Title: The Dynamics of Neural Networks
Date: Feb 21, 2007 02:00 PM
URL.: http://pirsa.org/07020002

Abstract: Neural circuits exhibit complex patterns of spontaneous activity. | will discuss how neural network models can reproduce this activity and
how it interacts with responses evoked by sensory stimuli. This work involves analytic, mean-field and computer analyses of large systems of
nonlinear differential equations with random parameters.
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Girko. 1985.

O

__ =
ot
<F}

[

imi{)

8.V Sl el 5
00 Voo G e P2
bl F

3

o~
.
@)
=
g
A
&)
>
@
&)
=
0
e o
£

Pirsa: 07020002












>
@)
3=
cd
5=
o
Pad
)
O
S
0
v
=

Page 49/118

Girko. 1985.

O

|| b
T
<F}

o

Im{a)

Pirsa: 07020002




Pirsa: 07020002

2T+ frequency Hz
¥ &
e }

=y
[ ]

Remove lower |/2
Flip

Add |

*| /time constant

decay rate {1/s)

Page 50/118

100




distribution of synaptic strengths

1—s

inhibitory excitatory

Pirsa: 07020002 0 Page 51/118




distribution of synaptic strengths

Im{A)

§

|

excitatory

inhibitory

Page 52/118

Pirsa: 07020002















Pirsa: 07020002

Page 57/118



Im(A)










fixed point

oscillation

0
=]
a3e.d Xew [ aaed

21 Xelw | sl

o o
P
@ a2 B o
& .nn___uu_u B
LB (= F - B i
Qe Pood@as g ooy

L12

€61/118

o

g

0 g, © b __u.un_n_a

chaos

(i) o
[ =1} o= s
a a%mn. o Boao & 4 gf o
8wk @ abe in n@u %o
i - -] m_ﬂn__ n._uﬂ.w_ = 2 o :
@

oo (=} =] fa o e
55 50 uauar_cu_uomwm n_..._nn_%_..__nn.n_n_ &,

o
o o =i i b
o o Foa
n__mnmm_ﬁ.nﬁ_n— ﬂ.n_.ﬂﬁ__w_m.ﬂ%ﬂﬂ.ﬁﬂ.ﬂ n...nfﬂuﬁ_m
() n_n.gn. SO Taa @ 8
- o oo oo (= O P
oo B 0®6. @ o L
o e @ & o ® o nd?
o [ £ LT B |
6 Do Bt & D 0l n.-.n.m.._
o B onPe o o8 509 0e g Oa
mﬂ SG%%U .u...-_ _um___“w_ﬂ__n_ B
85 g, el p a5 98
oo nl_.__ L - LT - T 5
o gpo o ao%u_m_u =]
_uueﬁ_&u g™ Yga _Dun._n_n.u
RS
ﬂﬂ_@ﬂﬂ_nm_u_ﬂﬂ_ G.D
=] [} [x} o
o L
e i
By e
_ i
= o p—
]

I8N XEL / 9)el

Pirsa: 0702000





















with excitatory or

inhibitory synapses
+ - +
- -

irsa: 07020002

inhibitory

excitatory

with excitatory or
inhibitory neurons

il -

+ F F

Page 68/118




with excitatory or

inhibitory synapses inhibitory

= — = /\

— - o ||I

+ -+ /

excitatory

Pirsa: 07020002

with excitatory or
inhibitory neurons

i i -

+ F F

Page 69/118




Pi

IIIII

: 07020002

Calculation of Eigenvalue Density
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Sommers, Crisanti, Sompolinsky & Stein, 1988.
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maximum input power in chaotic region
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