





Contrast Discrimination

Contrast Masking 1
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Spatial Frequency Discrimination

Contrast Masking 2
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Contrast

Central task:
samer different?

Peripheral task:
threshold measurement
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Linear filters Divisive inhibition Decision
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Top-down Attention

[task- and filter-independent]

Top-down Attention

[task- and filter-independent]
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Top-down Attention
[stimulus-dependent; only affects filter responding
most to whole (target+mask) stimulus]
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Top-down Attention
[stimulus-dependent; only affects filter
best tuned to target stimulus]
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Top-down Attention
[stimulus-dependent; only affects filter
most informative about target stimulus]
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Top-down Attention

[affects all filters, but differently for each task]
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Model

Parameters
g d: Interaction strength
S8y Filter tuning
S Sg: Filter pooling
B, e Dark noise
b: Light noise
S: Semisaturation

Parameters| —  ——
g 378 185
d 342 180
sq() | 969 1319 ns
s,(oct) | 044 036 ns
Sq() |23.01 2390 ns.
Swloct) | 081 018 ns
8/, 030 110 ns.
S/A 1012 805 ns.
b 017 001
€/Rpy | 003 011 ns
Parameters| — ——
] 394 1.40
d 355 1.00
$q() 8.92
s, (oct) 0.41
Sq () 20.80
Sw (oct) 0.31

/A 096
S/A 539
b 058
€/ R 0.02

pararoters i oL
] 222 156
d T4
54(°) 662 %7
s, (oct) 019 o
Sq () 15.54 228
Sw(oct) 1.09

/A 0.21
S/A 12.16
b 0.65
€/ Ry 0.01

Parameters| FLHY (ReLy
] 1.40 1.99
d Ty
sq(7) 1194 g
s, (oct) 032 %

q () 1471 %%
Su (oct) 7.03 i
B/A 0.24
S/A 3.00
b 1.5e-9
€/ Rax 8635.52

Parameters| LY. Poory
[ 145 105
d Toa~
$q() 9.70 %,
sw(oct) 031 %%

q (° 39.15 049%
Sw(oct) 0.42 %
B/A 0.66 9,
S/A 0.00 &
b 3.4e-4
©/Riax 0.01

Fully Poorly
Parameters| ——

g 1.91/308/243 150
d B
54() 10.63 %
Sy(0ct) 036 %

q () 37.63
Sw(oct) 0.44
874 045
S/A 13.18
b 0.82
/R 014

Discussion

- very good fit overall

- all parameters biologically
plausible

- attention significantly
modulates interactions
and noise

HHHHH

- very good fit overall

- all parameters biologically
plausible

- modulation of orientation
thresholds slightly under-
estimated

- contrast masking with
variable mask orientation
not perfectly predicted

HHHH

- no modulation of contrast
detection threshold

- no modulation of orient-
ation thresholds

- no modulation of period
thresholds

- poor prediction of masking

- filter tuning too narrow

- gain modulation too large

- no modulation of orient-
ation thresholds

- no modulation of period
thresholds

- contrast discrimination
and masking well fit

- only fit predicting broad
pooling in spatial period

- noise parameters unrealistic

- no contrast discrimination
“dipper"

- power-law rather than
sigmoidal contrast resp-
onse (S=0)

- modulation of orientation
thresholds slightly under-
estimated

- noise parameter unrealistic

HHH

- very good fit overall

- gain modulation unreal-
istically high, especially
for orientation discrimi-
nation (filter gain when
attending to orientation
is > 20x poorly attended)
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