
 

 

Lecture 6: 
Training Neura works, 

Part I 
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Administrative 

Assignment 1 was due yesterday. 

Assignment 2 is out, due Wed May 2. Q5 will be released in 

a few days, keep an eye out for announcements. 

Project proposal due Wed April 25. 
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Where we are now... 

Computational graphs 

s (scores) 

* 
hinge 

loss L + 

R 
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Where we are now... 

Neura works 

Linear score function: 

2-layer Neura work 

W1 W2 

10 3072 100 
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Where we are now... 

Convolutional Neura works 

Illustration of LeC  al. 1998 from CS231n 2017 Lecture 1 
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Where we are now... 

Convolutional Layer 

32x32x3 image 

5x5x3 filter 
32 

activation map 

28 

convolve (slide) over all 

spatial locations 

28 32 

3 1 
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Where we are now... 

Convolutional Layer 

For example, if we had 6 5x5 filters, we’ll 

get 6 separate activation maps: 

activation maps 

32 

28 

Convolution Layer 

28 32 

3 6 

We stack these up to get a “new image” of size 28x28x6! 
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Where we are now... 

Learnin work parameters through optimization 

Landscape image is CC0 1.0 public  

Walking man image is CC0 1.0 public  
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Where we are now... 

Mini-batch SGD 

Loop: 

1. 

2. 

Sample a batch of data 

Forward prop it through the graph 

work), get loss 

Backprop to calculate the gradients 

Update the parameters using the gradient 

3. 

4. 
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Next: Training Neura works 
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Overview 

1. ime setup 

activation functions, preprocessing, weight 

initialization, regularization, gradient checking 

Training dynamics 

babysitting the learning process, 

parameter updates, hyperparameter optimization 

Evaluation 

model ensembles 

2. 

3. 
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Part 1 

- 

- 

- 

- 

- 

- 

Activation Functions 

Data Preprocessing 

Weight Initialization 

Batch Normalization 

Babysitting the Learning Process 

Hyperparameter Optimization 
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Activation Functions 
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Activation Functions 
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Activation Functions 
Sigmoid Leaky ReLU 

tanh Maxout 

ELU ReLU 
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Activation Functions 

- 

- 

Squashes numbers to range [0,1] 

Historically popular s e they 

have nice interpretation as a 

saturating “firing rate” of a neuron 

Sigmoid 
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Activation Functions 

- 

- 

Squashes numbers to range [0,1] 

Historically popular s e they 

have nice interpretation as a 

saturating “firing rate” of a neuron 

3 problems: 

1. Saturated neurons “kill” the 

gradients Sigmoid 
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x 
sigmoid 

gate 

What happens when x = -10? 

What happens when x = 0? 

What happens when x = 10? 
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