
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP14294-POD 
978-1-4799-7541-9 

2014 Joint IEEE International 
Conferences on Development and 
Learning and Epigenetic Robotics 
 
(ICDL-Epirob 2014) 

Genoa, Italy 
13-16 October 2014 



TABLE OF CONTENTS 
 
 
 

TUTORIAL ON COMPOSITIONALITY AND SELF-ORGANIZATION IN COGNITIVE MINDS: 
DYNAMIC NEURAL NETWORK MODELS AND ROBOTICS EXPERIMENTS ...................................................... 1

Jun Tani 
 

DYNAMIC FIELD THEORY: CONCEPTUAL FOUNDATIONS AND APPLICATIONS TO 
NEURONALLY INSPIRED COGNITIVE AND DEVELOPMENTAL ROBOTICS .................................................... 4

Yulia Sandamirskaya, Sebastian Schneegans, Gregor Schoner 
 

DYNAMIC INTERACTIONS BETWEEN VISUAL EXPERIENCES, ACTIONS AND WORD 
LEARNING............................................................................................................................................................................ 6

Beata Joanna Grzyb, Hanako Yoshida, Anna Maria Borghi, Swapnaa Jayaraman, Alfredo F. Pereira 
 

WORKSHOP: PATHWAYS OF COGNITIVE DEVELOPMENT.................................................................................. 8
Nikolas Hemion, Jean-Christophe Baillie, David Filliat 

 

DEVELOPMENT OF BODY REPRESENTATIONS IN HUMANS AND ROBOTS .................................................. 10
Matej Hoffmann, Alessandro Roncone, Beata Joanna Grzyb, Lorenzo Jamone 

 

BEHAVIOR COORDINATION BETWEEN ANIMALS, HUMANS AND ROBOTS ................................................. 12
Luisa Damiano, Hagen Lehmann 

 

DISCOVERING COMMUNICATION THROUGH ONTOGENETIC RITUALISATION........................................ 14
Michael Spranger, Luc Steels 

 

CONTINUOUS MEASURE OF WORD LEARNING SUPPORTS ASSOCIATIVE MODEL ................................... 20
George Kachergis, Chen Yu 

 

CORRECTING POSE ESTIMATES DURING TACTILE EXPLORATION OF OBJECT SHAPE: A 
NEURO-ROBOTIC STUDY .............................................................................................................................................. 26

Claudius Strub, Florentin Worgotter, Helge Joachim Ritter, Yulia Sandamirskaya 
 

NEURAL-DYNAMIC ARCHITECTURE FOR LOOKING: SHIFT FROM VISUAL TO MOTOR 
TARGET REPRESENTATION FOR MEMORY SACCADES ..................................................................................... 34

Yulia Sandamirskaya, Tobias Storck 
 

MODELING THE INTERPLAY BETWEEN CONDITIONING AND ATTENTION IN A 
HUMANOID ROBOT: HABITUATION AND ATTENTIONAL BLOCKING............................................................ 41

Erik Alexander Billing, Christian Balkenius 
 

REINFORCEMENT AND SHAPING IN LEARNING ACTION SEQUENCES WITH NEURAL 
DYNAMICS ......................................................................................................................................................................... 48

Matthew Luciw, Yulia Sandamirskaya, Sohrob Kazerounian, Jurgen Schmidhuber, Gregor Schoner 
 

THE INFLUENCE OF SOCIAL DISPLAY IN COMPETITIVE MULTIAGENT LEARNING ................................ 56
Pedro Sequeira, Francisco S. Melo, Ana Paiva 

 

EMBODYING MODELS OF EXPRESSIVE BEHAVIOUR AND LEARNING WITH A 
BIOMIMETIC VIRTUAL INFANT.................................................................................................................................. 62

Mark A Sagar, David Bullivant, Oleg Efimov, Khurram Jawed, Ratheesh Kalarot, Paul Burton Robertson, Tim Wu 
 

AN INTEGRATED EPIGENETIC ROBOT ARCHITECTURE VIA CONTEXT-INFLUENCED 
LONG-TERM MEMORY .................................................................................................................................................. 68

Ferdian Pratama, Fulvio Mastrogiovanni, Nak Young Chong 
 

FROM CONTINUOUS AFFECTIVE SPACE TO CONTINUOUS EXPRESSION SPACE: NON-
VERBAL BEHAVIOUR RECOGNITION AND GENERATION.................................................................................. 75

Zhong Junpei, Lola Canamero 
 

DEVELOPMENT OF A BIO-INSPIRED VISION SYSTEM FOR MOBILE MICRO-ROBOTS.............................. 81
Cheng Hu, Farshad Arvin, Shigang Yue 

 

AUTONOMOUS OBJECT MODELING BASED ON AFFORDANCES FOR SPATIAL 
ORGANIZATION OF BEHAVIOR .................................................................................................................................. 87

Simon Gay, olivier georgeon, Christian Wolf 
 

LEARNING FROM HUMAN REWARD BENEFITS FROM SOCIO-COMPETITIVE FEEDBACK ..................... 93
Guangliang Li, Hayley Hung, Shimon Whiteson, W. Bradley Knox 

 

LEARNING ADAPTIVE MOVEMENTS FROM DEMONSTRATION AND SELF-GUIDED 
EXPLORATION ............................................................................................................................................................... 101

Danilo Bruno, Sylvain Calinon, Darwin G. Caldwell 
 

TESTING PIAGET'S IDEAS ON ROBOTS: ASSIMILATION AND ACCOMMODATION USING 
THE SEMANTICS OF ACTIONS................................................................................................................................... 107

Eren Erdal Aksoy, Markus Schoeler, Florentin Worgotter 
 



ADAPTIVE LEADER-FOLLOWER ROLE SWITCHING BASED ON RHYTHM STABILITY: 
TOWARD MODELING OF DYNAMIC INFANT-CAREGIVER INTERACTION ................................................. 109

Ryo Iwaki, Hideyuki Takahashi, Minoru Asada 
 

DEVELOPMENT OF THE SOCIABILITY OF NON-ANTHROPOMORPHIC ROBOT HOME 
COMPANIONS ................................................................................................................................................................. 111

Joan Saez-Pons, Hagen Lehmann, Dag Sverre Syrdal, Kerstin Dautenhahn 
 

COMPUTATIONAL MODEL FOR SYNTACTIC DEVELOPMENT: IDENTIFYING HOW 
CHILDREN LEARN TO GENERALIZE NOUNS AND VERBS FOR DIFFERENT LANGUAGES ..................... 117

Yuji Kawai, Yuji Oshima, Yuki Sasamoto, Yukie Nagai, Minoru Asada 
 

EXPLORING MOVEMENT QUALITIES IN A RECIPROCAL ENGAGEMENT .................................................. 124
Patrizia Marti, IOLANDA IACONO, Jelle Stienstra, Michele Tittarelli 

 

ONLINE LEARNING OF VISUO-MOTOR COORDINATION IN A HUMANOID ROBOT. A 
BIOLOGICALLY INSPIRED MODEL.......................................................................................................................... 130

Guido Schillaci, Verena Vanessa Hafner, Bruno Lara 
 

CONTACT FORCE ESTIMATION FROM FLEXIBLE TACTILE SENSOR VALUES 
CONSIDERING HYSTERESIS BY GAUSSIAN PROCESS........................................................................................ 137

Takato Horii, Francesco Giovannini, Yukie Nagai, Lorenzo Natale, Giorgio Metta, Minoru Asada 
 

PREDICTIVE ACTION SELECTOR FOR GENERATING MEANINGFUL ROBOT BEHAVIOUR 
FROM MINIMUM AMOUNT OF SAMPLES............................................................................................................... 139

Erhard Wieser, Gordon Cheng 
 

EMERGENCE OF THE USE OF PRONOUNS AND NAMES IN TRIADIC HUMAN-ROBOT 
SPOKEN INTERACTION ............................................................................................................................................... 146

Gregoire Pointeau, Maxime Petit, Guillaume Gibert, Peter Ford Dominey 
 

INTENTION INFERENCE DEVELOPMENT IN A ROBOT THROUGH THE INTERACTION 
WITH A CAREGIVER..................................................................................................................................................... 153

Laura Cohen, Walyd Abbassi, Mohamed Chetouani, Sofiane Boucenna 
 

AUTISM SIMULATOR EMPLOYING AUGMENTED REALITY: A PROTOTYPE ............................................. 155
Shibo Qin, Yukie Nagai, Shinichiro Kumagaya, Satsuki Ayaya, Minoru Asada 

 

LEARNING A MUSICAL SEQUENCE BY OBSERVATION: A ROBOTICS IMPLEMENTATION 
OF A DYNAMIC NEURAL FIELD MODEL ................................................................................................................ 157

Flora Ferreira, Wolfram Erlhagen, Emanuel Sousa, Luis Louro, Estela Bicho 
 

HOW DOES LIFE EXPERIENCE INFLUENCE TEACHING A CONTINGENT ROBOT? .................................. 163
Katrin Solveig Lohan, Gnanathusharan Rajendran 

 

IMPROVING REINFORCEMENT LEARNING WITH INTERACTIVE FEEDBACK AND 
AFFORDANCES ............................................................................................................................................................... 165

Francisco Cruz, Sven Magg, Cornelius Weber, Stefan Wermter 
 

EXPLAUTO: AN OPEN-SOURCE PYTHON LIBRARY TO STUDY AUTONOMOUS 
EXPLORATION IN DEVELOPMENTAL ROBOTICS ............................................................................................... 171

Clement Moulin-Frier, Pierre Rouanet, Pierre-Yves Oudeyer 
 

POPPY: OPEN SOURCE 3D PRINTED ROBOT FOR EXPERIMENTS IN DEVELOPMENTAL 
ROBOTICS ........................................................................................................................................................................ 173

Matthieu Lapeyre, Pierre Rouanet, Jonathan Grizou, Steve N'Guyen, Alexandre Le Falher, Fabien Depraetre, 
Pierre-Yves Oudeyer 

 

EYE-HAND ONLINE ADAPTATION DURING REACHING TASKS IN A HUMANOID ROBOT ...................... 175
Pedro Vicente, Ricardo Ferreira, Lorenzo Jamone, Alexandre Bernardino 

 

A DEVELOPMENTALLY INSPIRED TRANSFER LEARNING APPROACH FOR PREDICTING 
SKILL DURATIONS ........................................................................................................................................................ 181

Bradley Hayes, Elena Corina Grigore, Alexandru Litoiu, Aditi Ramachandran, Brian Scassellati 
 

AUTONOMOUS DEVELOPMENT OF GOALS: FROM GENERIC REWARDS TO GOAL AND 
SELF DETECTION .......................................................................................................................................................... 187

Matthias Rolf, Minoru Asada 
 

LEARNING HOW TO SPEAK: IMITATION-BASED REFINEMENT OF SYLLABLE 
PRODUCTION IN AN ARTICULATORY-ACOUSTIC MODEL .............................................................................. 195

Anja Kristina Philippsen, Rene Felix Reinhart, Britta Wrede 
 

LEARNING AND USING CONTEXT ON A HUMANOID ROBOT USING LATENT DIRICHLET 
ALLOCATION .................................................................................................................................................................. 201

Hande Celikkanat, Guner Orhan, Nicolas Pugeault, Frank Guerin, Erol Sahin, Sinan Kalkan 
 

STUDYING THE CO-CONSTRUCTION OF INTERACTION PROTOCOLS IN 
COLLABORATIVE TASKS WITH HUMANS ............................................................................................................. 208

Anna-Lisa Vollmer, Jonathan Grizou, Manuel Lopes, Katharina Rohlfing, Pierre-Yves Oudeyer 
 



FEATURE SELECTION FOR DOMAIN KNOWLEDGE REPRESENTATION THROUGH 
MULTITASK LEARNING .............................................................................................................................................. 216

Benjamin Rosman 
 

INVERSE REINFORCEMENT LEARNING USING DYNAMIC POLICY PROGRAMMING ............................. 222
Eiji Uchibe, Kenji Doya 

 

LEARNING A REPERTOIRE OF ACTIONS WITH DEEP NEURAL NETWORKS.............................................. 229
Alain Droniou, Serena Ivaldi, Olivier Sigaud 

 

MULTIPLE SPATIO-TEMPORAL SCALES NEURAL NETWORK FOR CONTEXTUAL VISUAL 
RECOGNITION OF HUMAN ACTIONS ...................................................................................................................... 235

Minju Jung, Jungsik Hwang, Jun Tani 
 

GENERATION OF SENSORY REFLEX BEHAVIOR VERSUS INTENTIONAL PROACTIVE 
BEHAVIOR IN ROBOT LEARNING OF COOPERATIVE INTERACTIONS WITH OTHERS........................... 242

Shingo Murata, Yuichi Yamashita, Hiroaki Arie, Tetsuya Ogata, Jun Tani, Shigeki Sugano 
 

A MODEL FOR BIOLOGICAL MOTION DETECTION BASED ON MOTOR PREDICTION IN 
THE DORSAL PREMOTOR AREA............................................................................................................................... 249

Yuji Kawai, Minoru Asada, Yukie Nagai 
 

STUDYING HUMAN BEHAVIOR FROM INFANCY: ON THE ACQUISITION OF INFANT 
POSTURAL DATA ........................................................................................................................................................... 256

Leonardo Claudino, Yiannis Aloimonos 
 

AN ITERATIVE PROBABILISTIC MODEL OF SPEECH-RELATED VOCALIZATION RATE 
GROWTH DUE TO CHILD-CAREGIVER INTERACTION...................................................................................... 262

Anne S. Warlaumont 
 

CHILDREN IN A WONDERLAND: HOW LANGUAGE AND SCALE ERRORS MAY BE LINKED ................. 269
Beata Joanna Grzyb, Allegra Cattani, Angelo Cangelosi, Caroline Floccia 

 

LEARNABILITY OF INFANTS' CENTER-OF-GAZE SEQUENCES PREDICTS THEIR 
HABITUATION AND POSTHABITUATION LOOKING TIME ............................................................................... 275

Matthew Schlesinger, Scott Johnson, Dima Amso 
 

PREDICTION ERROR MINIMIZATION FOR THE EMERGENCE OF ALTRUISTIC-
BEHAVIOR ....................................................................................................................................................................... 281

Jimmy Baraglia, Yukie Nagai, Minoru Asada 
 

SENSORI-MOTOR NETWORKS VS NEURAL NETWORKS FOR VISUAL STIMULUS 
PREDICTION.................................................................................................................................................................... 287

Ricardo Santos, Ricardo Ferreira, Angelo Cardoso, Alexandre Bernardino 
 

EXTENDING CORTICAL-BASAL INSPIRED REINFORCEMENT LEARNING MODEL WITH 
SUCCESS-FAILURE EXPERIENCE ............................................................................................................................. 293

Shoubhik Debnath, john Nassour 
 

A PILOT STUDY USING IMITATION AND STORYTELLING SCENARIOS AS ACTIVITIES 
FOR LABELLING EMOTIONS BY CHILDREN WITH AUTISM USING A HUMANOID ROBOT ................... 299

Sandra Costa, Filomena Soares, Ana Paula Pereira, Cristina Santos, Antoine Hiolle 
 

MODELING PERSPECTIVE-TAKING UPON OBSERVATION OF 3D BIOLOGICAL MOTION ..................... 305
Fabian Schrodt, Georg Layher, Heiko Neumann, Martin Volker Butz 

 

REACHING AND GRASPING NOVEL OBJECTS: USING NEURAL DYNAMICS TO 
INTEGRATE AND ORGANIZE SCENE AND OBJECT PERCEPTION WITH MOVEMENT 
GENERATION .................................................................................................................................................................. 311

Guido Knips, Stephan Klaus Ulrich Zibner, Hendrik Reimann, Irina Popova, Gregor Schoner 
 

MULTIMODAL SPACE REPRESENTATION DRIVEN BY SELF-EVALUATION OF 
PREDICTABILITY .......................................................................................................................................................... 319

Mathieu Thomas Sylvain Lefort, Thomas Kopinski, Alexander R.T. Gepperth 
 

INCREMENTAL TRAINING OF RESTRICTED BOLTZMANN MACHINES USING 
INFORMATION DRIVEN SACCADES......................................................................................................................... 325

Michael Garcia Ortiz, Jean-Christophe Baillie 
 

DEVELOPMENTAL CHANGES IN CHILDREN UNDERSTANDING ROBOTIC ACTIONS: THE 
CASE OF LIFTING .......................................................................................................................................................... 331

Alessandra Sciutti, Laura Patane, Oskar Palinko, Francesco Nori, GIULIO SANDINI 
 

EVOLUTIONARY PERSPECTIVE FOR GOAL-BABBLING EXPLORATION ..................................................... 337
Fabien Hervouet, Eric Bourreau 

 

REUSING MOTOR COMMANDS TO LEARN OBJECT INTERACTION .............................................................. 343
Fabien Benureau, Paul Fudal, Pierre-Yves Oudeyer 

 

DEVELOPMENT OF GOAL-DIRECTED GAZE SHIFT BASED ON PREDICTIVE LEARNING....................... 351
Jorge Luis Copete Vasco, Yukie Nagai, Minoru Asada 

 



A NEW EXPERIMENTAL SETUP TO STUDY THE STRUCTURE OF CURIOSITY-DRIVEN 
EXPLORATION IN HUMANS........................................................................................................................................ 357

Brice Miard, Pierre Rouanet, Jonathan Grizou, Pierre-Yves Oudeyer, Manuel Lopes, Adrien Baranes, Jacqueline 
Gottlieb 

 

"CONNECTING EXPERIENCES": TOWARDS A BIOLOGICALLY INSPIRED MEMORY FOR 
DEVELOPMENTAL ROBOTS ....................................................................................................................................... 359

Ajaz Ahmad Bhat, Vishwanathan Mohan, Francesco Rea, Giulio Sandini, Pietro Giovanni Morasso 
 

CURIOSITY-DRIVEN LEARNING WITH CONTEXT TREE WEIGHTING.......................................................... 366
Zhen Peng, Daniel Alexander Braun 

 

LEARNING ABSTRACT PERCEPTUAL NOTIONS: THE EXAMPLE OF SPACE .............................................. 368
Alexander V. Terekhov, J. Kevin O'Regan 

 

LEARNING PROPRIOCEPTIVE AND MOTOR FEATURES ................................................................................... 374
Damien Drix, Verena Vanessa Hafner 

 

A NEURAL DYNAMICS TO ORGANIZE TIMED MOVEMENT: DEMONSTRATION IN A 
ROBOT BALL BOUNCING TASK ................................................................................................................................ 379

Farid Oubbati, Mathis Richter, Gregor Schoner 
 

RESPONSE OF CHILDREN WITH AUTISM TO ROBOTIC INTERVENTION AND 
ASSOCIATION WITH IQ LEVELS ............................................................................................................................... 387

Syamimi Shamsuddin, Hanafiah Yussof, Fazah Akhtar Hanapiah, Salina Mohamed 
 

OPENEYESIM - A PLATFORM FOR BIOMECHANICAL MODELING OF OCULOMOTOR 
CONTROL ......................................................................................................................................................................... 394

Alexander Priamikov, Jochen Triesch 
 

CORTICAL CHUNKS LEARNING FOR ACTION SELECTION IN A COMPLEX TASK ................................... 396
Souheil Hanoune, Philippe Gaussier, Mathias Quoy 

 

HORMONAL MODULATION OF INTERACTION BETWEEN AUTONOMOUS AGENTS................................ 402
John Lones, Matthew Lewis, Lola Canamero 

 

DEVELOPMENT OF JOINT STIFFNESS AND LEARNABILITY ........................................................................... 408
Naveen Kuppuswamy, Christopher M Harris 

 

REWARD EFFECTS ON SEQUENTIAL ACTION LEARNING IN A TRAJECTORY SERIAL 
REACTION TIME TASK ................................................................................................................................................ 415

George Kachergis, Roy de Kleijn, Floris Berends, Bernhard Hommel 
 

ONE STEP AT A TIME: MULTIMODAL INTERFACES AND CHILDREN'S EXECUTIVE 
FUNCTIONING ................................................................................................................................................................ 421

Peter McKenna, Oliver Lemon, Martin Corley, Daniel Boa, Gnanathusharan Rajendran 
 

DEVELOPMENTAL LEARNING FOR INTELLIGENT TUTORING SYSTEMS .................................................. 426
Benjamin Clement, Didier Roy, Pierre-Yves Oudeyer, Manuel Lopes 

 

AUTONOMOUS SELECTION OF THE "WHAT" AND THE "HOW" OF LEARNING: AN 
INTRINSICALLY MOTIVATED SYSTEM TESTED WITH A TWO ARMED ROBOT........................................ 434

Vieri Giuliano Santucci, Gianluca Baldassarre, Marco Mirolli 
 

A NEURAL DYNAMIC MODEL OF ASSOCIATIVE TWO-PROCESS THEORY:  THE 
DIFFERENTIAL OUTCOMES EFFECT AND INFANT DEVELOPMENT ............................................................. 440

Robert Lowe, Yulia Sandamirskaya, Erik Alexander Billing 
 

AUTONOMOUS LEARNING OF SMOOTH PURSUIT AND VERGENCE BEHAVIOUR 
THROUGH EFFICIENT CODING................................................................................................................................. 448

Vikram Narayan, Celine Teuliere, Chong ZHANG, Bertram Emil Shi, Jochen Triesch 
 

MARKERLESS ONLINE STEREO CALIBRATION FOR A HUMANOID ROBOT .............................................. 454
Nuno Moutinho, Ricardo Ferreira, Jose Gaspar, Alexandre Bernardino, Jose Santos-Victor 

 

LEARNING WHERE TO LOOK WITH MOVEMENT-BASED INTRINSIC MOTIVATIONS: A 
BIO-INSPIRED MODEL.................................................................................................................................................. 461

Valerio Sperati, Gianluca Baldassarre 
 

EFFECTIVE TRANSFER LEARNING OF AFFORDANCES FOR HOUSEHOLD ROBOTS ............................... 469
Chang Wang, Koen Hindriks, Robert Babuska 

 

BOOTSTRAPPING PAIRED-OBJECT AFFORDANCE LEARNING WITH LEARNED SINGLE-
AFFORDANCE FEATURES ........................................................................................................................................... 476

Emre Ugur, Sandor Szedmak, Justus Piater 
 

LEARNING INTERMEDIATE OBJECT AFFORDANCES: TOWARDS THE DEVELOPMENT OF 
A TOOL CONCEPT ......................................................................................................................................................... 482

Afonso Goncalves, Joao Abrantes, Giovanni Saponaro, Lorenzo Jamone, Alexandre Bernardino 
 

EMERGENT STRUCTURING OF INTERDEPENDENT AFFORDANCE LEARNING TASKS........................... 489
Emre Ugur, Justus Piater 

 

Author Index 




