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Preface

Welcome to the 22nd annual International Conference on Computational Science
(ICCS 2022 - https://www.iccs-meeting.org/iccs2022/), held during 21–23 June, 2022,
at Brunel University London, UK. After more than two years of a pandemic that has
changed so much of our world and daily lives, this edition marks our return to a –
partially – in-person event. Those who were not yet able to join us in London had the
option to participate online, as all conference sessions were streamed.

Although the challenges of such a hybrid format are manifold, we have tried our
best to keep the ICCS community as dynamic, creative, and productive as always. We
are proud to present the proceedings you are reading as a result of that.

Standing on the River Thames in southeast England, at the head of a 50-mile
(80 km) estuary down to the North Sea, London is the capital and largest city of England
and the UK. With a rich history spanning back to Roman times, modern London is
one of the world’s global cities, having a prominent role in areas ranging from arts
and entertainment to commerce, finance, and education. London is the biggest urban
economy in Europe and one of the major financial centres in the world. It also features
Europe’s largest concentration of higher education institutions.

ICCS 2022 was jointly organized by Brunel University London, the University of
Amsterdam, NTU Singapore, and the University of Tennessee.

Brunel University London is a public research university located in the Uxbridge
area of London. It was founded in 1966 and named after the Victorian engineer
Isambard Kingdom Brunel, who managed to design and build a 214m long suspension
bridge in Bristol back in 1831. Brunel is well-known for its excellent Engineering and
Computer Science Departments, and its campus houses a dedicated conference centre
(the Hamilton Centre) which was used to host ICCS. It is also one of the few universities
to host a full-length athletics track, which has been used both for practice purposes by
athletes such as Usain Bolt for the 2012 Olympics and for graduation ceremonies.

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, identify new issues, and shape future directions for research.

Since its inception in 2001, ICCS has attracted increasing numbers of attendees
and higher-quality papers, and this year – in spite of the ongoing pandemic—was
not an exception, with over 300 registered participants. The proceedings series has
become a primary intellectual resource for computational science researchers, defining
and advancing the state of the art in this field.

The theme for 2022, “The Computational Planet,” highlights the role of
computational science in tackling the current challenges of the all-important quest for
sustainable development. This conference aimed to be a unique event focusing on recent
developments in scalable scientific algorithms, advanced software tools, computational
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grids, advanced numerical methods, and novel application areas. These innovative novel
models, algorithms, and tools drive new science through efficient application in physical
systems, computational and systems biology, environmental systems, finance, and other
areas.

ICCS is well-known for its excellent lineup of keynote speakers. The keynotes for
2022 were as follows:

• Robert Axtell, George Mason University, USA
• Peter Coveney, University College London, UK
• Thomas Engels, Technische Universität Berlin, Germany
• Neil Ferguson, Imperial College London, UK
• Giulia Galli, University of Chicago, USA
• Rebecca Wade, Heidelberg Institute for Theoretical Studies, Germany

This year we had 474 submissions (169 submissions to the main track and 305 to
the thematic tracks). In the main track, 55 full papers were accepted (32%), and in the
thematic tracks, 120 full papers (39%). A higher acceptance rate in the thematic tracks is
explained by the nature of these, where track organizers personally invite many experts
in a particular field to participate in their sessions.

ICCS relies strongly on our thematic track organizers’ vital contributions to attract
high-quality papers inmany subject areas.Wewould like to thank all committeemembers
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 appreciate all the local organizing committee members for
their hard work to prepare for 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 look forward to meeting you

at the next conference, whether virtually or in-person.

June 2022 Derek Groen
Clélia de Mulatier
Maciej Paszynski

Valeria V. Krzhizhanovskaya
Jack J. Dongarra
Peter M. A. Sloot
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Carlos Bordons
Bartosz Bosak
Giuseppe Brandi
Lars Braubach
Marian Bubak



Organization xi

Jérémy Buisson
Aleksander Byrski
Cristiano Cabrita
Xing Cai
Barbara Calabrese
Nurullah Calik
Almudena Campuzano
Mario Cannataro
Pedro Cardoso
Alberto Carrassi
Alfonso Carriazo
Jeffrey Carver
Stefano Casarin
Manuel Castañón-Puga
Mauro Castelli
Nicholas Chancellor
Ehtzaz Chaudhry
Thierry Chaussalet
Sibo Cheng
Siew Ann Cheong
Andrei Chernykh
Lock-Yue Chew
Su-Fong Chien
Marta Chinnici
Amine Chohra
Neil Chue Hong
Svetlana Chuprina
Paola Cinnella
Noélia Correia
Adriano Cortes
Ana Cortes
Enrique Costa-Montenegro
David Coster
Carlos Cotta
Helene Coullon
Daan Crommelin
Attila Csikasz-Nagy
Javier Cuenca
António Cunha
Pawel Czarnul
Lisandro D. Dalcin
Bhaskar Dasgupta
Clélia de Mulatier
Charlotte Debus
Javier Delserlorente

Pasquale De-Luca
Quanling Deng
Vasily Desnitsky
Mittal Dhruv
Eric Dignum
Riccardo Dondi
Rafal Drezewski
Hans du Buf
Vitor Duarte
Richard Dwight
Wouter Edeling
Nasir Eisty
Kareem El-Safty
Nahid Emad
Gökhan Ertaylan
Roberto R. Expósito
Fangxin Fang
Antonino Fiannaca
Christos Filelis-Papadopoulos
Pawel Foszner
Piotr Frąckiewicz
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Paulina Rosalska, Matylda Kozłowska, and Maciej Ogrodniczuk

Data-Driven Discovery of Time Fractional Differential Equations . . . . . . . . . . . . 56
Abhishek Kumar Singh, Mani Mehra, and Anatoly A. Alikhanov

Wide Ensembles of Neural Networks in Music Genre Classification . . . . . . . . . . 64
Daniel Kostrzewa, Wojciech Mazur, and Robert Brzeski

MultiEmo: Language-Agnostic Sentiment Analysis . . . . . . . . . . . . . . . . . . . . . . . . 72
Piotr Miłkowski, Marcin Gruza, Przemysław Kazienko,
Joanna Szołomicka, Stanisław Woźniak, and Jan Kocoń
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Piotr Miłkowski, Maciej Piasecki, and Joanna Szołomicka

A Unified Sense Inventory for Word Sense Disambiguation in Polish . . . . . . . . . 682
Arkadiusz Janz, Agnieszka Dziob, Marcin Oleksy, and Joanna Baran

Sentence-level Sentiment Analysis Using GCN on Contextualized Word
Representations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690

Huyen Trang Phan, Ngoc Thanh Nguyen, Zygmunt Mazur,
and Dosam Hwang

Machine Learning for Bus Travel Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
Łukasz Pałys, Maria Ganzha, and Marcin Paprzycki

Prediction of Ether Prices Using DeepAR and Probabilistic Forecasting . . . . . . . 711
Andras Ferenczi and Costin Bădică
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