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Introduction

Study Test

High training – more learning + test feedback
Low training – less learning, no feedback

(1) Pre-Scan

(2) fMRI Task

Scenes

Respond to new scenes Select correct object

• Event similarity can trigger ‘repulsion’ of hippocampal activity patterns[1-5]. 
• Thought to protect similar memories from interference[1,6,7].

• Repulsion is also experience dependent[1,2,6].
• But may not linearly increase with experience [6]. 

• It is not well understood how similarity and experience jointly influence 
hippocampal repulsion. 

24 stimuli x 2 categories x 8 runs

3x

24 
beaches

24 
gazebos

Behavioral Memory Performance
(2) fMRI Task (3) Post-Scan(1) Pre-Scan

fMRI Pattern Similarity
within-category similarity

across-category similarity

Similarity Score =
within-category similarity - across-category similarity

• During the pre-scan and post-scan tests, scene-object memory was markedly higher for high vs 
low training category.

• During the fMRI task, scene discrimination was markedly higher for high vs low training category.

Similarity x Training

• Stimulus similarity and experience (training) have very different effects on 
representational structure within hippocampus vs. visual cortical areas.

• Representational similarity decreased with training for EVC/PPA 
but increasedwith training for CA3/DG.

• With low training, CA3/DG representations were more distinct as stimulus 
similarity increased (repulsion).  This pattern flipped with high training.

• Findings suggest that CA3/DG selectively—and dramatically—
differentiates stimuli when visual cortical areas fail to do so.
• CA3/DG repulsion is a reaction to input similarity.

This research was supported by Grant NIH-NINDS 2R01NS089729 to B.A.K.

Study Design (N = 52)

VGG x Interference Errors

Conclusions
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• Image pairs were 
run through VGG, 
utilizing last max 
pooling layer, and 
sorted into 5 
similarity bins.

• VGG similarity 
correlated with 
interference errors, 
with increased 
errors in the low 
training condition.
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Interaction: p <.001

*

Training: p =.48
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Training: p <.001

similarity: p <.001

Training: p <.001

Interaction: p =.010

Interaction: p =.71

Interaction: p <.001 Training: p <.001
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Current study: Measure hippocampal repulsion as a function of 
stimulus similarity and experience
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