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Abstract

2. The combined causal model qualitatively 
matches a range of experimental data

Conclusion

1. Building a "causal" model

3. Model predicts per-site behavior

The primate visual ventral stream is thought to underlie our 
ability to recognize objects in the visual world. A series of 
cortical regions V1, V2, V4, IT transform light hitting our retina 
into representations that downstream areas read out of.

Particular artificial neural network models 
predict image-elicited neural activity and 
behavioral outcomes to a first extent
(see     Brain-Score.org)

How causal perturbations to neural activity
lead to changes in downstream behavior
however remains unclear.

Test causal perturbation experiments on computational 
models of the primate visual ventral stream and evaluate 
how closely the model-predicted behaviors match those
observed experimentally.

Such predictive models could take us closer to future 
brain-machine-interfaces.
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Change neural activity
following a perturbation

Enriching leading ANN ventral stream models with spatial layout (1) 
and a perturbation module (2) lets us predict the behavioral effects 
of neural perturbations in an image-driven task.

We tested model ability to predict
precise behavioral changes within 
Rajalingham2019 injection sites

* We found a causal model that qualitatively predicts a range of 
   experimental behavioral observations following neural perturbations
* Quantitative differences exist however - unclear if due to model / data
* We also lack experimental results to lock down magnitude effects of 
   optogenetics and microstimulation on neural activity
* Going forward, we plan model-guided stimulation experiments with 
   predicted stimulation patterns for neural and behavioral desiderata
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based on experimental studies
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Suppression: None Less

Arikan et al. 2002 N(μ=1, σ=1.17)
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Neural perturbation results Model predictions
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A model with random 
topography does not 
reproduce these data face detector sites

other IT sites
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To a first extent, the model 
is able to predict unseen 
behavioral changes
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