
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63266-835-6 

32nd Annual Convention of the 
Society for the Study of Artificial 
Intelligence and the Simulation of 
Behaviour (AISB 2006) 
 
Adaptation in Artificial and 
Biological Systems 
 

Bristol, United Kingdom 
3 – 6 April 2006 

Volume 1 of 3 

 

Editors: 
 
Tim Kovacs 
James A. R. Marshall 
 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2006) by AISB – The Society for the Study of Artificial Intelligence  
and the Simulation of Behaviour 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact AISB  
at the address below. 
  
AISB  
c/o Dr. Katerina Koutsantoni 
4 Windsor Walk, Denmark Hill 
London SE5 8AF UK 
 
 
Phone:  441 273 678 448 
Fax:  441 273 671 320 
 
aisb@cogs.susx.ac.uk 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Artificial Immune Systems and Immune System Modelling 
4th April 2006 

 

Organisers 
James Marshall, University of Bristol 
Tim Kovacs, University of Bristol 

Steve Cayzer, HP Labs 
Jim Smith, Univ. of the West of England

Programme Committee 
Uwe Aickelin, University of Nottingham 
Mick Bailey, University of Bristol 
Peter Bentley, University College London 
Steve Cayzer, HP Labs 
Ed Clarke, University of York 
Darren Flower, Edward Jenner Institute for 
     Vaccine Research 
Jungwon Kim, University College London 

Tim Kovacs, University of Bristol  
James Marshall, University of Bristol  
Lindsay Nicholson, University of Bristol  
Martin Robbins, University of Wales  
Jim Smith, Univ. of the West of England  
Jon Timmis, University of York  
Jamie Twycross, Univ. of Nottingham

Contents 
Gene Libraries: Coverage, Efficiency and Diversity 2 
 Steve Cayzer and Jim Smith 
Artificial Immune Tissue using Self-Organizing Networks 5 
 Jan Feyereisl and Uwe Aickelin 
Dendritic Cells for Real-Time Anomaly Detection 7 
 Julie Greensmith and Uwe Aickelin 
Alternative Representations for Artificial Immune Systems 9 
 James A. R. Marshall and Tim Kovacs 
Stress, Resource Allocation and Mortality 11 
 John McNamara and Kate Buchanan 
Simulation of the Immune System to Investigate Rare Outcomes of Infection 12 
 David Nicholson and Lindsay B. Nicholson 
A Hybridized AIS for Anomaly Detection: Combining Negative Selection and Association 
Rules  14 
 Arlene Ong, David Clark and Jungwon Kim 
An Immune Inspired Network Intrusion Detection System Utilising Correlation Context 16 
 Gianni Tedesco and Uwe Aickelin 
Experimenting with Innate Immunity 18 
 Jamie Twycross and Uwe Aickelin 
Oil Price Trackers Inspired by Immune Memory 20 
 William Wilson, Phil Birkin and Uwe Aickelin 
 
 



Associative Learning and Reinforcement Learning 
3rd April 2006 

 

Organisers 
Eduardo Alonso, City University 
Esther Mondragón, UCL 

Charlotte Bonardi, Univ. of Nottingham 
 

Programme Committee 
Peter Dayan, University College London  
Magnus Enquist, Stockholm University  
Geoffrey Hall, University of York  
Rob Honey, Cardiff University  
Robin Murphy, UCL 

Ulrich Nehmzow, University of Essex  
Yael Niv, University College London 
John Pearce, Cardiff University  
Jose Prados, University of Leicester  
Richard Sutton, University of Alberta

Contents 
Pavlovian and Instrumental Q-learning: A Rescorla-Wagner-based Approach to Generaliza-
tion in Q-learning 23 
 Eduardo Alonso, Esther Mondragón and Niclas Kjäll-Ohlsson 
Model of Reinforcement Learning in the Mouse Reaching and Grasping Experiment 30 
 Shahzia Anjum, Rafal Bogacz, Valter Tucci and Patrick M. Nolan 
Reinforcement Learning in Continuous Time and Space: Interference and not Ill-
Conditioning is the Main Problem when using Distributed Function Approximators 37 
 Bart Baddeley 
Short-term Memory Traces for Action Bias in Human Reinforcement Learning 48 
 Rafal Bogacz, Samuel M. McClure, Jian Li and Jonathan D. Cohen 
Embodied Learning: Investigating Stable Hebbian Learning in a Spiking Neural Network 49 
 Daniel Bush, Andrew Philippides, Phil Husbands and Michael O’Shea 
How are Nonlinearly Separable Discriminations Acquired? 60 
 Chris Grand and R. C. Honey 
The Influence of Motivational and Training Factors on the Contextual Control of Bicondi-
tional Discrimination Performance in Rats 61 
 Josephine E. Haddon and Simon Killcross 
Temporal Uncertainty during Overshadowing 64 
 Dómhnall Jennings, Eduardo Alonso, Esther Mondragón and Charlotte Bonardi 
The Locus of Learned Predictiveness Effects in Human Learning 66 
 M. E. Le Pelley, M. B. Suret, and T. Beesley 
A Hybrid Cognitive-Associative Model to Simulate Human Learning in the Serial Reaction 
Time Paradigm 74 
 Rainer Spiegel and  I.P.L. McLaren 
Algorithms for Cue Competition in Predictive Learning: Suggestions from EEG and Eye-
tracking Data 91 
 Andy J. Wills , Aureliu Lavric, Gareth S. Croft and Tim L. Hodgson 
A Reinforcement Learning Agent with Associative Perception 92 
 Zhanna V. Zatuchna and Anthony J. Bagnall 
Modelling of Temperament in an Associative Reinforcement Learning Agent 100 
 Zhanna V. Zatuchna and Anthony J. Bagnall 



Integrative Approaches to Machine Consciousness 
5th - 6thApril 2006 

 

Organisers 
Rob Clowes, University of Sussex 
Ron Chrisley, University of Sussex 

Steve Torrance, Middlesex University

Programme Committee 
Igor Aleksander, Imperial College Lond. 
Giovanna Colombetti, York University 
Rodney Cotterill, Technical University of 

Denmark 
Frédéric Kaplan, Sony Computer Science 

Laboratory 
Pentti Haikonen, Nokia Research Center 
Germund Hesslow, Lund University  
Owen Holland, University of Essex 

Takashi Ikegami, University of Tokyo 
Miguel Salichs, University Carlos III  
Ricardo Sanz, Polytechnic University of 

Madrid  
Murray Shanahan, Imperial College Lon-

don 
Jun Tani, Brain Science Institute 
Steve Torrance, University of Middlesex 
Tom Ziemke, University of Skövde

Contents 
On Architectures for Synthetic Phenomenology 108 
 Igor Aleksander, Helen Morton 
Correlation, Explanation and Consciousness 116 
 Margaret Boden 
The Problem of Inner Speech and its relation to the Organization of Conscious Experience: a 
Self-Regulation Model. 117 
 Robert Clowes 
Playing to be Mindful (Remedies for Chronic Boxology) 127 
 Ezequiel Di Paolo 
The XML Approach to Synthetic Phenomenology 128 
 David Gamez 
The Embodied Machine: Autonomy, Imagination and Artificial Agents 136 
 Nivedita Gangopadhyay 
Towards Streams of Consciousness; Implementing Inner Speech 144 
 Pentti O A Haikonen 
Could a Robot have a Subjective Point of View? 150 
 Julian Kiverstein 
Acting and Being Aware 152 
 Jacques Penders 
Using Emotions on Autonomous Agents. The Role of Happiness, Sadness and Fear. 157 
 Miguel Angel Salichs, Maria Malfaz 
Towards a Computational Account of Reflexive Consciousness 165 
 Murray Shanahan 
How to experience the world: some not so simple ways 171 
 Aaron Sloman 
Machine Consciousness and Machine Ethics 173 
 Steve Torrance 



Motor Development 
5th April 2006 

 

Organiser 
Luc Berthouze, AIST Neuroscience Research Institute, Japan 
Programme Committee 
Christian Balkenius, Lund University 
Luc Berthouze, AIST Neuroscience 

Research Institute 
Yiannis Demiris, Imperial College London  

Eugene Goldfield, Boston Children's Hos-
pital  

Brian Hopkins, Lancaster University 
Giorgio Metta, Genoa University  
Claes Von Hofsten, Uppsala University

Contents 
Robot bouncing: The assembly, tuning, and transfer of action systems 175 
 Luc Berthouze 
Active learning of probabilistic forward models in visuo-motor development 176 
 Anthony Dearden, Yiannis Demiris 
A Procedural Learning Mechanism for Novel Skill Acquisition 184 
 Sidney D’Mello, Uma Ramamurthy, Aregahegn Negatu, and Stan Franklin 
Is a kinematics model a prerequisite to robot imitation? 186 
 Bart Jansen 
Adaptive combination of motor primitives 193 
 F. Nori, G. Metta, L. Jamone, G. Sandini 
Experimental Comparison of the van der Pol and Rayleigh Nonlinear Oscillators for a 
Robotic Swinging Task 197 
 Paschalis Veskos, Yiannis Demiris 
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GC5: Architecture of Brain and Mind 
Integrating High Level Cognitive Processes with Brain 

Mechanisms and Functions in a Working Robot  
3rd - 4th April 2006 

 

Organisers 
Aaron Sloman, University of Birmingham 

Invited Speakers 
Jackie Chappell, Univ. of Birmingham 
Mike Denham, Plymouth University 
Steve Furber, Manchester University 
Jeffrey Krichmar, The Neurosciences 
     Institute 
Mark Lee, Univ. of Wales Aberystwyth 

Peter Redgrave, Sheffield University 
Murray Shanahan, Imperial College 
    London 
Aaron Sloman, University of Birmingham 
Mark Steedman, University of Edinburgh 
Tom Ziemke, University of Skövde 

Contents 
Abstracts for Invited Speakers 2 
Summaries of Posters 6 
Introduction to Symposium GC5: Architecture of Brain and Mind – Integrating High Level 
Cognitive Processes with Brain Mechanisms and Functions in a Working Robot 8 
 Aaron Sloman 
How do Animals Gather Useful Information about their Environment and Act on it? 14 
 Jackie Chappell 
A Novel Computing Architecture for Cognitive Systems based on the Laminar Microcircuitry 
of the Neocortex – The COLAMN Project 23 
 Michael Denham 
High-Performance Computing for Systems of Spiking Neurons 29 
 Steve Furber, Steve Temple and Andrew Brown 
Principles Underlying the Construction of Brain-Based Devices 37 
 Jeffrey L. Krichmar and Gerald M. Edelman 
Emotion as an Integrative Process between Non-symbolic and Symbolic Systems in Intelli-
gent Agents 43 
 Ruth Aylett 
Embodiment vs. Memetics: Is Building a Human getting Easier? 48 
 Joanna Bryson 
Requirements & Designs: Asking Scientific Questions About Architectures 52 
 Nick Hawes, Aaron Sloman and Jeremy Wyatt 
Integration and Decomposition in Cognitive Architecture 56 
 John Knapman 
On the Structure of the Mind 60 
 Maria Petrou and Roberta Piroddi 
Social Learning and the Brain 64 
 Mark A. Wood 
 



Biologically Inspired Robotics (Biro-net) 
3rd - 4th April 2006 

 

Organisers 
Jeremy Burn, University of Bristol Myra Wilson, University of Aberystwyth. 
Programme Committee 
Julian Vincent, University of Bath  
Alex Ellery, University of Surrey  
Mark Witkowski, Imperial College Lond.  
Chris Melhuish, UWE 
Ulrich Nehmzow, University of Essex  
David Bisset, ITechnic  

Olga Bogatyreva, University of Bath  
Josef Schmitz, University of Bielefeld  
Tony Prescott, University of Sheffield  
John Hallam, Univ. of Southern Denmark  
Ana Sendova-Franks, UWE 
Barbara Webb, University of Edinburgh 

Contents 
Training a Genetic Algorithm and Neural Network Hybrid Pattern Classifier by Population 
Statistics 69 
 Paul Morley 
Autonomous Navigation Based on Optic Flow for ExoMars Rovers 70 
 Alex Ellery and Yang Gao 
Bio-inspired Drill for Planetary Subsurface Sampling: Literature Survey, Conceptual Design 
and Feasibility Study 71 
 Yang Gao, Alex Ellery, Mustafa Jaddou and Julian Vincent 
Neuro-Mechanical Entrainment in a Bipedal Robotic Walking Platform 78 
 Paschalis Veskos and Yiannis Demiris 
Spider-inspired Embedded Actuator for Space Applications 85 
 C. Menon and C. Lira 
Whiskerbot: A Haptic Sensor Array for Mobile Robots 93 
 Martin J. Pearson, Chris Melhuish, Anthony G. Pipe, Ben Mitchinson, Ian Gilhespy, 
Mokhtar Nibouche and Tony J. Prescott 
A Mechatronic Testbed for VOR Inspired Neuro-Control Experiments 97 
 Alenxander Lenz and Thanushan Balakrishnan 
Fractals of Stability and Adaptability in Swarms: Thresholds for Emergent Effects 99 
 Olga Bogatyreva and Alexander Shillerov 
Adaptable Language Understanding: Can Robots Understand Context Bypass Grammar 
Rules?  107 
 Olga Bogatyreva and Chris McMahon 
Biological and Engineering Parts of Biomimetics: “Software” and “Hardware” 
Adaptability 112 
 Nikolay R. Bogatyrev 
The Anthropomimetic Principle 115 
 Owen Holland and Rob Knight 
A Metaphor for Swarm Trophallaxis Modelled on the Vampire Bat Desmodus rotundus 123 
 Mark Witkowski 
Modulation of Exploratory Behavior for Adaptation to the Context 131 
 Arnaud J. Blanchard and Lola Cañamero 
Towards Robotic Self Repair by Means of Neuronal Remodelling 138 
 B. Torben-Nielsen, K. Tuyls and E.O.Postma 



Nature-Inspired Systems for Parallel, Asynchronous and 
Decentralised Environments 

4th April 2006 
 

Organisers 
Enda Ridge, University of York 
Edward Curry, National University of 

Ireland 

Daniel Kudenko, University of York 
Dimitar Kazakov, University of York

Programme Committee 
Fabio Bellifemine, Telecom Italia  
Sven Brueckner, Altarum Institute 
David Cornforth, Charles Stuart 

University  
Angelo Corsaro, Alenia Marconi Systems 
Giovanna Di Marzo Serugendo, University 

of Geneva  
Tom Holvoet, Katholieke Universiteit 

Leuven 
Graham Kirby, University of St Andrews 

Michael Madden, National University of 
Ireland 

Colm O' Riordan, National University of 
Ireland 

Ana Sendova-Franks, University of the 
West of England 

Thomas Stuetzle, Université Libre de 
Bruxelles 

Katja Verbeeck, Vrije Universiteit Brussel 
Danny Weyns, Katholieke Universiteit 

Leuven

Contents 
Parallelism vs Communication Overhead Trade-off in a JADE Multi-Agent Implementation 
of Cellular Automata 146 
 Hooman Amini, Dimitar Kazakov 
An Integrated Approach Towards Researching and Designing Real-Time Brain-Like 
Computing Systems 150 
 Antonello Ceravola, Christian Goerick 
Mammogram Mass Enhancement By Means Of Emergent Computation Using Simple, 
Reactive Multi-Agent Systems 154 
 Jeff Jones, Mohammed Saeed 
Formalized methodology to treat Nature-Inspired Systems mathematically based on particle-
dynamics physics laws 162 
 Carlos J. Martinez, Luis Estebanez 
Parallel Experience-based Ant Coloring 166 
 Gabriel Negară 
Parallel, Asynchronous and Decentralised Ant Colony System 174 
 Enda Ridge, Edward Curry, Daniel Kudenko, Dimitar Kazakov 



Exploration vs. Exploitation in Naturally Inspired Search 
4th April 2006 

 

Organisers 
Mark Bishop, Goldsmiths College Slawek Nasuto, University of Reading

Programme Committee 
Peter Bentley, University College London  
Mark Bishop, Goldsmiths College 
Jim Kennedy, USA 
Bernard Manderick, Vrije Universiteit 

Brussel 
Slawek Nasuto, University of Reading 

Vitorino Ramos, University of Lisbon 
Luis Rocha, Indiana University 
Chris Voudouris, BT Group 
David Wolpert, NASA  
Qingfu Zhang, University of Essex

 

Contents 
Exploration vs. Exploitation in Naturally Inspired Search 179 
 Mark Bishop, Slawek Nasuto 
Exploration and Exploitation in Stochastic Diffusion Search 181 
 D.R. Myatt, S.J. Nasuto, J.M. Bishop 
A Decomposition-based Evolutionary Strategy for Bi-objective LOTZ Problem 188 
 Hui Li, Qingfu Zhang 
An Autonomous Explore/Exploit Strategy 192 
 Alex McMahon, Dan Scott, Paul Baxter, Dr. Will Browne 
Stability Analysis for the Stochastic best Particle Dynamics of a Continuous-time Particle 
Swarm Optimizer 202 
 K.Selvarajah, V.Kadirkamanathan, P.J.Fleming 
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Narrative AI and Games 
5th - 6th April 2006 

 

Organisers 
Sandy Louchart, Salford University Judy Robertson, Glasgow Caledonian 

University

Programme Committee 
Ruth Aylett, Heriot-Watt University 
Paul Brna, University of Glasgow 
Nicolas Szilas, Macquarie University 
Stephane Donikian, IRISA 
Marie-Laure Ryan 
Daniela Romano, University of Sheffield 
Marc Cavazza, Teesside University 
Jonathan Schaeffer, University of Alberta 
Sue Thomas, De Montfort University 

Dan Sutch, Nesta Future Lab 
Lisa Gjedde, University of Education 
Dave Moffat, Glasgow Caledonian Uni-

versity 
Michael Mateas Georgia Institute Univer-

sity 
Laaksolahti, SISC 
Craig Lindley, Gotland University 
Stephane Bura, ElsewhereEntertainment 

Contents 
Edumarket game : Technocity 2 
 Julian Alvarez, Olivier Rampnoux, Jean-Pierre Jessel, Gilles Methel 
Petri Nets for Game Plot 6 
 Cyril Brom, Adam Abonyi 
Explicit Intent: Shared Story Ownership between Player and Game 14 
 Stéphane Bura 
Individuality and Contextual Variation of Character Behaviour for Interactive Narrative 18 
 M. Gillies, I. B. Crabtree 
A Study of Episodic Memory-Based Learning and Narrative Structure for Autobiographic 
Agents 26 
 Wan Ching Ho, Kerstin Dautenhahn, Chrystopher L. Nehaniv 
Authoring Dynamic Storylines in Interactive Virtual Environments 30 
 Shahryar Kashani, Judy Robertson 
Understanding emotions in drama, a step towards interactive narratives 38 
 Sandy Louchart, Ruth Aylett, Sibylle Enz, Joao Dias 
Learning Behaviour-Selection Algorithms for Autonomous Social Agents living in a Role-
Playing Game 45 
 Maria Malfaz, Miguel Angel Salichs 
Narrative, agency and observational behaviour in a first person shooter environment 53 
 Dan Pinchbeck, Brett Stevens, Darren van Laar, Steve Hand, Ken Newman 
Requirements of non-verbal communication in believable synthetic agents 62 
 John Shearer, Patrick Olivier, Philip Heslop, Marco De Boni 
Social Norms Models in Thespian: Using Decision Theoretical Framework for Interactive 
Dramas 70 
 Mei Si, Stacy Marsella, David Pynadath 
Affect Detection from Open-Ended Improvisational Text 78 
 Li Zhang, John A. Barnden, Robert J. Hendley, and Alan M. Wallington 
 



 

 

Network Analysis in Natural Sciences and Engineering 
5th –  6th  April 2006 

 

Organisers 
Susanne Hoche, University of Bristol 
Jane Memmott, University of Bristol 
Nick Monk, University of Sheffield 

Andreas Nürnberger, University of Mag-
deburg 

Programme Committee
Michael Berthold, University of Konstanz 
Hendrik Blockeel, K.U.Leuven 
Christian Borgelt, University of 

Magdeburg 
Nick Britton, University of Bath 
Seth Bullock, Southampton University 
Chris Cannings, University of Sheffield 
Nello Cristianini, University of California, 

Davis 
Marcin Detyniecki,  Laboratoire d'Infor-

matique de Paris 6 (LIP6) 
Peter Flach, University of Bristol 
Susanne Hoche, University of Bristol 
Tamas Horvath, University of Bonn and 

AiS Fraunhofer St. Augustin 

Johannes Jaeger, University of Cambridge 
Dick James, University of Bath 
Konstantin Klemm, University of Leipzig 
Nicolas Labroche, Laboratoire d'Infor-

matique de Paris 6 (LIP6) 
Edda Leopold, Hochschule für angewandte 

Wissenschaften Hamburg 
David Lusseau, University of Aberdeen 
Trevor Martin, University of Bristol 
Jane Memmott, University of Bristol 
Nick Monk, University of Sheffield 
Andreas Nürnberger, University of Mag-

deburg 
Gilles Venturini, University of Tours

Contents 
Network Analysis and Dynamic Conflict (invited talk) 88 
 Ulrik Brandes 
Adaptation in Biological Networks: From the genome to ecosystems (invited talk) 89 
 Barbara Drossel 
Fault tolerance and network integrity measures: the case of computer-based systems 90 
 Peter Andras, Olusola Idowu and Panayiotis Periorellis 
Towards Associative Information Access 98 
 Michael R. Berthold and Andreas Nürnberger 
Observing Dynamics in Community Structures 102 
 Tanja Falkowski and Myra Spiliopoulou 
Protein interaction network analysis reveals the importance of proteins with low degree of 
connectivity in neurodegenerative diseases 106 
 Joaquín Goñi, Francisco J. Esteban, Nieves Vélez de Mendizábal, Jorge Sepulcre, 

Sergio Ardanza-Trevijano and Pablo Villoslada 
Analytical and numerical results for entrainment in large networks of coupled oscillators 116 
 Peter Grindrod and Zhivko Stoyanov 
Scale-free structure is not the best for the shortest path length and the robustness 120 
 Yukio Hayashi and Jun Matsukubo 
A Discovery Method of Research Communities 128 
 Ryutaro Ichise, Hideaki Takeda and Taichi Muraki 



 

 

Clustering Coefficients for Weighted Networks 132 
 Gabriela Kalna  and Desmond J. Higham 
Scale-free Paradigm in Yeast Genetic Regulatory Network Inferred from 
Microarray Data 139 
 Kevin Kontos and Gianluca Bontempi 
Generating networks with realistic properties: The topology of locally evolving random 
graphs  145 
 Andreas Krause 
Evolving Genetic Regulatory Networks Performing as Stochastic Switches 150 
 André Leier and Kevin Burrage 
Network Entropy and Cellular Robustness 158 
 Thomas Manke and Lloyd Demetrius 
Effects of Dimensionality over Cooperation Dynamics 163 
 Ivette C. Martinéz and Klaus Jaffe 
Community structure in group living animals 165 
 David Mawdsley and Richard James 
Noise R Us: From Gene Regulatory Networks to WWW 167 
 Margaritis Voliotis, Carmen Molina Parìs, Liverpool B. Tanniemola and Netta 

Cohen 
Statistical Analysis of Dynamic Graphs 176 
 Xiaomeng Wan, Jeannette Janssen, Nauzer Kalyaniwalla, and Evangelos Milios 
Reconstruction of Flexible Gene-Protein Interaction Networks using Piecewise Linear 
Modeling and Robust Regression 180 
 Ronald L. Westra , Ralf L.M. Peeters, Goele Hollanders and Karl Tuyls 
General Classification of Networks 189 
 Thomas Wilhelm, Jens Hollunder, Jong-Kwang Kim and Andreas Beyer 
Network Analyses to Understand the Structure of Wikipedia 195 
 Takeshi Yamada, Kazumi Saito, and Kazuhiro Kazama 
 



Social Insect Behaviour: Theory and Applications 
5th April 2006 

 

Organisers 
Robert Planqué, University of Bristol 
James Marshall, University of Bristol  
Tim Kovacs, University of Bristol 
Nigel Franks,  University of Bristol 

François-Xavier Dechaume-Moncharmont, 
     University of Bristol 
Ana Sendova-Franks, University of the 
     West of England

Programme Committee 
Nick Britton, University of Bath 
François-Xavier Dechaume-Moncharmont, 
     University of Bristol 
Jean-Louis Deneubourg, Université Libre 
     de Bruxelles 
Nigel Franks, University of Bristol 
Tim Kovacs, University of Bristol 

James Marshall, University of Bristol 
Kevin Passino, Ohio State University 
Robert Planqué, University of Bristol 
Francis Ratnieks, University of Sheffield 
Ana Sendova-Franks, University of the 
     West of England 
David Sumpter, University of Oxford 

Contents 
Natural Social Concepts in Simulated Artificial Societies 200 
 Pablo Lucas dos Anjos and Ruth Aylett 
The Selection of Building Material in the Ant Temnothorax Albipennis 201 
 Antony Aleksiev, Ana Sendova-Franks and Nigel R. Franks 
When Slow is Quick and Quick is Slow: Ants Optimize Sequential 
Recruitment Methods 202 
 FX Dechaume-Moncharmont, Anna Dornhaus, John N. McNamara,  

Alasdair I. Houston, Edmund J. Collins and Nigel R. Franks 
An Information Theoretic Approach to Stigmergy: The Case of Foraging Ants 203 
 László Gulyás, László Laufer and Richárd Szabó 
Performance of Insect-inspired Self-organised Task Allocation Mechanisms 204 
 Franziska Kluegl and Anna Dornhaus 
Similar Models of Decision Making in Social Insect Colonies and in the Primate Brain 205 
 James A.R. Marshall, Rafal Bogacz, Anna Dornhaus, Nigel R. Franks,  

Tim Kovacs and Robert Planqué 
Honey Bee Swarm Cognition 206 
 Kevin M. Passino and Thomas D. Seeley 
It Takes Two to Tango: the Role of Late Recruitment in Collective Decision Making 207 
 Robert Planqué, James A.R. Marshall, Tim Kovacs,  

FX Dechaume-Moncharmont, Nigel R. Franks and Ana Sendova-Franks 
Decision-making during Brood Sorting in Ants 208 
 Ana Sendova-Franks 
Decision-making by Animal Groups 209 
 David Sumpter 
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