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without using a leaky integrator:

Gi(s) = σ

(
∑

j

wij(s)Bj(s)− αSi(s) + ηi

)
(3.6)

Here wij is the weight of the connection between STN unit j and GP unit i, which is

a dynamic weight and therefore depending on the current time step s, and the output

of the GP unit Gi is calculated by equation 3.5 on the facing page. Si is the activity of

the corresponding STR unit, i.e. the input to the basal ganglia model. ηi is described

as the level of noise drawn from a uniform distribution. See section 4.2.1 on page 40 for

a discussion on how this can be interpreted.

The SNc is modeled as an error unit, calculating the mismatch between the direct

and indirect pathway. The GP output is compared to the weighted STR input:

e(s) =
∑

i

(
Gi(s)− vi(s)Si(s)

)
(3.7)

where vi(s) is a dynamic weight representing the connection between STR unit i and

the SNc .

This error signal is used for updating the weight of the connection between STN unit

j and GP unit i. Every STN unit has connections to all GP units, and the connection

strength wij is updated using a Hebbian learning rule (Sutton and Barto, 1981):

∆wij(s) = ρw

(
e(s)Gi(s)− Si(s)

)
Bj(s) (3.8)

where ρw = 0.05 is the learning rate, e(s) the error signal as calculated by equation 3.7,

Gi the GP output as equation 3.6, Si the STR input, and Bj the STN output as by

equation 3.5 on the facing page.

A simpler update rule is used for the connections from the STR to the error unit

SNc :

∆vi(s) = ρve(s)Si(s) (3.9)

where the learning rate is ρv = 0.1 in the experiments described by Berns and Sejnowski

(1998).


