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Following slides based on: https://www.youtube.com/watch?v=aircAruvnKk
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Can you write a program that, given a 
28x28 matrix of pixels as input, 

recognizes any number between 0 and 9 
that is depicted in the image (if any)?
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Plain vanilla neural network
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Neuron

0.2
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Neuron

0.2

A container that holds a probability
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Activation

antoniomastropaolo.com

aura-se-lab.github.io



Deep Learning: 101

antoniomastropaolo.com

aura-se-lab.github.io



Deep Learning: 101

antoniomastropaolo.com

aura-se-lab.github.io



Deep Learning: 101

antoniomastropaolo.com

aura-se-lab.github.io



Deep Learning: 101
Hidden layers
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Only activate when weighted sum > x
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Only activate when weighted sum > x
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Learning: Finding the right weights and biases
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Learning: Finding the right weights and biases
biasesactivationsweights
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Learning: Finding the right weights and biases
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The entire network is “just” a function

Deep Learning: 101

antoniomastropaolo.com

aura-se-lab.github.io



Deep Learning: 101

antoniomastropaolo.com

aura-se-lab.github.io



Labeled data
(Training set)
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We consider the average cost of the predictions on all training data
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Cost function to be minimized

Input: 13,002 weights/biases
Output: 1 number (cost)
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Cost function to be minimized

Input: 13,002 weights/biases
Output: 1 number (cost)
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Considering the complexity of this function, 
we look for local minimum, not global minimum
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This is done efficiently using the backpropagation algorithm
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