Neural coding depends on spatial and temporal frequency
In direction selectivecellsin V1and MT/V5

Wyeth Bair *
James R. Cavanaugh
J. Anthony M ovshon

HHMI & Center for Neural Science
New York University, New York, NY 10003

*Current address: University Laboratory of Physiology
Parks Road, Oxford, OX1 3PT, United Kingdom

SFN 2003 tit.pp



One simple model for direction selectivity

X —»

rightward motion energy

Adelson and Bergen (1985)

SFN 2003 me.1.pp



One simple model for direction selectivity

X —»

D

rightward motion energy

Adelson and Bergen (1985)

SFN 2003 me.2.pp



Preferred (P)

SFN 2003 stim.O.pp



Preferred (P)

Antipreferred (A)

SFN 2003 stim.1.pp



Preferred (P)

‘ I l ' \ binary, random sequence

CNHA-AnA A AR
ol o gt g oo ooy

10-ms

Antipreferred (A)

SFN 2003 stim.2.pp



spikes
il

preferred
T T T [
ERRIREINIEREi U Lot 0 gy L L L
antipref. stimulus
SFN 2003 sta0.pp



spikes
|- L[] L0 | L]
preferred

ol o o O o N A ]
24000 Uy ULl U Lo e u U LI

antipref. stimulus

A:L . .

B Spike-triggered Average (STA)

=

S

o

=

>

3 0]

T

>
-300 -250 -200 -150 -100 -50 0

Timerelative to spike (ms) 4

SFN 2003 stal.pp



Motion detection motion energy

—> pref > Ol

Visual

stimulus :
s(x,y,t) —» antl — g|n(t)

SFN 2003 gmel.pp



M otion detection

Visual
stimulus

s(X.yt)

motion energy

—>| pref

> gex(t)

—»| anti

— > gin(t)

Spiking: integrate-and-fire

dVv

CE = Jex(Vex- V) +0in (Vin- V) + djeak (Vrest - V)

SFN 2003

gme2.pp



1, _s0 STAs from model
%
T3
E D: O T T T
S
=
>
is)
o
o)
> O* N e
‘ e

160  -120 -80 40 0
Timerelative to spike (ms)

SFN 2003 stame.O.pp



1 80 STAsfrom mode
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Velocity (normalized)
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Velocity (normalized)

V1 complex DS cdll

50
0.6 D
sl BT
s
x o |
0.2 0.1 1 10
TF (H2)
-0.2

-300 -250 -200 -150 -100 -50 0
Time relative to spike (ms)

..t03/staltf1.1.pp



Velocity (normalized)
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Velocity (normalized)
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Velocity (normalized)
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