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Simonyan K, Zisserman A. Very deep convolutional networks for large-scale image recognition. ICLR 2015
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PERSPECTIVE FOCUS ON NEURAL COMPUTATION AND THEORY

nature .
neuroscience
’
Using goal-driven deep learning models to understand
sensory cortex
Yamins et al. 2016
ot

How well do deep neural networks trained on object

recognition characterize the mouse visual system?

Cadena et al. 2019
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Methods

Data-efficiency
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-> Reduce number of parameters in readout
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Readout type |1p4rams

Fully connected (naive) |Npeyrons * Nreatures * Width * height
Factorized (SOTA)' |Npeyrons * (nfeatures + width * height)
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1D. A. Klindt et al., Neural system identification for large populations separating "what" and "where, NIPS 2017




Readout type |1,4rqms

Fully connected (naive) [Mpeyrons * Nfeatures * Width x height 10°
Factorized (SOTA)! |Mpeyrons * (Mfeatures + Width * height) 107

. 5

Gaussian |Mpeyrons * (nfeatures +7) 10

Gaussian (retinotopy) |Mpeyrons * (nfeatures + 5) + Nposition_network 10°
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/ Questions

well? (direct)
Yes: 7% improvement to SOTA.

 Does the new readout generally perform
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Questions Experimental Evidence

Does the new readout generally perform
well? (direct)

Factorized readout Gaussian readout
# images per readout
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Questions

Does the new readout generally perform
well? (direct)

 Does it yield more generalizing features?
(transfer)

Yes: pink line does not overtake yellow line
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Questions

Does the new readout generally perform
well? (direct)

* Does ityield more generalizing features?
(transfer)

* How well does the learned representation
generalize to a new animal? (transfer)

Exceed direct training on transfer animal
Another 11% improvement to new SOTA

33% improvement to task-driven

representation (VGG16)
40% data-efficiency
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# main +  Lurz 2020 _code / notebooks / example.ipynb Go to file

Data for preprint "Generalization in data-driven models of primary visual cortex”

Kklurz Extend example notebo Latest commit coosfae on D Hist ] g
RIREHSS. SRS N0 i 9 euny ® 4 Commits ¥ 4 Branches V 0 Releases

A1 contributor ’
P Branch: master ~ Lurz2020 \GlN HTTPS SSH  gin get cajal/Lurz2020 g
313 lines (313 sl > Rw Bame D 2 O

Fabian Sinz  ds14c246c3  gin commit from raven.mvl6.uni-tuebingen.de 5 months ago

Demo Notebook on how to load the transfer core and train a model

B static20457-5-9-preprocO d614c246c3  gin commit from raven.mvl6.uni-tuebingen.de 5 months ago

%matplotlib inline
%load_ext autoreload
%autoreload 2

LICENSE 45cbda23b3  gin commit from raven.mvl6.uni-tuebingen.de 5 months ago

import torch
import numpy as np

import matplotlib.pyplot as plt
from collections import OrderedDict
import neuralpredictors as neur

README.md ec207b66a7  gin commit from raven.mvl6.uni-tuebingen.de 5 months ago

5 README.md

Build the dataloaders

The dataloaders object is a dictionary of 3 dictionaries: train, validation and test. Each of them contains the respective data from all datasets combined that were specified
in paths. Here we only provide one dataset. While the responses are normalized, we exclude the input images from normalization. The following config was used in the
paper (all arguments not in the config have the default value of the function)

Data for preprint "Generalization in data-driven models of primary visual cortex" (Lurz et al. 2020, bioRxiv)

This data is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. This
license requires that you contact us before you use the data in your own research. In particular, this means that you have to ask
for permission if you intend to publish a new analysis performed with this data (no derivative works-clause).

from 1urz2020.datasets.mouse_loaders import static_loaders
paths = ['data/Lu /static20457-5-9-preproce’ ]

dataset_config = {'paths’: paths,
*batch, 64,

Data: gin.g-node.org/cajal/Lurz2020
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