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Preface

This book contains the articles presented at the 14th International Conference on the
Simulation of Adaptive Behavior (SAB 2016), held in Aberystwyth at Aberystwyth
University, Wales, in August 2016.

The objective of the biennial SAB conference is to bring together researchers in
computer science, artificial intelligence, artificial life, complex systems, robotics,
neuroscience, ethology, evolutionary biology, and related fields in order to further our
understanding of the behaviours and underlying mechanisms that allow natural and
artificial animals to adapt and survive in uncertain environments.

Adaptive behaviour research is distinguished by its focus on the modelling and
creation of complete animal-like systems, which – however simple at the moment –
may be one of the best routes to understanding intelligence in natural and artificial
systems. The conference is part of a long series that started with the first SAB con-
ference held in Paris in September 1990, which was followed by conferences in
Honolulu (1992), Brighton (1994), Cape Cod (1996), Zürich (1998), Paris (2000),
Edinburgh (2002), Los Angeles (2004), Rome (2006), Osaka (2008), Paris (2010),
Odense (2012), and Castellón (2014).

In 1992, MIT Press introduced the quarterly journal Adaptive Behavior, now pub-
lished by SAGE Publications. The establishment of the International Society of
Adaptive Behavior (ISAB) in 1995 further underlined the emergence of adaptive
behaviour as a fully fledged scientific discipline. The present proceedings provide a
comprehensive and up-to-date resource for the future development of this exciting field.

The articles cover the main areas in animat research, including the animat approach
and methodology, perception and motor control, evolution, learning, and adaptation,
and collective and social behaviour. The authors focus on well-defined models, com-
puter simulations, or robotic models that help to characterise and compare various
organisational principles, architectures, and adaptation processes capable of including
adaptive behaviour in real animals or synthetic agents, the animats.

This conference and its proceedings would not exist without the substantial help of a
wide range of people. Foremost, we would like to thank the members of the Program
Committee, who thoughtfully reviewed all the submissions and provided detailed
suggestions on how to improve the articles. We are also indebted to our sponsors. And,
once again, we warmly thank Jean Solé for the artistic conception of the SAB 2016
poster and the proceedings cover.

We invite readers to enjoy and profit from the papers in this book, and look forward
to the next SAB conference in 2018.

August 2016 Elio Tuci
Alexandros Giagkos

Myra Wilson
John Hallam



Organisation

From Animals to Animats 14, the 14th International Conference on the Simulation of
Adaptive Behavior (SAB 2016), was organised by the Department of Computer
Science, Aberystwyth University, UK, and the International Society for Adaptive
Behavior (ISAB).

Conference Chairs

Myra Wilson Aberystwyth University, Aberystwyth, UK
John Hallam University of Southern Denmark, Odense, Denmark

Program Chairs

Elio Tuci Aberystwyth University, Aberystwyth, UK
Alexandros Giagkos Aberystwyth University, Aberystwyth, UK

Local Organization

Frédéric Labrosse Aberystwyth University, Aberystwyth, UK
Patricia Shaw Aberystwyth University, Aberystwyth, UK
Marek Ososinski Aberystwyth University, Aberystwyth, UK
Suresh Kumar Aberystwyth University, Aberystwyth, UK
Daniel Lewkowicz Aberystwyth University, Aberystwyth, UK
James Finnis Aberystwyth University, Aberystwyth, UK
Peter Scully Aberystwyth University, Aberystwyth, UK
Laurence Tyler Aberystwyth University, Aberystwyth, UK

Program Committee

Francois Michaud
Anders Christensen
Paul Graham
Seth Bullock
Jean-Baptiste Mouret
Lola Cañamero
Takashi Ikegami
Michail Maniadakis
Carlo Pinciroli
Marco Mirolli
Serge Thill
Inman Harvey

Richard Duro
Luca Gambardella
Luc Berthouze
Josh Bongard
Julien Diard
Philippe Gaussier
Marc Schoenauer
Marco Dorigo
Inaki Rano
Nikolaus Correll
Frédéric Alexandre
Andrew Philippides

Angelo Arleo
Luís Correia
Roderich Gross
Naoto Iwahashi
Ryohei Nakano
Mikhail Prokopenko
Davide Marocco
Tom Ziemke
Christian Balkenius
Stefano Nolfi
Andreagiovanni Reina
Phil Husbands



Onofrio Gigliotta
Benoît Girard
Vito Trianni
Ali Turgut
Swen Gaudl
Eliseo Ferrante
André Santos
Alastair Channon

Eris Chinellato
Ester Martínez-Martín
Antonio Morales
Enric Cervera
Hugo Vieira Neto
Angel Pascual Del Pobil
Álvaro Gutiérrez
Stéphane Doncieux

Angelo Cangelosi
Tomassino Ferrauto
Daeeun Kim
Marek Ososinski
John Hallam
Peter Scully
Patricia Shaw

Sponsoring Institutions

ISAB University of Southern Denmark
Webots (robot simulation) https://www.cyberbotics.com
Aberystwyth University http://www.aber.ac.uk

VIII Organisation

https://www.cyberbotics.com
http://www.aber.ac.uk


Contents

Circumnutation: From Plants to Robots . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Michael B. Wooten and Ian D. Walker

Using Marker-Based Motion Capture to Develop a Head Bobbing
Robotic Lizard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Anna Frohnwieser, Alexander P. Willmott, John C. Murray,
Thomas W. Pike, and Anna Wilkinson

An Architecture for Pattern Recognition and Decision-Making . . . . . . . . . . . 22
Amy de Buitléir, Ronan Flynn, Michael Russell, and Mark Daly

Follow Flee: A Contingent Mobility Strategy for the Spatial
Prisoner’s Dilemma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Maud D. Gibbons, Colm O’Riordan, and Josephine Griffith

Local Interaction of Agents for Division of Labor in Multi-agent Systems . . . 46
Wonki Lee and DaeEun Kim

Rational Imitation for Robots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Dieter Vanderelst and Alan F.T. Winfield

Modular Neural Control for Object Transportation of a Bio-inspired
Hexapod Robot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Chris Tryk Lund Sørensen and Poramate Manoonpong

An Adaptive Neural Mechanism with a Lizard Ear Model for Binaural
Acoustic Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Danish Shaikh and Poramate Manoonpong

Artificial Neural Network Based Compliant Control for Robot Arms . . . . . . . 91
Vince Jankovics, Stefan Mátéfi-Tempfli, and Poramate Manoonpong

UESMANN: A Feed-Forward Network Capable of Learning
Multiple Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

James C. Finnis and Mark Neal

Adaptation of Virtual Creatures to Different Environments
Through Morphological Plasticity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Peter Krcah

A Moment Measure Model of Landmarks for Local Homing Navigation . . . . 126
Changmin Lee and DaeEun Kim

http://dx.doi.org/10.1007/978-3-319-43488-9_1
http://dx.doi.org/10.1007/978-3-319-43488-9_2
http://dx.doi.org/10.1007/978-3-319-43488-9_2
http://dx.doi.org/10.1007/978-3-319-43488-9_3
http://dx.doi.org/10.1007/978-3-319-43488-9_4
http://dx.doi.org/10.1007/978-3-319-43488-9_4
http://dx.doi.org/10.1007/978-3-319-43488-9_5
http://dx.doi.org/10.1007/978-3-319-43488-9_6
http://dx.doi.org/10.1007/978-3-319-43488-9_7
http://dx.doi.org/10.1007/978-3-319-43488-9_7
http://dx.doi.org/10.1007/978-3-319-43488-9_8
http://dx.doi.org/10.1007/978-3-319-43488-9_8
http://dx.doi.org/10.1007/978-3-319-43488-9_9
http://dx.doi.org/10.1007/978-3-319-43488-9_10
http://dx.doi.org/10.1007/978-3-319-43488-9_10
http://dx.doi.org/10.1007/978-3-319-43488-9_11
http://dx.doi.org/10.1007/978-3-319-43488-9_11
http://dx.doi.org/10.1007/978-3-319-43488-9_12


A Landmark Vector Approach Using Gray-Colored Information . . . . . . . . . . 138
Changmin Lee and DaeEun Kim

Simulation of an Optional Strategy in the Prisoner’s Dilemma in Spatial
and Non-spatial Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Marcos Cardinot, Maud Gibbons, Colm O’Riordan,
and Josephine Griffith

A Comparison of Multiobjective Algorithms in Evolving
Quadrupedal Gaits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Jared M. Moore and Philip K. McKinley

Learning to Switch Between Sensorimotor Primitives Using Multimodal
Haptic Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

Zhe Su, Oliver Kroemer, Gerald E. Loeb, Gaurav S. Sukhatme,
and Stefan Schaal

A More Basic Version of Agency? As If! . . . . . . . . . . . . . . . . . . . . . . . . . 183
Simon McGregor

A Biologically Inspired Soft Robotic Hand Using Chopsticks
for Grasping Tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Mariya Chepisheva, Utku Culha, and Fumiya Iida

Linguistic Primitives: A New Model for Language Development
in Robotics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Alessio Mauro Franchi, Lorenzo Sernicola, and Giuseppina Gini

Learning to Synchronously Imitate Gestures Using Entrainment Effect. . . . . . 219
Eva Ansermin, Ghiles Mostafaoui, Nils Beaussé, and Philippe Gaussier

Time-Informed, Adaptive Multi-robot Synchronization. . . . . . . . . . . . . . . . . 232
Michail Maniadakis and Panos Trahanias

Co-exploring Actuator Antagonism and Bio-inspired Control
in a Printable Robot Arm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Martin F. Stoelen, Fabio Bonsignorio, and Angelo Cangelosi

Modelling the Effect of Dorsal Raphe Serotonin Neurons on Patience
for Future Rewards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

Marc Sutherland and Bernd Porr

A Model of Artificial Genotype and Norm of Reaction in a Robotic System. . . 267
Angel J. Duran and Angel P. del Pobil

Abstraction as a Mechanism to Cross the Reality Gap
in Evolutionary Robotics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280

Kirk Y.W. Scheper and Guido C.H.E. de Croon

X Contents

http://dx.doi.org/10.1007/978-3-319-43488-9_13
http://dx.doi.org/10.1007/978-3-319-43488-9_14
http://dx.doi.org/10.1007/978-3-319-43488-9_14
http://dx.doi.org/10.1007/978-3-319-43488-9_15
http://dx.doi.org/10.1007/978-3-319-43488-9_15
http://dx.doi.org/10.1007/978-3-319-43488-9_16
http://dx.doi.org/10.1007/978-3-319-43488-9_16
http://dx.doi.org/10.1007/978-3-319-43488-9_17
http://dx.doi.org/10.1007/978-3-319-43488-9_18
http://dx.doi.org/10.1007/978-3-319-43488-9_18
http://dx.doi.org/10.1007/978-3-319-43488-9_19
http://dx.doi.org/10.1007/978-3-319-43488-9_19
http://dx.doi.org/10.1007/978-3-319-43488-9_20
http://dx.doi.org/10.1007/978-3-319-43488-9_21
http://dx.doi.org/10.1007/978-3-319-43488-9_22
http://dx.doi.org/10.1007/978-3-319-43488-9_22
http://dx.doi.org/10.1007/978-3-319-43488-9_23
http://dx.doi.org/10.1007/978-3-319-43488-9_23
http://dx.doi.org/10.1007/978-3-319-43488-9_24
http://dx.doi.org/10.1007/978-3-319-43488-9_25
http://dx.doi.org/10.1007/978-3-319-43488-9_25


Analysis of Social Learning Strategies When Discovering and Maintaining
Behaviours Inaccessible to Incremental Genetic Evolution . . . . . . . . . . . . . . 293

Ben P. Jolley, James M. Borg, and Alastair Channon

Simulating Chemical Reactions Using a Swarm of Miniature Robots . . . . . . . 305
Audrey Randall, John Klingner, and Nikolaus Correll

Adaptive Combinatorial Neural Control for Robust Locomotion
of a Biped Robot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317

Giuliano Di Canio, Stoyan Stoyanov, Ignacio Torroba Balmori,
Jørgen Christian Larsen, and Poramate Manoonpong

Generalising Predictable Object Movements Through Experience
Using Schemas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

Suresh Kumar, Patricia Shaw, Daniel Lewkowicz, Alexandros Giagkos,
Mark Lee, and Qiang Shen

Evolving Controllers for Robots with Multimodal Locomotion . . . . . . . . . . . 340
Rita Ramos, Miguel Duarte, Sancho Moura Oliveira,
and Anders Lyhne Christensen

Conditions of Depleting Offender Behavior in Volunteering Dilemma:
An Agent-Based Simulation Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Kashif Zia, Momina Shaheen, Umar Farooq, and Shahid Nazir

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

Contents XI

http://dx.doi.org/10.1007/978-3-319-43488-9_26
http://dx.doi.org/10.1007/978-3-319-43488-9_26
http://dx.doi.org/10.1007/978-3-319-43488-9_27
http://dx.doi.org/10.1007/978-3-319-43488-9_28
http://dx.doi.org/10.1007/978-3-319-43488-9_28
http://dx.doi.org/10.1007/978-3-319-43488-9_29
http://dx.doi.org/10.1007/978-3-319-43488-9_29
http://dx.doi.org/10.1007/978-3-319-43488-9_30
http://dx.doi.org/10.1007/978-3-319-43488-9_31
http://dx.doi.org/10.1007/978-3-319-43488-9_31

	Preface
	Organisation
	Contents



