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Introduction Effect of number of elements & features

In last years a few computational models, which at-
tempt to replicate and explain several specific phe-
nomena observed Iin working memory were
proposed. Many of the models are aimed in the
most basic level of working of the memory which
usually connects physical and algorithmic/repre-
sentational levels. Some of the models focus on
characteristics of neural cycles (prefrontal cortex).

WM is limited as regards the number of elements stored. Re-
cent studies (Oberauer & Eichenberger 2013) reveal that WM is
also limited as regards the number of features of objects main-

tained.
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WM stem from features of theta and gamma cycles
in prefrontal cortex. Our model simulates
maintaining elements in WM by computational
modelling of neural oscillations.

The Model Inhibition - Capacity Relation

The main part of the model is a buffer which can contain a set
of processed elements. Every element has three features:
(a) reference, (b) output, and (c) level of activation. A reference
IS a pointer to some content of long term memory. An output of
the element represents its level of its availability to other pro-
cesses. Finally the level of activation is used for activating or
iInhibiting other elements in PM.

The output y of the element / in time t has been defined ac-
cording to the following formula:
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Parameter & controls the level of nonlinearity of the relation be-
tween y and x. Moderate 0 values give a graded threshold

A parameter which mainly determines WM capacity
s B. The B parameter determines strength of inhi-
bition between all active elements. The stronger the
inhibition is the less elements active in WM Is requ-
ired to block adding new elements. The neural
substrate of the B parameter can be localised In
posterior parietal cortex (Todd & Marois 2004).
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The level of activation x (element i) is computed as follows e B S U
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Parameter A controls how much an~element / will be auto
activated by the recurrent connections feeding its output back
into it, what primarily regulates the frequency of oscillations.

Index k denotes elements which output just before element i
does. Parameter a determines how much the output of
elements, which oscillate close to element 1, will increase its
activation. Parameter Kk defines also the temporal resolution of
bindings.

In addition to inhibition elements can activate other
ones. Elements which co-oscillate (form a whole
object) pass activation to each other. Strength of
the activation is determined by the a parameter.
The mechanism reflects top-down boosting applied
by prefrontal cortex (Edin et al. 2009).

< Set size
Index j denotes elements which are not k nor / elements. 208- o 4
Parameter [3 controls the strength of inhibition exerted by B 0.7 - o 5
elements j, namely how much they will decrease the activation g

of element /. This strength depends on a difference in the
activity of elements / and j activity. The last term of equation
consists of noise (¢).
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