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Preface

This volume, entitled Artificial Intelligence XXXVIII, comprises the refereed papers
presented at the 41st SGAI International Conference on Innovative Techniques and
Applications of Artificial Intelligence, held in December 2021, in both the technical and
the application streams. The conference was organised by SGAI, the British Computer
Society Specialist Group on Artificial Intelligence. Because of the COVID-19 pandemic
the event was held as a virtual conference using video-conferencing software.

The technical papers included present new and innovative developments in the field,
divided into sections on machine learning and AI techniques. This year’s DonaldMichie
Memorial Award for the best refereed technical paper was won by a paper entitled
‘On theGeneralizationAbilities of Fine-TunedCommonsense LanguageRepresentation
Models’ by Ke Shen and Mayank Kejriwal (University of Southern California, USA).

The application papers included present innovative applications of AI techniques in a
number of subject domains. This year, the papers are divided into sections on applications
of machine learning, AI for medicine and advances in applied AI. This year’s RobMilne
Memorial Award for the best refereed application paper was won by a paper entitled
‘Patients Forecasting in Emergency Services by usingMachine Learning and Exogenous
Variables’ by Hugo Álvarez Chaves, David F. Barrero, Maria D. R-Moreno, and Mario
Cobos (Universidad de Alcalá, Spain).

The volume also includes the text of short papers in both streams presented as posters
at the conference.

On behalf of the conference Organising Committee, we would like to thank all those
who contributed to the organisation of this year’s programme, in particular the Program
Committeemembers, theExecutiveProgramCommittees, and our administratorsMandy
Bauer and Bryony Bramer.

September 2021 Max Bramer
Richard Ellis



Organization

Conference Committee

Conference Chair

Max Bramer University of Portsmouth, UK

Technical Program Chair

Max Bramer University of Portsmouth, UK

Deputy Technical Program Chair

Jixin Ma University of Greenwich, UK

Application Program Chair

Richard Ellis RKE Consulting, UK

Workshop Organiser

Adrian Hopgood University of Portsmouth, UK

Treasurer

Rosemary Gilligan SGAI, UK

Poster Session Organiser

Richard Ellis RKE Consulting, UK

AI Open Mic and Panel Session Organiser

Andrew Lea University of Brighton, UK

Publicity Organiser

Frederic Stahl DFKI - German Research Center for Artificial
Intelligence, Germany



viii Organization

UK CBR Organiser

Stelios Kapetanakis University of Brighton, UK

Conference Administrator

Mandy Bauer BCS, UK

Paper Administrator

Bryony Bramer SGAI, UK

Technical Executive Program Committee

Max Bramer (Chair) University of Portsmouth, UK
Frans Coenen University of Liverpool, UK
Adrian Hopgood University of Portsmouth, UK
John Kingston Nottingham Trent University, UK
Jixin Ma (Deputy Chair) University of Greenwich, UK
Gilbert Owusu BT, UK

Application Executive Program Committee

Richard Ellis (Chair) RKE Consulting, UK
Nadia Abouayoub SGAI, UK
Rosemary Gilligan SGAI, UK
Andrew Lea Amplify Life, UK
Lars Nolle Jade University of Applied Sciences, Germany
Richard Wheeler University of Edinburgh, UK

Technical Program Committee

Per-Arne Andersen University of Agder, Norway
Juan Augusto Middlesex University London, UK
Farshad Badie Aalborg University, Denmark
Raed Sabri Hameed Batbooti Southern Technical University and Basra

Engineering Technical College, Iraq
Yaxin Bi Ulster University, UK
Soufiane Boulehouache University of 20 August 1955 of Skikda, Algeria
Max Bramer University of Portsmouth, UK
Krysia Broda Imperial College London, UK
Ken Brown University College Cork, Ireland
Marcos Bueno TU Eindhoven, The Netherlands
Nikolay Burlutskiy ContextVision AB, Sweden
Philippe Chassy University of Liverpool, UK



Organization ix

Darren Chitty Aston University, UK
Frans Coenen University of Liverpool, UK
Bertrand Cuissart Université de Caen, France
Ireneusz Czarnowski Gdynia Maritime University, Poland
Nicolas Durand Aix-Marseille University, France
Frank Eichinger DATEV eG, Germany
Hossein Ghodrati Noushahr University of Leicester, UK
Chris Headleand University of Lincoln UK
Adrian Hopgood University of Portsmouth, UK
Joanna Jedrzejowicz University of Gdansk, Poland
Stelios Kapetanakis University of Brighton, UK
Navneet Kesher Facebook, USA
John Kingston Nottingham Trent University, UK
Ivan Koychev University of Sofia, Bulgaria
Nicole Lee University of Hong Kong, SAR China
Fernando Lopes LNEG - National Laboratory of Energy and Geology,

Portugal
Jixin Ma University of Greenwich, UK
Fady Medhat University of York, UK
Silja Meyer-Nieberg Universität der Bundeswehr München, Germany
Roberto Micalizio Università di Torino, Italy
Daniel Neagu University of Bradford, UK
Lars Nolle Jade University of Applied Sciences, Germany
Joanna Isabelle Olszewska University of the West of Scotland, UK
Daniel O‘Leary University of Southern California, USA
Fernando Saenz-Perez Universidad Complutense de Madrid, Spain
Miguel A. Salido Universitat Politècnica de València, Spain
Sadiq Sani BT Applied Research, UK
Rainer Schmidt Rostock University Medical Center, Germany
Sid Shakya BT TSO, UK
Frederic Stahl DFKI - German Research Center for Artificial

Intelligence, Germany
Simon Thompson GFT Technology, UK
M. R. C. van Dongen University College Cork, Ireland
Martin Wheatman Yagadi Ltd, UK
Nirmalie Wiratunga Robert Gordon University, UK

Application Program Committee

Hatem Ahriz Robert Gordon University, UK
Ines Arana Robert Gordon University, UK
Mercedes Arguello Casteleiro University of Manchester, UK
Juan Carlos Augusto Middlesex University London, UK
Ken Brown University College Cork, Ireland
Nikolay Burlutskiy ContextVision AB, Sweden
Xiaochun Cheng Middlesex University London, UK



x Organization

Sarah Jane Delany Technological University Dublin, Ireland
Richard Ellis RKE Consulting, UK
Andrew Fish University of Brighton, UK
Rosemary Gilligan University of Hertfordshire, UK
Carl James-Reynolds Middlesex University London, UK
Colin Johnson University of Nottingham, UK
Stelios Kapetanakis University of Brighton, UK
Alice Kerly The CAI Company, UK
Juan Antonio Recio Garcia Complutense University of Madrid, Spain
Miguel A. Salido Universitat Politècnica de València, Spain
Georgios Samakovitis University of Greenwich, UK
Tatiana Tambouratzis University of Piraeus, Greece
Richard Wheeler University of Edinburgh, UK



Contents

Technical Papers

On the Generalization Abilities of Fine-Tuned Commonsense Language
Representation Models (Best Technical Paper) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Ke Shen and Mayank Kejriwal

Machine Learning

Generation of Human-Aware Navigation Maps Using Graph Neural
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Daniel Rodriguez-Criado, Pilar Bachiller, and Luis J. Manso

Extended Category Learning with Spiking Nets and Spike Timing
Dependent Plasticity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Christian Huyck and Carlos Samey

ORACLE: End-to-End Model Based Reinforcement Learning . . . . . . . . . . . . . . . 44
Per-Arne Andersen, Morten Goodwin, and Ole-Christoffer Granmo

Towards Explaining Metaheuristic Solution Quality by Data Mining
Surrogate Fitness Models for Importance of Variables . . . . . . . . . . . . . . . . . . . . . . 58

Aidan Wallace, Alexander E. I. Brownlee, and David Cairns

AI Techniques

Assessing the Impact of Agents in Weighted Bipolar Argumentation
Frameworks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Areski Himeur, Bruno Yun, Pierre Bisquert, and Madalina Croitoru

Towards Explainable Metaheuristics: PCA for Trajectory Mining
in Evolutionary Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Martin Fyvie, John A. W. McCall, and Lee A. Christie

AI Methods of Autonomous Geological Target Selection in the Hunt
for Signs of Extraterrestrial Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Alexander Tettenborn and Alex Ellery

Probabilistic Rule Induction for Transparent CBR Under Uncertainty . . . . . . . . . 117
Martin Jedwabny, Pierre Bisquert, and Madalina Croitoru



xii Contents

Short Technical Stream Papers

Detection of Brain Tumour Using Deep Learning . . . . . . . . . . . . . . . . . . . . . . . . . . 133
Waqar Ahmed and Savas Konur

GaussianProductAttributes: Density-Based Distributed Representations
for Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Hossein Ghodrati Noushahr, Jeremy Levesley, Samad Ahmadi,
and Evgeny Mirkes

Modelling Emotion Dynamics in Chatbots with Neural Hawkes Processes . . . . . 146
Ahmed Abouzeid, Ole-Christoffer Granmo, and Morten Goodwin

Knowledge-Based Composable Inductive Programming . . . . . . . . . . . . . . . . . . . . . 152
Edward McDaid and Sarah McDaid

Named Entity Recognition and Relation Extraction for COVID-19:
Explainable Active Learning with Word2vec Embeddings
and Transformer-Based BERT Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

M. Arguello-Casteleiro, N. Maroto, C. Wroe, C. Sevillano Torrado,
C. Henson, J. Des-Diz, M. J. Fernandez-Prieto, T. Furmston,
D. Maseda Fernandez, M. Kulshrestha, R. Stevens, J. Keane, and S. Peters

Application Papers

Patients Forecasting in Emergency Services by Using Machine Learning
and Exogenous Variables (Best Application Paper) . . . . . . . . . . . . . . . . . . . . . . . . . 167

Hugo Álvarez-Chaves, David F. Barrero, Mario Cobos,
and Maria D. R-Moreno

Applications of Machine Learning

Automatic Information Extraction from Electronic Documents Using
Machine Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Nishanthan Kamaleson, Dominique Chu, and Fernando E. B. Otero

Modelling Satellite Data for Automobile Insurance Risk . . . . . . . . . . . . . . . . . . . . 195
Sam Richardson, Yixie Shao, Dana Khartabil, and Simon Thompson

Ranking Pathology Data in the Absence of a Ground Truth . . . . . . . . . . . . . . . . . . 209
Jing Qi, Girvan Burnside, and Frans Coenen



Contents xiii

Evolving Large Scale Prediction Models for Vehicle Volume Forecasting
in Service Stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Himadri Sikhar Khargharia, Siddhartha Shakya, Russell Ainslie,
and Gilbert Owusu

AI for Medicine

Sequential Association Rule Mining Revisited: A Study Directed
at Relational Pattern Mining for Multi-morbidity . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

Alexandar Vincent-Paulraj, Girvan Burnside, Frans Coenen,
Munir Pirmohamed, and Lauren Walker

Addressing the Challenge of Data Heterogeneity Using a Homogeneous
Feature Vector Representation: A Study Using Time Series
and Cardiovascular Disease Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

Hanadi Aldosari, Frans Coenen, Gregory Y. H. Lip, and Yalin Zheng

Context-Aware Support for Cardiac Health Monitoring Using Federated
Machine Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

Godwin Okechukwu Ogbuabor, Juan Carlos Augusto, Ralph Moseley,
and Aléchia van Wyk

Using Automated Feature Selection for Building Case-Based Reasoning
Systems: An Example from Patient-Reported Outcome Measurements . . . . . . . . 282

Deepika Verma, Kerstin Bach, and Paul Jarle Mork

Advances in Applied AI

A Live-User Evaluation of a Visual Module Recommender and Advisory
System for Undergraduate Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

Nina Hagemann, Michael P. O’Mahony, and Barry Smyth

AdverseGen: A Practical Tool for Generating Adversarial Examples
to Deep Neural Networks Using Black-Box Approaches . . . . . . . . . . . . . . . . . . . . 313

Keyuan Zhang, Kaiyue Wu, Siyu Chen, Yunce Zhao, and Xin Yao

Adaptive Maneuver Planning for Autonomous Vehicles Using Behavior
Tree on Apollo Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

Mais Jamal and Aleksandr Panov

Behavioural User Identification from Clickstream Data for Business
Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

Gaurav Misra, Matteo Migliavacca, and Fernando E. B. Otero



xiv Contents

Short Application Stream Papers

AI Enabled Bio Waste Contamination-Scanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357
Frederic Stahl, Oliver Ferdinand, Lars Nolle, Alexandra Pehlken,
and Oliver Zielinski

Parkinson’s Disease Tremor Severity Classification - A Comparison
Between ON and OFF Medication State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364

Ghayth AlMahadin, Ahmad Lotfi, Marie Mc Carthy, and Philip Breedon

Towards Publishing Ontology-Based Data Quality Metadata of Open Data . . . . . 371
Iker Esnaola-Gonzalez

Towards a Brain Controller Interface for Generating Simple Berlin School
Style Music with Interactive Genetic Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . 377

C. James-Reynolds and E. Currie

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383


	 Preface
	 Organization
	 Contents



