Ahmad Abdelfattah 

Samsul Ariffin Abdul Karim 

Evgenia Adamopoulou 

Jaime Afonso Martins 

Giuseppe Agapito 

Ram Akella 

Elisabete Alberdi Celaya 

Luis Alexandre 

Vassil Alexandrov 

Evguenia Alexandrova 

Hesham H. Ali 

Julen Alvarez-Aramberri 

Domingos Alves 

Julio Amador Diaz Lopez 

Stanislaw Ambroszkiewicz 

Tomasz Andrysiak 

Michael Antolovich 

Hartwig Anzt 

Hideo Aochi 

Hamid Arabnejad 

Rossella Arcucci 

Khurshid Asghar 

Marina Balakhontceva 

Bartosz Balis 

Krzysztof Banas 

João Barroso 

Dominik Bartuschat 

Nuno Basurto 

Pouria Behnoudfar 

Joern Behrens 

Adrian Bekasiewicz 

Gebrai Bekdas 

Stefano Beretta 

Benjamin Berkels 

Martino Bernard 

Daniel Berrar 

Sanjukta Bhowmick 

Marco Evangelos Biancolini 

Georgiy Bobashev 

Bartosz Bosak 

Marian Bubak 

Jérémy Buisson 

Robert Burduk 

Michael Burkhart 

Allah Bux 

Aleksander Byrski 

Cristiano Cabrita 

Xing Cai 

Barbara Calabrese 

Jose Camata 

Mario Cannataro 

Alberto Cano 

Pedro Jorge Sequeira Cardoso 

Jeffrey Carver 

Stefano Casarin 

Manuel Castañón-Puga 

Mauro Castelli 

Eduardo Cesar 

Nicholas Chancellor 

Patrikakis Charalampos 

Ehtzaz Chaudhry 

Chuanfa Chen 

Siew Ann Cheong 

Andrey Chernykh 

Lock-Yue Chew 

Su Fong Chien 

Marta Chinnici 

Sung-Bae Cho 

Michal Choras 

Loo Chu Kiong 

Neil Chue Hong 

Svetlana Chuprina 

Paola Cinnella 

Noélia Correia 

Adriano Cortes 

Ana Cortes 

Enrique Costa-Montenegro 

David Coster 

Helene Coullon 

Peter Coveney 

Attila Csikasz-Nagy 

Loïc Cudennec 

Javier Cuenca 

Yifeng Cui 

António Cunha 

Ben Czaja 

Pawel Czarnul 

Flávio Martins 

Bhaskar Dasgupta 

Konstantinos Demestichas 
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Quanling Deng 

Nilanjan Dey 

Khaldoon Dhou 

Jamie Diner 

Jacek Dlugopolski 

Simona Domesová 

Riccardo Dondi 

Craig C. Douglas 

Linda Douw 

Rafal Drezewski 

Hans du Buf 

Vitor Duarte 

Richard Dwight 

Wouter Edeling 

Waleed Ejaz 

Dina El-Reedy 

Amgad Elsayed 

Nahid Emad 

Chriatian Engelmann 

Gökhan Ertaylan 

Alex Fedoseyev 

Luis Manuel Fernández 

Antonino Fiannaca 

Christos Filelis-Papadopoulos 

Rupert Ford 

Piotr Frackiewicz 

Martin Frank 

Ruy Freitas Reis 

Karl Frinkle 

Haibin Fu 

Kohei Fujita 

Hiroshi Fujiwara 

Takeshi Fukaya 

Wlodzimierz Funika 

Takashi Furumura 

Ernst Fusch 

Mohamed Gaber 

David Gal 

Marco Gallieri 

Teresa Galvao 

Akemi Galvez 

Salvador García 

Bartlomiej Gardas 

Delia Garijo 

Frédéric Gava 

Piotr Gawron 

Bernhard Geiger 

Alex Gerbessiotis 

Ivo Goncalves 

Antonio Gonzalez Pardo 

Jorge González-Domínguez 

Yuriy Gorbachev 

Pawel Gorecki 

Michael Gowanlock 

Manuel Grana 

George Gravvanis 

Derek Groen 

Lutz Gross 

Sophia Grundner-Culemann 

Pedro Guerreiro 

Tobias Guggemos 

Xiaohu Guo 

Piotr Gurgul 

Filip Guzy 

Pietro Hiram Guzzi 

Zulfiqar Habib 
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Masatoshi Hanai 

John Hanley 

Erik Hanson 

Habibollah Haron 

Carina Haupt 

Claire Heaney 
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Jurjen Rienk Helmus 

Álvaro Herrero 

Bogumila Hnatkowska 

Maximilian Höb 
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Olivier Hoenen 

Paul Hofmann 

Che-Lun Hung 

Andres Iglesias 

Takeshi Iwashita 

Alireza Jahani 
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João Janeiro 
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David Johnson 

Guido Juckeland 

Maria Juliano 

Edward J. Kansa 

Aneta Karaivanova 

Takahiro Katagiri 

Timo Kehrer 

Wayne Kelly 

Christoph Kessler 

Jakub Klikowski 

Harald Koestler 

Ivana Kolingerova 

Georgy Kopanitsa 

Gregor Kosec 

Sotiris Kotsiantis 

Ilias Kotsireas 

Sergey Kovalchuk 

Michal Koziarski 

Slawomir Koziel 

Rafal Kozik 

Bartosz Krawczyk 

Elisabeth Krueger 

Valeria Krzhizhanovskaya 

Pawel Ksieniewicz 

Marek Kubalcík 

Sebastian Kuckuk 

Eileen Kuehn 

Michael Kuhn 

Michal Kulczewski 

Krzysztof Kurowski 

Massimo La Rosa 

Yu-Kun Lai 

Jalal Lakhlili 

Roberto Lam 

Anna-Lena Lamprecht 

Rubin Landau 

Johannes Langguth 

Elisabeth Larsson 

Michael Lees 

Leifur Leifsson 

Kenneth Leiter 

Roy Lettieri 

Andrew Lewis 

Jingfa Li 

Khang-Jie Liew 

Hong Liu 

Hui Liu 

Yen-Chen Liu 

Zhao Liu 

Pengcheng Liu 

James Liu 

Marcelo Lobosco 

Robert Lodder 

Marcin Los 

ICCS Camera Ready Version 2020



 

 

Stephane Louise 

Frederic Loulergue 

Paul Lu 

Stefan Luding 

Onnie Luk 

Scott MacLachlan 

Luca Magri 

Imran Mahmood 

Zuzana Majdisova 

Alexander Malyshev 

Muazzam Maqsood 

Livia Marcellino 

Tomas Margalef 

Tiziana Margaria 

Svetozar Margenov 

Urszula Markowska-Kaczmar 

Osni Marques 

Carmen Marquez 

Carlos Martinez-Ortiz 

Paula Martins 

Flávio Martins 

Luke Mason 

Pawel Matuszyk 

Valerie Maxville 

Wagner Meira Jr. 

Roderick Melnik 

Valentin Melnikov 

Ivan Merelli 

Choras Michal 

Leandro Minku 

Jaroslaw Miszczak 

Janio Monteiro 

Kourosh Modarresi 

Fernando Monteiro 

James Montgomery 

Andrew Moore 

Dariusz Mrozek 

Peter Mueller 

Khan Muhammad 

Judit Muñoz 

Philip Nadler 

Hiromichi Nagao 

Jethro Nagawkar 

Kengo Nakajima 

Ionel Michael Navon 

Philipp Neumann 

Mai Nguyen 

Hoang Nguyen 

Nancy Nichols 

Anna Nikishova 

Hitoshi Nishizawa 

Brayton Noll 

Algirdas Noreika 

Enrique Onieva 

Kenji Ono 

Eneko Osaba 

Aziz Ouaarab 

Serban Ovidiu 

Raymond Padmos 

Wojciech Palacz 

Ivan Palomares 

Rongjiang Pan 

Joao Papa 

Nikela Papadopoulou 

Marcin Paprzycki 

David Pardo 

Anna Paszynska 

Maciej Paszynski 

Abani Patra 

Dana Petcu 

Serge Petiton 

Bernhard Pfahringer 

Frank Phillipson 

Juan C. Pichel 

Anna Pietrenko-Dabrowska 

Laércio L. Pilla 

Armando Pinho 

Tomasz Piontek 

Yuri Pirola 

Igor Podolak 

Cristina Portales 

Simon Portegies Zwart 

Roland Potthast 

Ela Pustulka-Hunt 

Vladimir Puzyrev 

Alexander Pyayt 

Rick Quax 

Cesar Quilodran Casas 

Barbara Quintela 

Ajaykumar Rajasekharan 

Celia Ramos 

Lukasz Rauch 

Vishal Raul 

Robin Richardson 

Heike Riel 

Sophie Robert 

Luis M. Rocha 

Joao Rodrigues 

Daniel Rodriguez 

Albert Romkes 

Debraj Roy 

Katarzyna Rycerz 

Alberto Sanchez 

Gabriele Santin 

Alex Savio 

Robert Schaback 

Robert Schaefer 

Rafal Scherer 

Ulf D. Schiller 

Bertil Schmidt 

Martin Schreiber 

Alexander Schug 

Gabriela Schütz 

Marinella Sciortino 

Diego Sevilla 

Angela Shiflet 

Takashi Shimokawabe 

Marcin Sieniek 

Nazareen Sikkandar Basha 

Anna Sikora 

Janaína De Andrade Silva 

Diana Sima 

Robert Sinkovits 

Haozhen Situ 

Leszek Siwik 

Vaclav Skala 

Peter Sloot 

Renata Slota 

Grazyna Slusarczyk 

Sucha Smanchat 

Marek Smieja 

Maciej Smolka 

Bartlomiej Sniezynski 

Isabel Sofia Brito 

Katarzyna Stapor 

Bogdan Staszewski 

Jerzy Stefanowski 

Dennis Stevenson 

Tomasz Stopa 

Achim Streit 

Barbara Strug 

Pawel Strumillo 

Dante Suarez 

Vishwas H. V. Subba Rao 

Bongwon Suh 

Diana Suleimenova 

Ray Sun 

Shuyu Sun 

Vaidy Sunderam 

Martin Swain 

ICCS Camera Ready Version 2020



 

 

Alessandro Taberna 

Ryszard Tadeusiewicz 

Daisuke Takahashi 

Zaid Tashman 

Osamu Tatebe 

Carlos Tavares Calafate 

Kasim Tersic 

Yonatan Afework Tesfahunegn 

Jannis Teunissen 

Stefan Thurner 

Nestor Tiglao 

Alfredo Tirado-Ramos 

Arkadiusz Tomczyk 

Mariusz Topolski 

Paolo Trunfio 

Ka-Wai Tsang 

Hassan Ugail 

Eirik Valseth 

Pavel Varacha 

Pierangelo Veltri 

Raja Velu 

Colin Venters 

Gytis Vilutis 

Peng Wang 

Jianwu Wang 

Shuangbu Wang 

Rodrigo Weber dos Santos 

Katarzyna Wegrzyn-Wolska 

Mei Wen 

Lars Wienbrandt 

Mark Wijzenbroek 

Peter Woehrmann 

Szymon Wojciechowski 

Maciej Woloszyn 

Michal Wozniak 

Maciej Wozniak 

Yu Xia 

Dunhui Xiao 

Huilin Xing 

Miguel Xochicale 

Feng Xu 

Wei Xue 

Yoshifumi Yamamoto 

Dongjia Yan 

Xin-She Yang 

Dongwei Ye 

Wee Ping Yeo 

Lihua You 

Han Yu 

Gábor Závodszky 

Yao Zhang 

H Zhang 

Jinghui Zhong 

Sotirios Ziavras 

Italo Zoppis 

Chiara Zucco 

Pawel Zyblewski 

Karol Zyczkowski 

 

ICCS Camera Ready Version 2020


