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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

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

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

2024-2025 DL Course - Convolutional Neural Networks
25



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
26



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
27



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
28



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
29



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
30



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
31



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
32



Convolutional Neural Network

2024-2025 DL Course - Convolutional Neural Networks
33



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
34



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
35



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
36



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
37



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
38



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
39



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
40



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
41



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
42



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
43



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
44



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
45



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
46



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
47



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
48



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
49



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
50



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
51



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
52



Convolutional Layer

2024-2025 DL Course - Convolutional Neural Networks
53



Convolutional Neural Network

2024-2025 DL Course - Convolutional Neural Networks
54



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

Other popular architectures

2024-2025 DL Course - Convolutional Neural Networks
71



Summary

Other popular architectures
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Improving ResNets…

Other popular architectures
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Improving ResNets…

Other popular architectures
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Efficient networks

Other popular architectures
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Efficient networks

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)
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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)
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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


36, avenue Guy de Collongue 69130 Écully
www.ec-lyon.fr | @centralelyon


