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Deep Learning
A course about theory & practice
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Inside AlexNet
(after training)
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AlexNet Filters (after training)



Deep Convolutional Neural Networks [4]Deep Learning  2023-2024

AlexNet Filters- DeconvNet
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AlexNet Filters- DeconvNet
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AlexNet Filters- DeconvNet
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AlexNet Filters- DeconvNet
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Beyond AlexNet:
The DCNN storm
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ImageNet: the full story 
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VGG Architecture
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Inception Architecture
▪
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Inception Architecture
▪
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Inception Architecture
▪
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Inception Architecture
▪
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Inception Architecture
▪
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Inception Architecture
▪
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ResNet Architecture
▪
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ResNet Architecture
▪
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Comparing Different DCNNs
▪
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Comparing Different DCNNs



Deep Convolutional Neural Networks [21]Deep Learning  2023-2024

Transfer Learning
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Transfer Learning
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Transfer Learning
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Do DCNNs Dream
of Electric Sheep?
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Can DCNNs 'dream'?
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Can DCNNs 'dream'?



Deep Convolutional Neural Networks [27]Deep Learning  2023-2024

Feature Enhancement
▪
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Can DCNNs 'dream'?
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Can DCNNs 'dream'?
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Can DCNNs 'dream'?
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Can DCNNs 'dream'?
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The Power of Abstraction
(in layers)
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▪

The Power of Abstraction
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▪

The Power of Abstraction
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Mixing Two Images
▪
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▪

The Power of Abstraction
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▪

The Power of Abstraction
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Human-like Vision?
No way
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A DCNN can be fooled…
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Reconstructing Images from Feature Maps



Deep Convolutional Neural Networks [41]Deep Learning  2023-2024

Reconstructing Images from Feature Maps
▪
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Reconstructing Images from Feature Maps
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Just add some little noise ...



Deep Convolutional Neural Networks [44]Deep Learning  2023-2024

Image Classification
Object Detection

Segmentation
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Deep Learning for different imaging tasks



Deep Convolutional Neural Networks [46]Deep Learning  2023-2024

Semantic segmentation

▪
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Transposed Convolution (a.k.a. ‘Deconvolution’)

▪

•

•
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Semantic segmentation

concatenation

concatenation

concatenation

▪
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Object detection and positioning

▪
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Object detection and positioning

▪



Deep Convolutional Neural Networks [51]Deep Learning  2023-2024

Object detection and positioning
▪
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Object detection and positioning
▪
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Object detection and positioning
▪
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Object detection and positioning
▪

•

•
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Object detection and positioning
▪

▪
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Object detection and positioning
▪
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Object detection and positioning
▪
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Object detection and positioning
▪
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