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Deep Learning and Machine Learning
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Industry 4.0
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Some History: The Perceptron, a binary classifier

The first neural network: Mark I Perceptron (1957 Rosenblatt).
Navy Lab, Cornell University.
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The Perceptron as Linear Classifier

The Perceptron works only if we can separate the two classes with
a line.
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The Algorithms of Machine Learning
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Supervised/Unsupervised Learning

Rita Fioresi, FaBiT, Unibo Deep Learning and the Artificial Intelligence Revolution



Machine Learning Cycle

Rita Fioresi, FaBiT, Unibo Deep Learning and the Artificial Intelligence Revolution



Imagenet Challenge ILSVRC:
ImageNet Large Scale Visual Recognition Challenge

2010 20000 immages, 20 categories: 25% error.

2011 1 milion images, 1000 categories: 16% error.

2015 1 milion di immages, 1000 categories: 4% error.

The Imagenet Challenge was declared won in 2017 by a Deep
Learning algorithm.
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Images in Imagenet
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Images in Imagenet: chairs
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Imagenet Challenge: the winners

2012 Alexnet: Error 15% Alex Krizhevsky, Ilya Sutskever,
and Geoffrey Hinton (la prima CNN)

2013 ZF Net: Error 11% Matthew Zeiler, Rob Fergus, NYU.

2014 VGG Net: Error 7.3% Karen Simonyan, Andrew
Zisserman, University of Oxford

2014 GoogLeNet: Error 6.7%

2015 Microsoft ResNet: Errore 3.6%
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Datasets

MNIST
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Datasets

CIFAR10
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Geometric Deep Learning: Graph Convolutional Networks
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Geometric Deep Learning
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