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Summation experiments
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RF summation

0.1 ¢

Thresholds (Weber Fraction)
o
1+

0.001

O gu

O hrw

¢ 1k
— AVERAGE

0.1

Loffler, G., Wi
shape discrim



Hight Threshold Theory predlct|0|

Thresholds

Weibull threshold o

16.00

8.00 1

4.00 ¢

2.00

1.00 |

0.50 1

0.25

additive
summation

probability
summation

“1/B

-1

1 2

4

8 16

Number of stimuli n

0.1

Thresholds (Weber Fraction)

0.001

0.01 ¢

0.1

Sty .
Prob.X _
-

O gu
O hrw
ok
—— AVERAGE

e Summation slopes are typically steeper than that predicted by proba
rejected

e Under HTT the component mechanisms will be activated if their inpt
e There is almost no “penalty” under HTT for monitoring additional nc

internal noise carried by those mechanisms will have a vanishingly sr



Summation under Signal Detectic
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Types of summation

Probability summation
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Summation scenarios
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Kingdom, F.A.A., Baldwin, A. S., & Schmidtmann, G. (2015).
Modeling probability and additive summation for detection
across multiple mechanisms under the assumptions of
signal detection theory. Journal of vision, 15(5), 1-1.
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Spatial uncertainty
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Baldwin, A. S., Schmidtmann, G., Kingdom, F. A, & Hess, R. F. (2016). Rejecting probability
summation for radial frequency patterns, not so Quick!. Vision Research, 122, 124-134.

Green, R. J., Dickinson, J. E., & Badcock, D. R. (2017). Global processing of random-phase radial
frequency patterns but not modulated lines. Journal of vision, 17(9):18, 1-11.

EXXE Green, R. J., Dickinson, J. E., & Badcock, D. R. (2018). Integration of shape information occurs
(4 & 4] around closed contours but not across them. Journal of vision, 18(5),6, 1-13.
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Results - Thresholds
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Results — Model simulations
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Results - Models
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Results - Models

* The model with the smallest AIC values is the probability 20
summation model

* The differences in AIC values between the PS and AS models O
are relatively small 10 }

* According to Burnham and Anderson (2004), the preferred
model can be determined by calculating the difference

between the AIC scores of the i-th model (A/C;) and the i\i Of -~ - =~
model with the lowest AIC score (AIC,,;,) obtained from the < D O
set of models examined
Ai: AICl —AIle'n -10
* Models with Ai > 7 can be rejected (Burnham & Anderson,
2004)
-20
e Burnham, K. P., & Anderson,
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Discussion

* We can not reject PS as a model

* |n agreement with Baldwin et al. (2016)

 Summation is similar whether it occurs within a
single shape or across shapes

* |n agreement with Baldwin et al. (2016)

* Independent of eccentricity

* Largely independent of uncertainty (cf. Green et al.,
2017, 2018)

* This implies that the visual system does not treat
single closed shapes any different from various
shapes distributed across the visual field.
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