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https://www.coursera.org/learn/neural-networks-deep-learning
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• Each novel output pixel value O(x,y) is as linear function of the 
neighboring pixel values of I(x,y). 
The linear weights are stored in the filter kernel K(s,t) (also 
called filter or filter mask)

 I O Output image

(linear) 
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• Cross-correlation:

Symbol:

• Convolution:
Symbol:

For symmetric kernels there is no difference !!! 
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Original Identical image
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Original Shifted left
By 1 pixel
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Original Blur (with a mean filter)
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Source: Network in Network, Min Lin et al, University of Singapore
https://towardsdatascience.com/a-comprehensive-introduction-to-different-types-of-convolutions-in-deep-learning-669281e58215 

https://towardsdatascience.com/a-comprehensive-introduction-to-different-types-of-convolutions-in-deep-learning-669281e58215
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https://www.learnopencv.com/understanding-alexnet/
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Learning for CIFAR-10 (image recognition) - Final test on ImageNet

NAS for finding good architectures with gradient-based search

Generate hyperparameters 
of child network



> DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE DEEP NEURAL NETWORKS| PATTERN RECOGNITION 2019

Sampling of simple convolutional network. Predicts: 
● Filter height + width
● Stride width
● Number of filters/layer + repeats
● (Skip)

Splitting computation across multiple machines with a central parameter server.

Controller trains 12.800 architectures -> then trains child till convergence

800 networks being trained on 800 GPU's - concurrently at any time!

Running time … 28 days!
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https://towardsdatascience.com/easy-image-classification-with-tensorflow-2-0-f734fee52d13
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https://www.nature.com/articles/d41586-019-03013-5
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Image classification Classification with
localization

Detection

●
●

●

https://www.coursera.org/learn/convolutional-neural-networks
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https://www.coursera.org/learn/convolutional-neural-networks
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https://www.coursera.org/learn/convolutional-neural-networks
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https://www.deeplearningbook.org/
http://neuralnetworksanddeeplearning.com/
http://introtodeeplearning.com/
https://www.coursera.org/specializations/deep-learning?

