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Generalizing beyond training data: Primate vision

2 Sinha Nat Neurosci 2002
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Feedforward and feedback mechanisms in cortex
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V1 V2 V4 IT

Visual cortex builds “depth” dynamically 
through recurrent connections

Top-downTop-downVanRullen / Predictive coding theory

Serre / Context and local interactions
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Neuroscience-inspired RNNs
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Visual cortex builds “depth” dynamically 
through recurrent connections

Top-down

Mely Linsley Serre Psych Review 2018
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Neuroscience-inspired RNNs
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NeurIPS 2018; ICLR 2019; ICLR 2020; 
NeurIPS 2020; NeurIPS 2021
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The PathFinder task

8

6 9 14

Pos

Neg

Linsley* Ashok* Govindarajan* Liu  & Serre NeurIPS 2020
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The PathFinder task

9 Linsley* Ashok* Govindarajan* Liu  & Serre NeurIPS 2020
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The PathFinder task
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Tai et al arXiv 2020

This is the real PathFinder (128x128)

This is a low-res PathFinder (32x32)

Tai et al ICLR 2021 (DeepMind)
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Contrastive Recurrent backpropagation

11 Linsley* Ashok* Govindarajan* Liu  & Serre NeurIPS 2020
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Neuro-inspired RNNs

13 Linsley* Ashok* Govindarajan* Liu  & Serre NeurIPS 2020
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Video tracking

15 Linsley* Malik* Kim Govindarajan Mingolla Serre NeurIPS 2021

• #1 on TrackingNet
• Generalizes out-of-the-box to videos from BSDS
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Predictive coding and top-down (feedback) connections

Choksi Mozafari Biggs O’May Ador Alamia & VanRullen NeurIPS 2021

VanRullen chaire
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ImageNet accuracy:

R. VanRullen – Deep predictive coding

input t=10
18

Predictive coding and top-down (feedback) connections

Choksi Mozafari Biggs O’May Ador Alamia & VanRullen NeurIPS 2021
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Predictive coding iterations decrease the 
efficacy of attacks:

R. VanRullen – Deep predictive coding19

Predictive coding and top-down (feedback) connections

Choksi Mozafari Biggs O’May Ador Alamia & VanRullen NeurIPS 2021
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Predify software (for PyTorch):
https://github.com/miladmozafari/predify

Predified: VGG16, EfficientNetB0, ResNet18…

R. VanRullen – Deep predictive coding21

Predictive coding and top-down (feedback) connections


