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Attractor 1/Starting Point 2

Attractor 2

Starting Point 1

Self-excitatory input for a weak self-exciter at time t Self-excitatory input for a strong self-exciter at time t
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Effective activation function
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Activation Function Legend:
Dynamics with 0 external input

Dynamics with inhibitory input

Dynamics with excitatory input

Connection Legend:
Excitatory connection

Inhibitory connection

Column Functions: Propagation Delay

Net external input to column

Input

Output

Zero-Latch

Input

Output

Modules: Columns can be 
organized with lateral 

inhibition into modules 
whose input and output 
layers are equivalent to 
Hopfield networks with 
orthogonal memories
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LEGEND: 
(a) A three-column module with low self-excitation and lateral inhibition – the column of 
symbols (q0,q1,q2) next to it denotes the columns comprised by the module; 
(b) A similar module with strong enough recurrent excitation to latch onto its current value; 
(c) A winner-take-all module with strong enough lateral inhibition at input and output 
layers to converge on dominance by one column; 
(d) A delay module with color-coded delay magnitude (darker = longer); 
(e) A low threshold module. Modules can have any any combination of properties denoted 
by (b)-(e);
(f) Feedforward inhibitory or excitatory connections, or a bundle of such connections.
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