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https://github.com/darksigma/Fundamentals-of-Deep-Learning-Book/blob/master/ch05_implementing_nn_pytorch/Ch05_PyTorch.ipynb



https://github.com/darksigma/Fundamentals-of-Deep-Learning-Book/blob/master/ch05_implementing_nn_pytorch/Ch05_PyTorch.ipynb



Cross-Entropy Loss Function
• Recall our simple error (loss) function from 

perceptrons and back-prop:  e
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• To compute the overall error (loss) value E 
for our classifier, we can just add up all the 
errors for each unit k:

E=∑
k

ek

• Q: What is different about our softmax 
function for logistic regression?



Cross-Entropy Loss Function
• A: Softmax outputs a probability distribution. 

A better loss function – Cross-Entropy Loss 
– will take this into account.

• To understand Cross-Entropy, we should 
probably learn about entropy first.

• What do you think of when you think of 
entropy?



Cross-Entropy Loss Function
• A: Softmax outputs a probability distribution. 

A better loss function – Cross-Entropy Loss 
– will take this into account.

• To understand Cross-Entropy, we should 
probably learn about entropy first.

• What do you think of when you think of 
entropy?

• As with convolution, entropy has a more 
precise meaning (and positive connotation!) 
to engineers ...



Entropy: A Measure of Disorder



Entropy: A Measure of Disorder 
Information

• As is often the case, we use the same term (entropy) 
to refer to both a concept (disorder) and its apparent 
opposite (information).

• More precisely, entropy measures the amount of 
information needed to characterize a system 
accurately.

Much disorder: need to tell me 
position and rotation of each brick

Much order: just tell me number of 
rows and columns



Entropy: A Measure of Disorder 
Information

• Consider a simple coin toss: how much 
information is conveyed when I tell you what 
I got (heads or tails)?

• Intuitively, the probability of each toss is 0.5; 
i.e., I will guess correctly only 50% the time. 

• However, as computer scientists, we would 
like to express information (entropy) as the 
number of bits needed.  Putting it all 
together, we get ...



Entropy: A Measure of Disorder 
Information

H=−∑
i=1

n

p i log2 pi



Entropy: A Measure of Disorder 
Information

H=−∑
i=1

n

p i log2 pi
Entropy 
(Greek H = 
Roman E)

C. Shannon (1916-2001)



Entropy: A Measure of Disorder 
Information

H=−∑
i=1

n

p i log2 pi
Entropy 
(Greek H = 
Roman E)

• E.g., for a single coin toss:

H=−∑
i=1

2

0.5 log2 0.5

Two possibilities (heads or tails)



From Entropy to Cross-Entropy

• Once we know how to compute entropy, 
cross entropy is pretty simple: instead of one 
set of probabilities p, we have two (target 
value p and actual value q):

H ( p , q)=−∑
i

pi logq i

• Let’s look at this for a hypothetical output 
from our dog/cat/mouse classifier ….



From Entropy to Cross-Entropy

C
la ssif ier

p

0.2 1 DOG 

0.5 0 CAT 

0.3 0 MOUSE 

q

H ( p , q)=−∑
i

pi log q i



From Entropy to Cross-Entropy

C
la ssif ier

p

0.8 1 DOG 

0.1 0 CAT 

0.1 0 MOUSE 

q

H ( p , q)=−∑
i

pi logq i



Back to PyTorch!



Stochastic Gradient Descent

Buduma et al. (2020) p. 105



Stochastic Gradient Descent

Buduma et al. (2020) p. 107



Batch + Stochastic = Minibatch

Buduma et al. (2020) p. 108







https://stackoverflow.com/questions/51433378/what-does-model-train-do-in-pytorch





https://stackoverflow.com/questions/48001598/why-do-we-need-to-call-zero-grad-in-pytorch
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