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* Reaction-time task: Monkey saccades to indicate
motion direction as soon as it is certain.

* Other version of task had fixed viewing duration.
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Psychophysics: Percent
correcf and reaction time
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Motion strength (% coherence) Roitman & Schadlen 02

* Weibull function fits with a=7-11 and g= 14-1.7
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LIP neuron responses (KT)
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Time course of activity
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Abstract model

Stage 1: MT Stage 2: LIP Stage 3: Choice
Motion Sensory evidence Accumulated sensory evidence Categorization of evidence:
right or left
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* Doesnt specity how neurons achieve the key
computations: difference, integration, and
threshold.
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Circuit model

ean stimulus
5388

2 "R =649

< )
: Ug

IIIIII

0 20 40 60 80100

coherence ¢’ (%)

2z
| -
—
=]
Probability dens
© 0 0o © o
82882
>
]
oo

s K 10 30 Mg M, 50 70
"1 ' Stimulus intensity
4 /7 £ 80 -
| . E
| \ E E‘ﬂ B
| L A h_; | Interneurons |3 . ' IINIHF
| S I L *]
- wf fa0.
ER Jj A N E; 20
N, ),a’rll H._.h ) _-_____f...-" %] n I . : | I > : : . :
\\\ *’ e , 0 1000 2000 3000 4000
. oo Wang’'01 Time (ms)

* There are two pyrawmidal cell populations
(groups A and B) with strong recurrent
excitatory connections that compete through
feedback inhibition from interneuvrons
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Coin-tossing with neurons
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* At zero-coherence, either group could win,

depending on random fluctuations in input
strength as well as added noise.
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Matches RT and Z correct
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* RT is longer and more variable when coherence is
low. Neurometric threshold is 84 or 104%
coherence for RT and 1s delay, respectively.
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Mean-field reduction
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* Results in two-variable model amenable to analysis
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20 wodel fits the data
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20 model S phase—plane
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Role of increasing coherence
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* At sufflclem‘ly high coherence, the trajectory
always goes to the favored attractor.

* At even higher coherences, the unfavored
attractor disappears.




Memory of choice T
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* Monostable: 1 stable point

* Bistable: 2 stable points

* Competition: No hysteresis
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Next week

* Balanced networks




