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• A multilayer perceptron is the simplest type of neural network. It 
consists of perceptrons (aka nodes, neurons) arranged in layers

Recap: Multilayer Perceptron (MLP)
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• nn.Linear() 
creates the dense connections between two adjacent layers (left layer and right layer)
just provide #neurons_left_layer and #neurons_right_layer 

• nn.ReLU()
• nn.Softmax()
• nn.Sequential()

• nn.flatten()
• nn.CrossEntropyLoss()
• torch.optim.SGD

Recap: List of PyTorch Functions We Need

New 
functionalities

https://pytorch.org/docs/stable/generated/torch.nn.Linear.html#torch.nn.Linear
https://pytorch.org/docs/stable/generated/torch.nn.ReLU.html#relu
https://pytorch.org/docs/stable/generated/torch.nn.Softmax.html#softmax
https://pytorch.org/docs/stable/generated/torch.nn.Sequential.html
https://pytorch.org/docs/stable/generated/torch.nn.Flatten.html
https://pytorch.org/docs/stable/generated/torch.nn.CrossEntropyLoss.html#torch.nn.CrossEntropyLoss
https://pytorch.org/docs/stable/generated/torch.optim.SGD.html#torch.optim.SGD


Today’s Agenda
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• Activity Poll on MLP

• Review: Gradient Descent and Stochastic Gradient Descent (SGD)

• Modular code for MLP training
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Stochastic Gradient Descent (SGD)

• Keep doing the Gradient Descent, but instead of using all the training 
samples, use small subset of training samples picked randomly when 
computing the gradient vector 

• divide the entire training data into mini batches 
• calculate the gradient vector based on that batch 
• adjust (or update) the values of the weights based on the gradient vector 

to that batch
wnew = wold − η∇E(w)

∇E(w)
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Stochastic Gradient Descent (SGD)

…
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Batch: 1

…
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Do Gradient 
Descent on 
each batch 
sequentially

create mini-batches 
with batch size of B

eg, N=64, B=4
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Hyperparameters: things you could pick and choose 
but you don’t learn those during training

…
N training examples

Batch: 1

…

Batch: 2

Batch: 3

Batch: N/B

Do Gradient 
Descent on 
each batch 
sequentially

create mini-batches 
with batch size of B

eg, N=64, B=4

• Optimization algorithm 
• SGD 
• Adam 
• RMSProp 
• AdaGrad

• Optimization algorithm 
related hyperparameters 

• Batch size 
• Epoch 
• Learning rate 
• Learning rate schedule 
• Momentum

• Regularization related 
hyperparameters 

• Weight decay 

• Dropout 

• Batchnorm/groupnorm
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Hyperparameters: things you could pick and 
choose but not learned

…
N training examples

Batch: 1

…

Batch: 2

Batch: 3

Batch: N/B

Do Gradient 
Descent on 
each batch 
sequentially

create mini-batches 
with batch size of B

eg, N=64, B=4

• Optimization algorithm matters 
• SGD: slow but gives great results eventually 

• Adam: fast but tends to over-fit 

• RMSProp: sometimes works best
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In PyTorch: Stochastic Gradient Descent (SGD)

PyTorch Implementation



Today’s Agenda
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• Activity Poll on MLP

• Review: Gradient Descent and Stochastic Gradient Descent (SGD)

• MLP training
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Training modular MLP using PyTorch

Dive into the Colab demo!
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What’s Next?

… 
… 
…

• A multilayer perceptron (MLP) is the simplest type of neural network. 
It consists of perceptrons (aka nodes, neurons) arranged in layers

• A multilayer perceptron (MLP) is just the tip of the iceberg; plenty of 
other neural network variants exist.

• Convolutional Neural Network (CNN): another type of neural network
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• Finish the MLP poll below:

Poll: MLP Summary

… 
… 
…

https://forms.gle/jEDrK5z75BKmfCzu6

https://forms.gle/jEDrK5z75BKmfCzu6

