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 Introduction
•Human fMRI studies have used pattern-based methods to map 
neural activity patterns to the contents of memories1,2

•These studies have largely focused on simple, objective properties 
of stimuli

•However, memory recall is complex and subjective3,4

• Importantly, the way in which memory content is quantified may 
dictate the brain regions involved

•Goal of current study: Compare neural representations of 
complex memory content using two different measures of content:
▪A convolutional neural network (VGG16) applied directly to 
naturalistic scene images
▪Natural language processing algorithm applied to verbal recall of 
naturalistic scene images
▪Do these measures differentially explain representational 
structure in the brain?
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 Quantifying Image Features
VGG16 (Convolutional Neural Network for Image Classification)

Recall (MPNet - Natural Language Processing algorithm)
“A pool with Greek accents 

and tall ceilings. Was an 
outdoor style lamp light to the 
right and a big window in the 

back.”

512-feature   
image map

“A lake with a dull skyline and 
dead trees on the far side. The 
dead trees are reflected in the 
water, and the living trees don't 

look like they receive much rain.” 

768-feature   
text embedding

“A busy part of a city. There is a 
yellow taxi somewhat towards the 

middle. There is a black SUV looking 
car to the right and front. To the left, 
there are people crossing the street.”
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R2=0.007, p=0.423
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 Summary
•Convolutional neural networks (VGG16) and natural language processing of verbal recall represent 
complementary but dissociable approaches for mapping memory content to fMRI

•Representational structure in parietal cortex (ventral IPS) was better predicted by subsequent verbal 
recall than by VGG16
▪Opposite true for early visual cortex (EVC)

•Supports the idea that representations in parietal cortex are particularly relevant to subjective qualities 
of memory5
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