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Réseaux de neurones convolutifs



Where it all began: Computer Vision

Computer Vision: How to endow computers with the ability to understand digital images and videos ?
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2Most of materials from CS231n: Convolutional Neural Networks for Visual Recognition 

(http://cs231n.stanford.edu) and Fidle - Deep Learning Introduction (https://www.fidle.cnrs.fr/w3/)

http://cs231n.stanford.edu
https://www.fidle.cnrs.fr/w3/


Some tasks in Computer Vision

Some tasks in Computer Vision
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Computer Vision

A core task in Computer Vision: Image classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image Classification
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Image classification

One possible solution (non optimal)
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Image classification

How do humans classify images ?
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Convolutions
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Convolutions
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Convolutions
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Convolutions

Idea behind CNN : Instead of using predefined kernels designed empirically by humans → make the model learn the kernel parameters
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Convolutional Neural Networks
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Neural Network
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Convolutional Layer

2024-2025
34



Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Layer
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Convolutional Neural Network
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Pooling layer
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Pooling layer
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Convolutional Neural Network
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Summary
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CNN architectures
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ImageNet
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ImageNet
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CNN architectures
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ImageNet
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ImageNet
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CNN architectures
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VGGNet
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CNN architectures
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CNN architectures
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ImageNet
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CNN architectures
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Summary

Other popular architectures
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Transfer Learning

Should we train from scratch such big networks for each new Computer Vision problem ?
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Transfer Learning

Should we train from scratch such big networks for each new Computer Vision problem ?

→ No: use transfer learning (fine tuning)

2024-2025
73



Transfer Learning

2024-2025
74



Transfer Learning

2024-2025
75



Transfer Learning

Should we train from scratch such big networks for each new Computer Vision problem ?

→ No: use transfer learning (fine tuning)
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PyTorch models: https://pytorch.org/vision/0.9/models.html

PyTorch datasets: https://pytorch.org/vision/main/datasets.html

https://pytorch.org/vision/0.9/models.html
https://pytorch.org/vision/main/datasets.html


Some useful references

● CS231n: Convolutional Neural Networks for Visual Recognition (http://cs231n.stanford.edu)
● Fidle - Deep Learning Introduction (https://www.fidle.cnrs.fr/w3/) 
● Neural Networks and Deep Learning (http://neuralnetworksanddeeplearning.com)
● Deep Learning (http://www.deeplearningbook.org)
● PyTorch (http://pytorch.org)
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http://cs231n.stanford.edu
https://www.fidle.cnrs.fr/w3/
http://neuralnetworksanddeeplearning.com
http://www.deeplearningbook.org
http://pytorch.org
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