
Convolutional Neural Networks



CIFAR: Canadian Institute for Advanced Research. CIFAR encourages basic research without 

direct application

● motivated Hinton to move to Canada in 1987 and funded his work

● the funding was ended in the mid 90s just as sentiment towards neural nets was becoming 

negative again

● rather than relenting and switching his focus, Hinton fought to continue work on neural nets, 

and managed to secure more funding from CIFAR

A ‘Brief’ History of Neural Nets and Deep Learning - Andrey Kurenkov

https://medium.com/@andreykurenkov/a-brief-history-of-neural-nets-and-deep-learning-part-4-61be90639182


But in 2004, Hinton asked to lead a new program on neural computation. The 

mainstream machine learning community could not have been less interested in neural 

nets.

“It was the worst possible time,” says Bengio, a professor at the Université de Montréal 

and co-director of the CIFAR program since it was renewed last year. “Everyone else 

was doing something different. Somehow, Geoff convinced them. We should give 

(CIFAR) a lot of credit for making that gamble.”

CIFAR “had a huge impact in forming a community around deep learning,” adds LeCun, 

the CIFAR program’s other co-director. 

A ‘Brief’ History of Neural Nets and Deep Learning - Andrey Kurenkov

https://medium.com/@andreykurenkov/a-brief-history-of-neural-nets-and-deep-learning-part-4-61be90639182


2019 A.M. Turing Award: Bengio, Hinton, LeCun (& 

CIFAR)

https://www.cifar.ca/


The CIFAR-10 and CIFAR-100 are labeled 

subsets of the 80 million tiny images dataset. 

They were collected by Alex Krizhevsky, 

Vinod Nair, and Geoffrey Hinton.

https://www.cs.toronto.edu/~kriz/cifar.html
http://groups.csail.mit.edu/vision/TinyImages/


Computer Vision





WIDTH x HEIGHT x CHANNELS -> SHAPES & COLOUR -> semantic meaning for humans
CIFAR10: each picture has 32 x 32 x 3 (in RGB) = 3072 features





Traditional Computer 
Vision

- Explicit feature extraction (e.g. 
SIFT, SURF, ORB)
- From images we create feature 
vectors 

Deep Learning (CNN)

Implicit feature extraction: The 
output layers of each convolutional 
layer are the features of the next 
Convolutional layer

https://opencv.org/


























Filters (kernels, convolutions)

Inverse approach:
what-if we learned the filters weights?



















Live convolution demo

http://cs231n.github.io/assets/conv-demo/index.html


































































Pyramid (Image processing) - Subsampling





Also used: Average 

Pooling









CNN Architectures 

(ImageNet)



http://www.image-net.org/

A very large labeled images dataset

Currently: 14.197.122 images in 21.841 categories

http://www.image-net.org/


● LeNet 1998 (the grandfather)

● AlexNet 2012. The first work that popularized Convolutional Networks 

in Computer Vision was the AlexNet, developed by Alex Krizhevsky, 

Ilya Sutskever and Geoff Hinton. The AlexNet was submitted to the 

ImageNet ILSVRC challenge in 2012 and significantly outperformed the 

second runner-up (top 5 error of 16% compared to runner-up with 26% 

error). The Network had a very similar architecture to LeNet, but was 

deeper, bigger, and featured Convolutional Layers stacked on top of 

each other (previously it was common to only have a single CONV 

layer always immediately followed by a POOL layer).

● ZF Net. ILSVRC 2013 winner

● GoogLeNet. ILSVRC 2014 winner

● VGGNet. The runner-up in ILSVRC 2014.

● ResNet. winner of ILSVRC 2015.

http://www.image-net.org/challenges/LSVRC/

http://www.image-net.org/challenges/LSVRC/
http://www.image-net.org/challenges/LSVRC/






























Keras https://keras.io/applications/
PyTorch https://pytorch.org/docs/stable/torchvision/models.html
MXNet (Gluon) https://mxnet.apache.org/api/python/gluon/model_zoo.html
TensorFlow https://github.com/tensorflow/models
Caffe https://github.com/BVLC/caffe/wiki/Model-Zoo

https://keras.io/applications/
https://pytorch.org/docs/stable/torchvision/models.html
https://mxnet.apache.org/api/python/gluon/model_zoo.html
https://github.com/tensorflow/models
https://github.com/BVLC/caffe/wiki/Model-Zoo


Επιλεγμένες πηγές και πρακτικά παραδείγματα

Convolutional Neural Networks
Stanford Intro to CNNs

Dive into Deep Learning

Περιέχουν εισαγωγή στα CNNs και παρουσίαση των διαφόρων αρχιτεκτονικών ConvNets του 

Imagenet

Ένα απλό παράδειγμα CNN στο MNIST με Keras. Η είσοδος (εικόνα) έχει ένα μόνο επίπεδο καθώς 

είναι grayscale. Keras CNN στο CIFAR-10 (πατήστε “Next” για να δείτε το ίδιο πρόβλημα με data 

augmentation, με το ResNet καθώς και μια οπτικοποίηση των συνελικτικών φίλτρων. 

Transfer Learning
Εισαγωγή του Stanford

Tutorial σε Pytorch που δείχνει δύο διαφορετικές στρατηγικές training μετά το transfer learning. 

Εισάγουμε το ResNet18 και κάνουμε train πρώτα σε ολόκληρο το δίκτυο και μετά μόνο στο τελικό fully 

connected επίπεδο

http://cs231n.github.io/convolutional-networks/
https://d2l.ai/chapter_convolutional-neural-networks/index.html
https://www.kaggle.com/moghazy/guide-to-cnns-with-data-augmentation-keras
https://keras.io/examples/cifar10_cnn/
http://cs231n.github.io/transfer-learning/
https://pytorch.org/tutorials/beginner/transfer_learning_tutorial.html
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στον φάκελo bibliography. Μπορείτε να βρείτε τις βιβλιογραφικές αναφορές και τα papers για τις 

διάφορες αρχιτεκτονικές του ImageNet στις εισαγωγές του Stanford και του Dive (προηγούμενο slide)


