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Relating MT responses to visual discrimination
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Firing rate (impulses/trial)

MT responses depend on motion coherence
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Behavioral performance from one session

1.0 O
@)
- ] /
QO
D /
S 8._ 2
O /
S _ 9
5 /
Q /
S 6 -
Q _ . e
w181
1 1 ||||||| 1 1 ||||||| 1 1 |||||||
1 10 100

Coherence (%)

Britten, Shadlen, Newsome & Movshon, 1992



(a) stim.: 5 quanta

| count gate (b) A0 quanta

g 80 _ E% ns
z 288
O - — %E (]
e 2 o =illf=
s & 40T il
£ £ ¢
& 3]
3 3]
= 0 ] l ] | l 1 | | | @
0 0.4 0.8
time /s
Barlow, Levick and Yoon, 1971
8__ corr = 12.8%
MWW" e 5 b
)ﬂdﬂ LAM ' ' : | » = T ! f S
.‘_.CD_ S ¥ corr =3.2%
MF W o L‘ L
5 ]
w % uh’! ALL Mw"w‘ 1A -é __ [ L E Q' o ;
= & corr = 0.8%
\ | i
AL L Y T W
] . I
0 100
Spikes/trial

Britten, Shadlen, Newsome & Movshon, 1992



Proportion correct

MT cells are as sensitive as monkeys to visual motion
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MT cell firing does not require the observer to make a decision
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Proportion of trials

MT cell firing is correlated with behavioral choice
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Proportion of trials

MT cell firing is correlated with behavioral choice
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MT cell firing is correlated with behavioral choice
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MT cell firing is correlated with behavioral choice

Response of "antipreferred” neuron
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MT cell firing is correlated with behavioral choice
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Choice-related activity has a “forward” time course
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The most sensitive neurons are most correlated to choice

Choice probability
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Choice probability for depth discrimination in V2

a I
Fixation marker —— ',', [ E—
Stimulus — " L
Choice targets If
Il l’ ’
(IJ ! 2 Time (s)
Trial start Trial end

<
= 0.3‘
IS
&
A —0.31
L L L L I |
0 10 20 30 40 ] 2,000
Time (ms)
C
Added signal:  -50% -25% 0% 25% 50%
£ 05
=
©
Ke)
2 9
G o5 0 05 05 0 05 -05 0 05 -05 0 05 -05 0 05
Disparity (°)
d _ 1
5@ -
%.g -~
=505 T~~a
Q S~
o5 ~~_
5 ~
a < 0 | | | 1\ ————— ) |
-50 —25 0 25 50

Added signal (%)

Figure 1| Methods. a, Sketch of the sequence of events during one trial.
b, Example time series of the stimulus. ¢, Probability mass distributions of
the stimuli for one experiment (probability as a function of disparity), with
signal disparities of —0.3° and 0.15°. Each plot depicts one signal condition
(negative percentages indicate near signal disparities). d, The monkey’s
performance for this experiment (in percentage ‘near’ choices as a function
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Decoding MT neurons for visual motion discrimination
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Decoding MT neurons for visual motion discrimination
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Pooled MT Signal w

Decoding MT neurons for visual motion discrimination
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Where is sensory activity converted into decision and actions?

Lateral intra-parietal area (LIP) Frontal eye field (FEF)

MT/MST




LIP receives projections from MT and projects to areas that are
known to contribute to the generation of saccadic eye movements
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Probability correct

Responses in a reaction-time version of the direction discrimination task
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Bounded accumulation of evidence

MT — sensory evidence
Motion energy “step”
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Accumulated evidence
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and
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Probability correct
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Speed-Accuracy Tradeoff
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Speed-Accuracy Tradeoff
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Speed-Accuracy Tradeoff
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Where is sensory activity converted into decision and actions?

Lateral intra-parietal area (LIP) Frontal eye field (FEF)

MT/MST
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Direction of motion map (MT)
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Certainty task
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accumulation-to-bound model
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Decision variable
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