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Feedback
mechanisms

e Deep feedforward
nets (CNNs) have

X o\ pecome orders of
i\_\ magnitude deeper
V4 /

than our visual
system

IT

e Limited
generalization
beyond the
training data

Kreiman & Serre Year in Cognitive Neurosci, 2020



source: https.//twittercom/tserre/status/1400579406083596296


https://docs.google.com/file/d/1MVYU_L8rUqdBLQLprrb3jFaxdUaatRVF/preview

Feedback
mechanisms

Feedback plays
key role in visual
perception
beyond
feedforward
sweep

Visual processing
builds “depth”
dynamically
through
recurrent
connections

Kreiman & Serre Year in Cognitive Neurosci, 2020



Recurrent neural

C(Z)k — (WI g H(Q))wyk

X
5 B 1 Top-down
2 = (WFxHW),,
. : \Y/
Y, + HHY, = [6Xon — @HY, +10) 0] N
THg)k = U2H§;Z)k: — _VC;Z),C] L Horizontal me——q

Feedforwarcﬁ

Mely Linsley & Serre Psych Review 2018



Recurrent neural 1
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Vision beyond

PathFinder

Linsley et al NeurIPS 2018
PathTracker

Kim et al ICLR 2020 Ullman 1996

Linsley et al NeurIPS 2021




PathFinder
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PathFinder

hGRU

This is a low-res PathFinder (32x32)

N

Model ListOps Text Retrieval Image  Pathfinder [Path-X Avg
Transformer 36.37 64.27 57.46 42 .44 71.40 FAIL 54.39
Local Attention 15.82 52.98 53.39 41.46 66.63 FAIL 46.06
Sparse Trans. 17.07 63.58 59.59 44.24 71.71 FAIL 51.24
Longformer 35.63 62.85 56.89 42.22 69.71 FAIL 53.46
Linformer 35.70 53.94 52.27 38.56 76.34 FAIL 51.36
Reformer 37.27 56.10 53.40 38.07 68.50 FAIL 50.67
Sinkhorn Trans. 33.67 61.20 53.83 41.23 67.45 FAIL 51.39
Synthesizer 36.99 61.68 54.67 41.61 69.45 FAIL 52.88
BigBird 36.05 64.02 59.29 40.83 74.87 FAIL 55.01
Linear Trans. 16.13 65.90 53.09 42.34 75.30 FAIL 50.55
Performer 18.01 65.40 53.82 42.77 77.05 FAIL 51.41
Task Avg (Std) 29(9.7) 61@4.6) 55(2.6) 41(1.8) 72 (3.7) FAIL | 52 (2.4)

This is the real PathFinder (128x128)

/

Tai et al arXiv 2020



PathFinder
hGRU

Google Colab

https://tinyurl.com/tinyhgru



https://colab.research.google.com/drive/1nahqqz1xjVTgrhtPv6myE1xvi4eRvMge

Stabilizing RNNs to help

Pathfinder 14
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MS COCO
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MS COCO

Linsley et al ICLR 2020; Linsley” Ashok™ Govindarajan™ Liu & Serre NeurlPS 2020



MS COCO
hGRU

DeteCt ron 2

Google colab

https://tinyurl.com/cocohgru



https://colab.research.google.com/drive/13q2pWR-32q6QfBRcz3fyihxGomZ3P4Ys?usp=sharing

Vision beyond

PathFinder

Linsley et al NeurIPS 2018

Kim et al ICLR 2020

PathTracker

Linsley et al NeurIPS 2021

Ullman 1996
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Vision beyond

Kim et al ICLR 2020

PathFinder

Linsley et al NeurIPS 2018

PathTracker

Linsley et al NeurIPS 2021

Ullman 1996




PathTracker

1 distractor and 32 frames
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14 distractors and 32 frames

Linsley™ Malik™ Kim Govindarajan Mingolla Serre NeurlPS 2021



PathTracker
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PathTracker

(b) Train: 14 distractors and 64 frames
Test: 1 distractors and 64 frames Test: 14 distractors and 64 frames Test: 25 distractors and 64 frames
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Currently #3 (#2)
TrackingNet leaderboard

Circuit-TransT TransT Circuit-TransT TransT
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=

Hosted Challenges .
Please select from following phases

4 Phase: TrackingNet ECCV'18, Split: Test v

Create Challenge

000
Participant Teams Rank < Participant Team < Success = Precision % Normalized Precision % Last Submissionat <
P 1 circuit 81.94 80.94 87.48 9 days ago
e



http://eval.tracking-net.org/web/challenges/challenge-page/39/leaderboard/42

PathTracker



https://docs.google.com/file/d/1Blb9bD-96KBDIRkRNYpn94tHEV02qrB0/preview
https://docs.google.com/file/d/1JecACjFudkV_3ERH3ISgdhQ79kzmc6k6/preview
https://docs.google.com/file/d/1d6HDsR5G94GeHPucFck4bLJ8K1QSNtGy/preview

PathTracker
INT

PathTracker Website:
https://pathtracker.github.io/

PathTracker Code:
https://github.com/pathtracker-code/


https://pathtracker.github.io/
https://github.com/pathtracker-code/

Serre Lab Models
(in a PyTorch plug-and-play format)

Github repo



https://github.com/serre-lab/serrelabmodels

Additional
resources

e Serre lab website (including links to all
publications)

e Thomas Serre thomas serre@brown.edu
e Sabine Muzellec sabine muzellec@brown.edu



https://serre-lab.clps.brown.edu/
mailto:thomas_serre@brown.edu
mailto:sabine_muzellec@brown.edu

Xplique
£ A Neural Networks Explainability Toolbox
O https://github.com/deel-ai/xplique

Goldfish

Loggerhead turtle

Black widow Toucan
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