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Preface

In July 2007 the international summer school “Nonlinear Dynamics in Movement 
and Cognitive Sciences” was held in Marseille, France. The aim of the summer 
school was to offer students and researchers a “crash course” in the application  
of nonlinear dynamic system theory to cognitive and behavioural neurosciences. 
The participants typically had little or no knowledge of nonlinear dynamics and 
came from a wide range of disciplines including neurosciences, psychology, engi-
neering, mathematics, social sciences and music. The objective was to develop 
sufficient working knowledge in nonlinear dynamic systems to be able to recog-
nize characteristic key phenomena in experimental time series including phase 
transitions, multistability, critical fluctuations and slowing down, etc. A second 
emphasis was placed on the systematic development of functional architectures, 
which capture the phenomenological dynamics of cognitive and behavioural phe-
nomena. Explicit examples were presented and elaborated in detail, as well as 
“hands on” explored in laboratory sessions in the afternoon. This compendium can 
be viewed as an extended offshoot from that summer school and breathes the  
same spirit: it introduces the basic concepts and tools adhering to deterministic 
dynamical systems as well as its stochastic counterpart, and contains correspond-
ing applications in the context of motor behaviour as well as visual and auditory 
perception in a variety of typically (but not solely) human endeavours. The chap-
ters of this volume are written by leading experts in their appropriate fields, re-
flecting ta similar multi-disciplinary range as the one of the students. This book 
owes its existence to their contributions, for which we wish to express our  
gratitude. We are further indebted to the Technical Editor Dr. Thomas Ditzinger 
for his advice, guidance, and patience throughout the editorial process, and the 
Series Editor Janusz Kacprzyk for inviting and encouraging us to produce this 
volume.  
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Betty Tuller, Noël Nguyen, Leonardo Lancia, Gautam K. Vallabha

A Neural Basis for Perceptual Dynamics . . . . . . . . . . . . . . . . . . . . 151
Howard S. Hock, Gregor Schöner
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