
DPG Deutsche Forschungsgemeinschaft

Processing Structures for
Perception and Action

Final Report of the Sonderforschungsbereich
"Kybernetik" 1969-1983

Edited by
Hans Marko, Gert Hauske and Albrecht Struppler

Sonderforschungsbereiche V C H



Contents

Preface V

1 Pattern Recognition and Self-organization in Biological
Systems

Wolf Singer 1

1.1 A Developmental Approach to Complex Biological Systems . . . 1
1.2 Ocular Dominance Plasticity as an Example for Activity-

dependent Self-organization 3
1.2.1 The Role of Postsynaptic Activation in Circuit Selection 3
1.2.2 The Role of Non-retinal Signals in Ocular Dominance Plasticity . . 5
1.2.3 Ca++-ions as Possible Messengers for the Induction of

Activity-dependent Modifications 7
1.2.4 The Chemical Nature of Permissive Gating Signals 8
1.3 Functional Implications of Ocular Dominance Plasticity 9
1.4 Self-organization and Learning 10
1.5 Towards the Development of Cooperatively Coupled Cell

Assemblies 11
1.6 The Nature-Nurture Dichotomy 14

References 15

2 Pattern Recognition with Homogeneous and

Space-variant Neuronal Layers

HansMafko 19

2.1 Introduction 19
2.2 A General Scheme for Neuronal Signal Processing 21
2.3 The Formation of Sensory Layers as Feature Detectors 23

»2.4 The Recognition of Simple Patterns with a Homogeneous Layer
System 27

2.5 Discussion 29



Contents XIII

Appendix
Man-Machine Comparison of Rotational Invariant Character
Recognition
Ralph D. Tilgner 30

1 Introduction 30
2 DataBase 30
3 Recognition Processes 31

A. Bayesian Classifier 31
B. Homogeneous Layer System 32
C. Normalization of Rotation by Second-order Moments . . . . 34
D. Human Visual System 34

4 Comparison of Recognition Performance 36
5 Conclusions 36
References 37

3 Relational Processing: A Concept for the Explanation
of Invariant Visual Pattern Recognition

Helmut Gliinder 39

3.1 Preface 39
3.2 Introduction 39
3.3 Focus of Interest 41
3.4 Invariant Pattern Recognition 42
3.5 Perceptron-like Concepts 44
3.6 Generalized Autocorrelation Methods for the Evaluation of Inner

Pattern Relations '. . 50
3.7 Invariant Relational Features 56
3.8 Relational Features and Neural Circuits 63
3.9 Discussion . . . - . ' 69

Acknowledgements 71
Appendix 72
References 73

4 Investigations of Visual Threshold Perception -
Further Developments on the z-Model

Thomas Eisner 79

4.1 Introduction . 79
4.2 Optimization of the Model to Transient Patterns 80
4.3 Modulation Transfer Function in Consideration of Saccadic Eye

Movements 84


