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W. Weaver, “Science and Complexity,”
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Hopfield model:
*Proposed by J. J. Hopfield in 1982
* A model of memory associative

Activity of cell assemblies and attractors

Memory retrieval
= minimization of energy function

Energy function:

Extornal Input. 1
W:- Wij:Weight matix E:’*ZWMJ Yoy, +20«y.
aecea (memory [pattern) 245 T
L — — — -
= e R colaterst
e e
nlmumg —
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Ouput anom w
Input for neurons:
fi=e +;W"J i Attractors : - State space
Output of neurons: A state that the dynamical system converge after
1 (h=0) long time.
(i 0 (h<6) *Memory patterns (active state of a cell assembly)

Refractoriness induces
transition between attractors

Chaotic neural network model:

*Composed of the chaotic neuron proposed by KA

*Refractoriness (neuron can not be active just after-active)

« Transitive dynamics between attractors =
Exterral ingut

iy Wij{Weight matix
— (memoryjpatfern)
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= Cutput

Chaotic neuron model:

X (t+1) = f{u 7aik“g(x‘(t—d))—€}

Refractoriness
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VE 0

s T

Classical idea: =absorption to
an attractor

EN

Phase space

Memory (attractor)

-

A View of Memory Dynamics in the Brain

Contemporary idea: =
Itinerant among Milnor attractors

Phase space

Memory (Milnor attractors )

DY eESIE I Sl A N

cf. Chaotic Itinerancy (Kaneko, Tsuda & lkeda)

Comparison with conventional attractor model

eConventional view
eStatic attractor structure
*Static representation

*Proposed model:

*Dynamically reorganizable attractors (bifurcation)
*Dynamically changing representation

Dynamlcal reorganizatlon of attractor structure(blfurcatlon >4
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