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neural netowrks — very old topic
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Biological neurons
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Biological neurons
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An aritifical neural network
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Activation functions
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An example network represented by scalars
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Neural networks — A succinct representation
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Neural networks — A succinct representation
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Forward pass
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Back-propagation: Application of chain rule
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Back-propagation: Application of chain rule
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Back-propagation
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Stochastic optimization
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Stochastic optimization
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Stochastic optimization: general recipe
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Convergence and learning rates
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Determine learning rate

CIS 5930: Probabilistic Modeling Spring 2025 22/76



Why stochastic optimization is important
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Bayesian neural networks
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Bayesian neural networks
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Bayesian neural networks
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Bayesian neural networks
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Inference goal of BNNs
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Bayes by Backprogation
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Bayes by Backprogation
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Bayes by Backprogation
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Reparameterization trick
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Reparameterization trick
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Reparameterization trick
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Look back at ELBO
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Bayes by Back Propagation
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Bayes by Back Propagation
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Predictive distribution
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Performance
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Performance
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BBB: Summary
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Auto-Encoder: Dimension Reduction
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Auto-Encoder
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Vanilla Auto-Encoder
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Variational Auto-Encoder
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Variational Auto-Encoder

CIS 5930: Probabilistic Modeling Spring 2025 52/76



Variational Auto-Encoder
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Variational Auto-Encoder
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Variational Auto-Encoder
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Variational Auto-Encoder: Inference
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Concrete Example
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VAE: summary
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Generative adversarial networks (GANs)

CIS 5930: Probabilistic Modeling Spring 2025 62/76



Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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Generative adversarial networks (GANs)
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GANs Training
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GANs Training

CIS 5930: Probabilistic Modeling Spring 2025 71/76



Examples
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Style transfer
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Applications
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What you need to know
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