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● Introduction
● Convolution Layer Principles
● Visualize Convolved Features
● Classical ConvNets





Hubel & Wiesel’s Cat Experiment

Hubel DH, Wiesel TN. Receptive fields, binocular interaction and functional architecture in the cat's visual cortex. The Journal of physiology. 1962 Jan;160(1):106.



Early ConvNet

Fukushima K, Miyake S. Neocognitron: A self-organizing neural network model for a mechanism of visual pattern recognition. InCompetition and cooperation in neural nets 1982 (pp. 
267-285). Springer, Berlin, Heidelberg.



Convolution Layer



Convolution Operation
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Pattern Detection



Patterns in Conv Layers



Advantages of ConvNets (vs. 
MLPs)
● Spatial Hierarchies and Feature Extraction
● Parameter Efficiency
● Translation Invariance
● Classical ConvNets
● Improved Generalization with Limited Data
● Adaptability to Transfer Learning



Online ConvNet Visualization

https://poloclub.github.io/cnn-explainer/



LeNet

LeCun Y, Bottou L, Bengio Y, Haffner P. Gradient-based learning applied to document recognition. Proceedings of the IEEE. 1998 Nov;86(11):2278-324.

http://yann.lecun.com/exdb/publis/pdf/lecun-01a.pdf


AlexNet

Krizhevsky A, Sutskever I, Hinton GE. Imagenet classification with deep convolutional neural networks. Communications of the ACM. 2017 May 24;60(6):84-90.

https://dl.acm.org/doi/pdf/10.1145/3065386


AlexNet



VGGNet

Simonyan K, Zisserman A. Very deep convolutional networks for large-scale image recognition. arXiv preprint arXiv:1409.1556. 2014 Sep 4.

https://arxiv.org/pdf/1409.1556.pdf%E3%80%82


VGGNet



GoogLeNet (Inception)

Szegedy C, Liu W, Jia Y, Sermanet P, Reed S, Anguelov D, Erhan D, Vanhoucke V, Rabinovich A. Going deeper with convolutions. InProceedings of the IEEE conference on 
computer vision and pattern recognition 2015 (pp. 1-9).

https://www.cv-foundation.org/openaccess/content_cvpr_2015/papers/Szegedy_Going_Deeper_With_2015_CVPR_paper.pdf
https://www.cv-foundation.org/openaccess/content_cvpr_2015/papers/Szegedy_Going_Deeper_With_2015_CVPR_paper.pdf


GoogLeNet (Inception)



GoogLeNet (Inception)



ResNet

He K, Zhang X, Ren S, Sun J. Deep residual learning for image recognition. InProceedings of the IEEE conference on computer vision and pattern recognition 2016 (pp. 
770-778).

https://arxiv.org/abs/1512.03385
https://arxiv.org/abs/1512.03385


ResNet

He K, Zhang X, Ren S, Sun J. Deep residual learning for image recognition. InProceedings of the IEEE conference on computer vision and pattern recognition 2016 (pp. 
770-778).

https://arxiv.org/abs/1512.03385
https://arxiv.org/abs/1512.03385


ResNet



ConvNets Benchmarks
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ConvNets Benchmarks

Russakovsky O, Deng J, Su H, Krause J, Satheesh S, Ma S, Huang Z, Karpathy A, Khosla A, Bernstein M, Berg AC. Imagenet large scale visual recognition challenge. 
International journal of computer vision. 2015 Dec;115(3):211-52.

https://cs.stanford.edu/people/karpathy/ilsvrc/
https://arxiv.org/abs/1409.0575
https://arxiv.org/abs/1409.0575


ConvNets Implementation

● Models and pre-trained weights
● Transfer Learning Tutorial

https://pytorch.org/vision/stable/models.html#
https://pytorch.org/tutorials/beginner/transfer_learning_tutorial.html

