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Overview

Part 1:

Forward model for high-level visual cortex
Kay & Yeatman, eLife, 2017

Part 2:

General model principles
Kay, Neurolmage, 2017
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* fMRI parameters (3 T, 2.5-mm, 2 s TR)
» 9 subjects

Methods:
Slice time correction

Motion correction
Fieldmap-based undistortion
Denoising using GLMdenoise
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24 stimuli x 3 tasks = 72 conditions (12 trials each)

Categorization task
IS the stimulus a word, a face, or neither?

\ One-back task

Is the stimulus the same

F / as the previous one?

Fixation task
Is the dot red?

Kay & Yeatman, eLife, 2017



Both the stimulus and the task matter

Kay & Yeatman, eLife, 2017
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The model in Kay & Yeatman 2017
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Template model of VTC

Kay & Yeatman, eLife, 2017
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Code implementation

http://github.com/kendrickkay/vtcipsmodel/
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Top-down: stimulus-specific scaling

Kay & Yeatman, eLife, 2017
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IPS as source of top-down signals

Kay & Yeatman, eLife, 2017

IPS hotspot

Vertical occipital

J fasciculus (VOF)

VWFA

See Yeatman et al., PNAS, 2014
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IPS-scaling model

Kay & Yeatman, eLife, 2017
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Drift diffusion model of IPS

Model architecture
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The model in Kay & Yeatman 2017
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The concept of forward models

- Cognitive neuroscience is about linking ™ """
experimental properties to neural activity

» Forward models just make this explicit
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The concept of forward models

Kay, Neurolmage, 2017

» Cognitive neuroscience is about linking
experimental properties to neural activity

» Forward models just make this explicit

* Forward models for visual responses
need both the stimulus and the task

Kendrick Kay, CMRR, University of Minnesota



On the issue of biological detail

Kay, Neurolmage, 2017

 Both functional and mechanistic models are useful

e Two criteria for models:

— Accuracy: Does the model accurately match experimental
measurements for a diverse range of manipulations?

— Understanding: Do we grasp the relationship between model
components and the outcomes the model predicts?

 Should we have included the retina in our model?
— Yes, that is necessary for a mechanistic model...
— But if we can build a functional model that iIs accurate for our data...

— Also, omitting helps us understand model components

Kendrick Kay, CMRR, University of Minnesota
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