
15º Probe 45º Probe

Re
sp

on
se

 D
en

si
ty

Visual working memory (VWM) allows one 
to use prior perceptual experiences to 
accomplish current tasks.
However, VWMs can be systematically 
biased during perceptual comparisons 
when new inputs are perceived as similar:

But what about memory distortions that are 
not easily explained by bias?

Perceived sameness triggers swapping?

Qualitatively different judgments during 
perceptual comparisons predict 

qualitatively different types of memory 
updating

Judgments During Perceptual Comparisons Predict Distinct Forms of Memory Updating
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Do differences in perceived overlap result in different sized memory errors?
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Participants frequently perceived 
15° probes to be the ‘same’

Differences in error magnitude between ‘same’ & ‘similar’ 
judgments are consistent with distinct updating mechanisms

Computational Modelling of Memory Errors

Joint 
Density 
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Memory errors arise from 
representational integration 
between memory and probe
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Are differences in memory errors due to different updating mechanisms?

p(XM|SM,κM) p(XP|SP, κP) p(XM|SM,κM)p(XP|SP, κP) 

Free parameters: κP

Li et al. (2019)

Zhang & Luck (2008)

Mixture 
Density 
Model

Memory errors arise from 
probabilistic swapping 

between memory and probe

Memory Item Probe Item Mixture Density
p(XM|SM,κM) p(XP|SP, κP) ⍺p(XM|SM) + (1-⍺)p(XP|SP)

Free parameters: ⍺, κP

Signed Response Error (radian) 

Joint Density
κP = κM

LH:            -0.012 
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Perceived sameness triggers 
memory-probe swapping

Perceived similarity triggers 
memory-probe integration
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