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Deep Learning
Outline

◼ Introduction

◼ Fully Connected Neural Networks

◼ Convolutional Neural Networks
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Deep Learning
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◼ Artificial neural networks → mimic brain 
processing

◼ Connected neurons 

◼ Weighted input summation 
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First layers Final layers

Edges, curves Shapes, object parts Objects (faces) Fig. 11
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Deep Learning
Activation Functions

◼ Activation functions add non-linearity

◼ Make networks more powerful in (complex) pattern recognition

◼ Examples:

Fig. 12
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Deep Learning
Training

◼ Forward propagation → propagate batch of training data through the 
network → compute loss (compare to targets)

Fig. 20
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Deep Learning
Training

◼ Forward propagation → propagate batch of training data through the 
network → compute loss (compare to targets)

◼ Backpropagation → backpropagate loss → compute gradients of loss 
w.r.t. weights

◼ Weights update → use gradients & learning rate to update weights

Fig. 20
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Deep Learning
Training

◼ Gradient descent

◼ Move in opposite direction of gradient

◼ Learning rate effects step size

Fig. 15
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Deep Learning
Training

◼ Loss contour

◼ Goal → find global minima

Toy example Complex DNN

Fig. 13 Fig. 14
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Deep Learning
Playground

◼ A neural network playground!

◼ https://playground.tensorflow.org

https://playground.tensorflow.org/
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Convolutional Neural Networks (CNN)

◼ Convolutional layers

◼ “Convolution” → (local) dot-product 
between filter and input 

Fig. 16
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Deep Learning
Convolutional Neural Networks (CNN)

◼ Convolutional layers

◼ “Convolution” → (local) dot-product 
between filter and input 

◼ Shared weights (across input)

◼ translation of input → translation of 
activations (equivariance)

◼ Pooling → local aggregation / down-sampling 

Fig. 16
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Audio Processing
Programming Session

Fig. 2.1
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Audio

[Audio 1] https://freesound.org/people/xserra/sounds/196765/ 

[Audio 2] https://freesound.org/people/IliasFlou/sounds/498058/ (~0:00 – 0:05)

[Audio 3] https://freesound.org/people/danlucaz/sounds/517860/ (~0:00 – 0:05)

[Audio 4] https://freesound.org/people/IENBA/sounds/489398/ (~0:00 – 0:07)


