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Abstract

This one day workshop will introduce the audience to Bayesian inference and
learning for graphical models with examples and applications drawn from the
multimedia field. The workshop will begin with a hands-on introduction to Bayesian
reasoning and Bayesian networks, using HUGIN. The speakers will then present more
advanced topics on Bayesian approximation techniques. They will give a brief review
on Bayesian approximate inference on nonlinear and non-Gaussian dynamic systems,
with application to wireless communications. Then they will present efficient
inference algorithms on loopy graphical models.

During the second half of the workshop, the speakers will first present Bayesian
feature selection methods for micro-array data classification and Bayesian conditional
random fields, which are applied to text parsing and recognition of handwritten
organization charts. Then the speakers will present a series of case-based studies of
applications of Bayesian networks to multimedia, ranging from user modeling for
personalized multimedia content delivery, to predicting user behavior during www
navigation, probabilistic location estimation, and modeling of computer game agents.

Target Audience

Researchers and practitioners in the multimedia field who are interested in Bayesian
machine learning techniques.

Prerequisites

Attendants are expected to have the following background:
Familiarity with basic probability theory
Familiarity with basic linear algebra
Knowledge of basic computer science principles and skills



Syllabus

9:00-9:15 Introductions

9:15-10:15 Probabilistic Reasoning, Bayesian Modeling, Influence Diagrams
and working examples (Flavia)

10:15-10:30 Generative vs Conditional Models (Alan)

10:30-11:00 Coffee Break

11:00-11:45 Introduction to Bayesian Inference (Flavia)
Inference in Bayesian Networks
Learning in Bayesian Networks
Dynamic Bayesian Networks

11:45-12:30 Bayesian Approximation Techniques (Alan)
Review of Expectation Propagation
Generalizing Kalman Smoothing and comparison with Monte
Carlo methods (Particle Filters and Smoothers, MCMC)
Joint wireless signal detection and channel estimation
From Belief Propagation to Tree-Structured Expectation
Propagation

12:30-2:00 Lunch Break

2:00-2:45 From Belief Propagation to Tree-Structured Expectation
Propagation (Alan)
Bayesian Feature Selection
Micro-array data classification for genomics

2:45-3:00 Bayesian Conditional Random Fields (Alan)
Text retrieval: parsing FAQs files
Ink recognition: classifying handwritten organization charts

3:00-3:30 Coffee Break

4:00-4:45 User classification for personalized multimedia presentations
(Flavia)

4:45-5:00 Case studies: (Flavia)
Location measurements using probabilistic approaches
Predicting user’s requests on the WWW
Using Bayesian networks to model computer game agents

5:00-5:30 Summary and Q&A (Flavia and Alan)
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A/V Equipment Requirements
The speakers will need a VGA projector and audio speakers. They will use their own
laptop computer for the presentation.

Speakers’ bios

Flavia Sparacino

Flavia Sparacino is an interactive space and experience designer. She is the head of
Sensing Places, an MIT spinoff, and a digital art and technology firm that builds
interactive narrative spaces using ambient and body sensors, statistical
mathematical models, interactive multimedia, and 3-D graphics. Her emphasis is on
natural man-machine interfaces, which use unencumbering techniques (computer
vision and wireless sensors) to understand people's presence, movement, and
behavior. Flavia designed the first interactive table prototype for MOMA’s Unprivate
House exhibition (1999) based on her earlier prototype for Unbuilt Ruins (MIT
Compton Gallery 1999), and designed the interactive prototypes for SFMOMA's
Points of Departure museum exhibit (2001). More recently she designed the
numerous interactive installations for Milan’s La Scala “Puccini Set Designer” exhibit,
including wearable computers, an immersive cinema, and an interactive video
documentary presentation table. Currently she acts as technology curator and
technical consultant for various museums in the US and Europe. Flavia holds five
academic degrees plus an honorary one, including a PhD from MIT’s Media Lab.
Italian-born, she was nominated Knight of the Republic of Italy (“Cavaliere della
Repubblica”), by the Italian president Carlo Azeglio Ciampi, in the year 2000, for her
contributions to innovative communication of art and culture supported by new
technologies.

Contacts:

flavia@media.mit.edu http://www.flavia.media.mit.edu/~flavia
flavia@sensingplaces.com  http://www.sensingplaces.com

Yuan (Alan) Qi

Yuan (Alan) Qi just completed his Ph.D. studies from the Massachusetts Institute of
Technology. He received a Master of Science in Electrical Engineering from University
of Maryland at College Park, a Master of Science in Pattern Recognition and Artificial
Intelligence from Institute of Automation, Chinese Academy of Sciences, and a
Bachelor of Engineer in Automatic Control from Huazhong University of Science and
Technology, China. His research interests include machine learning, bioinformatics,
statistical signal processing and digital wireless communication. He has published at
NIPS, ICML, ICPR, ICASSP, and other venues. His more recent research includes
Bayesian conditional random fields for joint classification of relational data,
nonparametric density estimation by Gaussian processes. Alan has given several
invited talks and lectures on Pattern Recognition and Machine Learning at MIT, CMU,
Toshiba Research Labs in Japan, University College London, Microsoft Research
Cambridge, and Boston University

Contacts:

yuangi@media.mit.edu http://web.media.mit.edu/~yuanqi/



