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=
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Figure 1. Internal processes for averaging sizes.
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16 without late noise 16 with late noise
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Figure 2. Predictions by the model without late noise, and the model with late noise.
Thresholds, corresponding to percent choice of test (pc) was 79.4%, were plotted as a

function of set-size on a log-log axis.
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Figure 4. Illustration of experimental procedure.
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Figure 5. Threshold as a function of set-size. Thresholds corresponding to
pc=79.4% decreased with set-size. Error bars represent standard errors of

the mean (SEM).
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Figure 6. Psychophysical data and best fitting models. Error bars represent

standard errors of the mean (SEM).
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A computational model of mean size perception

Jongsoo Baek” Sang Chul Chong®”

YYonsei Institute of Convergence Technology, Yonsei University
2 S
"Department of Psychology, Yonsei University

YGraduate Program in Cognitive Science, Yonsei University

Human visual system represents a statistical summary of a complex visual input to overcome its limited
capacity. An example of summary representation is the average size perception, which has been known to
be accurate and precise. In the current study, we developed and validated a computational model of mean
size perception. In this model, we assumed that the visual system encodes individual sizes with early noise,
then integrates the noisy size information from multiple inputs. Finally, the integrated size information is
added by late noise. The suggested model was validated with a psychophysical experiment, in which the
standard and the test displays included multiple circles with different sizes and observers were asked to
report which display had larger mean size. The psychophysical data was well accounted by the model
with late noise: threshold for mean size discrimination was decreased with set-size, but the decrement of
threshold was decelerated in large set-sizes. The proposed model allows us to understand underlying
mechanism of mean size perception, and the experimental paradigm used in the current study is expected

to be a useful tool for studying ensemble perception of various visual properties.

Key words : mean size perception, computational model, noisy percept, early noise, late noise, central limit theorem,

signal detection theory
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