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Today: Automatic differentiation; projects
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• Automatic Differentiation in PyTorch

• A Closer Look at the PyTorch API

• Project Discussion



PyTorch
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Installing PyTorch
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Many useful tutorials (recommend you read some)
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Other resources
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https://discuss.pytorch.org

And…

Ask ChatGPT/Claude if your 
PyTorch code is not working

https://discuss.pytorch.org/


Automatic Differentiation in PyTorch

The Fundamentals of Autograd (video)
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https://www.youtube.com/watch?v=M0fX15_-xrY


Automatic Differentiation in PyTorch

• Live walkthrough notebook: 
Lecture_06_autograd_walkthrough.ipynb
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Distribution → Likelihood → Loss

• Specify:  z = wᵀx + b,   ŷ = σ(z),   y | x ~ Bernoulli(ŷ)

• Likelihood:  P(y | x) = ŷ ʸ (1−ŷ)¹⁻ʸ

• Log-likelihood:  log P(y | x) = y log ŷ + (1−y) log(1−ŷ)

• Loss = negative log-likelihood:  L = −[y log ŷ + (1−y) log(1−ŷ)]   (binary cross-entropy)

• In the notebook: this formula, torch.distributions.Bernoulli(ŷ).log_prob(y), and 
nn.BCELoss() all give the exact same number.



Today: Automatic differentiation; projects
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• Automatic Differentiation in PyTorch

• A Closer Look at the PyTorch API

• Project Discussion



PyTorch Usage: Step 1 (Definition)
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PyTorch Usage: Step 2 (Creation)

Ben Lengerich © University of Wisconsin-Madison 2026



PyTorch Usage: Step 3 (Training)
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PyTorch Usage: Step 3 (Training)
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PyTorch Usage: Step 3 (Training)
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Simple “print” statements don’t work for debugging
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• Automatic Differentiation in PyTorch

• A Closer Look at the PyTorch API

• Project Discussion



Project Ideas

• Apply a deep generative model to a new domain or dataset (your own research 
data counts!)

• Reproduce and extend a result from a paper we've read, or one you find
• ICML, NeurIPS, ICLR, AISTATS

• Build/benchmark a tool: an evaluation metric, an interpretability method, an 
efficient-training trick

• Compare architectures or training methods on a shared task

• Examples from prior years: breast cancer detection from ultrasound (LSTM), DCGAN 
surrealist art, chest X-ray diagnosis, sentiment analysis with BERT, audio-to-video 
animation
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Datasets

• Vision: MNIST, CIFAR-10/100 (demos), ImageNet, or your own image data

• Text: Hugging Face Datasets hub, OpenWebText, or your own corpus

• Tabular: UCI Machine Learning Repository, Kaggle

• Your own research group's data, if applicable to your project

• Check licensing and any human-subjects/IRB considerations before using sensitive 
data
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An option for exploratory data analysis
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summand.com

http://summand.com/


Deliverables & Timeline

• Teams of 2-4 students (3-4 strongly encouraged)
• Email the instructors once your team is formed

• Proposal (5%): due Fri Oct 9
• Problem statement, literature review (4+ papers), dataset & activity plan

• Midway Report (5%): due Fri Nov 6
• Real progress: implementation + preliminary results, not just a plan

• In-Class Presentation (5%): Tue, Dec 1 / Thu, Dec 3
• Team talk, individually graded

• Final Report (15%): due Tue Dec 8
• 8-page ICML-format paper with baseline, ablation, and error analysis
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Let’s talk about projects
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.

Questions?
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