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Outline of Lectures so far:

• Recap – Greiffenhagen Thesis / Systems Engineering Methodology

• Model-Based Recognition Overview  (Mann, 1996, Dissertation)

• What is Context ?  (Slides based on Derek Hoeim)

• Link to Systems Engineering Methodology

• Simulation for Cognitive Vision (Subbu Veerasavarappu)

• Modeling:

• Compositionality (Based on Slides from Borenstein et al, Stuart Geman)

• Compositional Models (P. Felzenswalb)

• Pattern Grammars Introduction  (Song-Chun Zhu, Mumford)

• Goal of last lecture

• Sampling as a mechanism for computation of functions of posteriors in high 

dimensions  (vision examples from S.C. Zhu)

• Introduce Monte Carlo Methods (based on Owen lecture)

• Introduce SMC (based on Vision examples)
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Goal for Today:

• Recap from last week

• Introduction to MCMC 

• Decide on Project in order to focus next lectures on project related work
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MCMC Intro Slides

Background: choices of modeling & computing paradigms

• Approximate modeling + Exact computing (e.g. Dynamic programming)

• Exact modeling + Local computing (e.g. Gradient descent)

• Exact modeling + Global computing (MCMC)

Approximate model:  you simplify the model, such as removing some edges

in a graph to make it a tree or a chain, and thus removing certain energy terms.

Local computing: you may only find a local minimum (or maximum) and rely

on heuristics to find a “good” one. Unfortunately most of the interesting function, like in deep

learning, has astronomic number of local minima !
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Gentler Introduction to Sampling:

(Source: Robert Collins)
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Integration and Area
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Integration and Area
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Integration and Area
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Integration and Area
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Integration and Area
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Monte Carlo Integration
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Motivation:

Normalization Constant
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Expected Values
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Expected Values and Sampling
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Expected Values and Sampling
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Inverse Transform Sampling
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Inverse Transform Sampling
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Inverse Transform Sampling
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Efficient Generation of Many Samples

(Arulampalam)
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Efficient Generation of Many Samples
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Example: Sampling from a Weight 

Image
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Ancestral Sampling

(Chris Bishop – PRML book)
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Ancestral Sampling
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Ancestral Sampling
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Ancestral Sampling
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Rejection Sampling
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Rejection Sampling
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Importance Sampling
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Importance Sampling
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Importance Sampling
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Resampling
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Note on Proposal Functions
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Sequential Monte-Carlo
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Problem with Sampling in High Dim
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Nature of High Dimensional Spaces
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Segmentation Example: High Dim
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Segmentation
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Metropolis Algorithm
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Introduction to MCMC – Video link

https://www.youtube.com/watch?v=12eZWG0Z5gY
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Markov Chains
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MCMC Sampling: General Idea
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Theory behind MCMC
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Example
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Question
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Example:
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PageRank
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Another Question
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Thought Experiment
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Detailed Balance
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Detailed Balance



5322.06.2017



5422.06.2017



5522.06.2017

Metropolis-Hastings Example
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Variants of MCMC
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Gibbs Sampler
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Example
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Simulated Annealing
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Trans-Dimensional MCMC
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People Counting
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Likelihood Score
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Likelihood Score
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Searching for the Max
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Searching for the Max



6822.06.2017

Proposals
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Proposals
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Proposals
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Searching for the Max
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MCMC Sampling
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MCMC Approach
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Example Results
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Examples
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Other Examples

CVPR, ICCV Papers
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Backup


