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1. Background

* Both low-level visual properties (e.g. shape,
color, texture) and high-level information (e.g.
object recognition) influence choices.

* Low- and high-level features in natural stimuli
are highly correlated.

e A convolutional neural network (VGG16) was
used to dissociate low- and high-level visual
information?.
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Study Objective: Decorrelate low- and high-visual properties to
understand how the prefrontal cortex represents complex
visual stimuli during decision-making

2. Methods
VGG16 model architecture
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20 subjects

12 runs per subject
25 trials per run

choice

1s

8. References

1. M Piriyajitakonkij, S Itthipuripat, | Ballard, | Pappas - arXiv preprint arXiv:2409.02241, 2024

3. Behavioral Result
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* Behaviorally, participants were sensitive to both high- and
low-level similarity of visual information

4. Hierarchical organization of middle frontal gyrus
in encoding visual information

® High-level similarity between root and stim1
® Low-level similarity between root and stim1

At Imagel

Estimated Brain Activity ()
N A OO O M

)

aMFG pMFG
* An anterior-posterior gradient within the MFG:
* Anterior MFG linked to higher-level similarity

e Posterior MFG linked to lower-level similarity

6. Differential representation of high- and low-similarity
of visual information in the midline PFC

At Image?2 and choice ® High-level similarity for chosen - unchosen
e Low-level similarity for chosen - unchosen
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— more substantial high-level similarity
* Dorsal regions of PFC — more substantial low-level similarity

5. Linking neuroimaging findings to VGG model
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/. Summary

* Behaviorally, we found participants were sensitive to
both low- and high-level similarity of visual stimuli.

* We found aMFG was linked to high-level and pMFG was
linked to low-level visual information.

* We also found that high-level visual information has a
stronger representation in ventral PFC regions, whereas

dorsal regions exhibit stronger coding for low-level visual
information.
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