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Neuronal dynamics with competition

stimulus

output output

Tu1(t) = —ui(t) +h —o(ua(t)) + 51
Tus(t) = —ua(l) +h — o(ui(t)) + 5




Neuronal dynamics with competition

mthe rate of change of activation at one site depends
on the level of activation at the other site

mmutual inhibition

Tu(t) = —ui(t) +h —olug(t)) + 51
Tup(t) = —ug(t) + h —o(ui(t)) + 52




Neuronal dynamics with competition
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Neuronal dynamics with competition

®why would u_2 be positive A duj/de
before u_| is? E.g., it grew h
° +S
faster than u_| because its | |
inputs are stronger/inputs T >
inhibition |
match better h+s|-c|2\‘rom 0"
_ . A dU2/dt
®=> jnput advantage \

translates into time
advantage which translates
into competitive advantage ! "2




Neuronal dynamics with competition

vector-field in the
absence of input
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Neuronal dynamics with competition

vector-field (without

interaction) when both
neurons receive input
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Neuronal dynamics with competition

®only activated neurons participate in interaction!




Neuronal dynamics with competition

mvyector-field of mutual inhibition

site | inhibits site 2 site 2 inhibits site | interaction combined
o~ vy 4y N[ = N s
- — e

(v ubehabe inhaheie | v
B I T MRS el T T Tl
B I Y | el halhalh i R T

0 T O O———7777
| |
| |
0 0 0

c

Uy Ui



u?

Neuronal dynamics with competition

vector-field with strong
mutual inhibition:
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input interaction total
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Neuronal dynamics with competition

before input is presented after input is presented
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Neuronal dynamics with competition

=>biased competition

stronger input to site |:
attractor with activated u_ | stronger,
attractor with activated u_2 weaker, may become unstable

input interaction total
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Neuronal dynamics with competition

=>biased competition

before input is presented after input is presented
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m=> simulation



mwhere do activation variables come from?

®mhow do discrete activation variables reflect
continuous behaviors?

m=> DFT lecture



