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Development of MapsDevelopment of Maps
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Pattern Layout Differs in Different SpeciesPattern Layout Differs in Different Species

I s t h e r e a n e x p l a n a t i o n f r o m c o m m o n p r i n c i p l e s ?
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ODOD--Dynamics from Coarse GrainingDynamics from Coarse Graining
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RetinotopyRetinotopy

Stereotyped activity patterns in 
visual cortex:
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Simplifying Assumptions, Closure of OSimplifying Assumptions, Closure of O--DynamicsDynamics
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Stability AnalysisStability Analysis
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What Determines the Instability ThresholdWhat Determines the Instability Threshold

assume:         ,           random fields, 
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Wavelength from Timing Wavelength from Timing –– A General PrincipleA General Principle

Test: interspecies differences in pattern layout

Max-Planck-Institut für Strömungsforschung

Generalization: Dynamics of Interacting MapsGeneralization: Dynamics of Interacting Maps

ocular dominance dynamics
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New:

•orientation of stimuli

•coupling by
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Two InstabilitiesTwo Instabilities

Patterns emerge in order of wavelength
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Sequential Bifurcation ScenarioSequential Bifurcation Scenario
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Sequential Bifurcation ScenarioSequential Bifurcation Scenario: Simulation: Simulation
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Interaction Frustrates Dynamical ReorganizationInteraction Frustrates Dynamical Reorganization

OD 
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with OP without
OP



Pattern Formation in the Developing Visual CortexPattern Formation in the Developing Visual Cortex

Dr. Theo Geisel, Max Planck Institut fur Stromungsforschung (KITDr. Theo Geisel, Max Planck Institut fur Stromungsforschung (KITP Pattern Formation 10/23/03)P Pattern Formation 10/23/03) 1313

Max-Planck-Institut für Strömungsforschung

OPOP--OD Interaction in Cat Visual CortexOD Interaction in Cat Visual Cortex

Löwel et al., 1998

Iso-OP domains

OD-borders

intersection angle
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Different experience - same maps

Gödecke & Bonhoeffer, Nature (1996)

eye opening PND 34 PND 47

age

• Disagrees with previous single cell experiments: 
Blakemore & VanSluyters (1974), Movshon (1976)

• Suggests innate pre-specification ?
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Explained by confinement Explained by confinement 

Wolf et al., Nature (1996)
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ConclusionConclusion

•discrete, instability-like events in visual 
development
•instabilities controlled by intrinsic size     and
experienced stimuli
•observed wavelengths and patterns explained 
by sequential bifurcation and pattern interaction
•patterns must emerge in order of wavelength

σ
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