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Education

University of Michigan, 1967-1971, B.S., Physics
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Current Research Interests

Compositional Vision

Neural Representation and Neural Modeling
Statistical Analysis of Neurophysiological Data
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Statistical Analysis of Natural Images

Honors and Awards

Highest Honors in Physics, University of Michigan 1971

Presidential Young Investigator Award 1984-1989

Fellow, Institute of Mathematical Statistics 1984

Elected, International Statistical Institute, 1991
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University, 2001
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ISI Highly Cited Researcher

1986 International Congress of Mathematicians, invited lecture

1997 Rietz Lecture, Institute of Mathematical Statistics.

2001 Hotelling Memorial Lectures, University of North Carolina
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2009 The Movies, the Markets, and Mathematics. Lunch briefing on Capitol Hill on
behalf of the American Mathematical Society
2011 Plenary Speaker, Annual Meeting of the Taiwan Mathematical Society
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Recent Lectures (five years)

At what time scale does the nervous system operate? Department of Statistics, Yale
University, January, 2006.

Context and hierarchy in a probabilistic image model. Google Research, New York, NY,
May, 2006.

Towards image parsing. Visual Learning and Recognition Workshop, Institute for
Mathematics and its Applications, May, 2006.

Representation and computation in natural vision. Collaborative Research in
Computational Neuroscience, Principle Investigator Meeting, National Science
Foundation, Washington, DC, June, 2006.

Context and hierarchy in a probabilistic image model. IEEE Conference on Computer
Vision and Pattern Recognition, June, 2006.

Bio-inspired scene understanding. Conference sponsored by the Office of Naval
Research, Washington, DC, July 2006.

Hierarchy in the ventral visual pathway. Center for the Neural Basis of Cognition,
Carnegie Mellon University, January, 2007.

Parsing images with context/content sensitive grammars. Workshop on Challenges and
Opportunities in Image Understanding, University of Maryland, January, 2007.



Generative models for image understanding. Distinguished Professor S. James Press
Endowed Lecture, U. of California, Riverside, April, 2007.

On building strong representations for image understanding, Google Research, Mountain
View, CA, May, 2007.

Hierarchy and reusability in image analysis: the Brown school. Meeting to honor David
Mumford’s 70’th birthday, Newport, RI, June, 2007.

Probabilistic grammars for vision. The Mathematics of Mind, graduate summer school,
Institute for Pure and Applied Mathematics, U. of California, Los Angeles, July, 2007.

Some mathematical issues in image analysis. Departamento de Matematica,
Universidade de Fortaleza, Brazil, October, 2007.

Some mathematical issues in image analysis. International Workshop on Object
Categorization, ICCV 2007, Rio de Janiero, Brazil, October, 2007.

Compositionality in vision. The Grammar of Vision: Probabilistic Grammar-Based
Models for Visual Scene Understanding and Object Categorization, NIPS 2007,
Whistler, Canada, December, 2007.

Rare Events in the Financial Markets. Bahadur Lecture, University of Chicago, May,
2008.

On the Peculiar Statistics of Natural Images. Bahadur Lecture, University of Chicago,
May, 2008.

The Debacle of the 80’s and Rare Events in the Financial Markets. Meeting in honor of
Donald Geman’s 65'th birthday, Johns Hopkins University, September, 2008.

Google and the Vapnik-Chervonenkis Dimension. Annual Joint Mathematics Meeting,
American Mathematical Society, January, 2009.

Google and the Vapnik-Chervonenkis Dimension. Computer Science Department,
Princeton University, February, 2009.

Google and the Vapnik-Chervonenkis Dimension. Department of Mathematics &
Statistics, Boston Univeristy, April, 2009.

Generative Models for Image Analysis. Theory and Practice of Computational Learning,
University of Chicago, June, 2009.

Generative Hierarchical Models for Image Analysis. International Workshop on
Stochastic Image Grammars, CVPR 2009, Miami, June, 2009.

Stock Prices and the Peculiar Statistics of Rare Events. Department of Statistics, Harvard
University, November, 2009.

The Movies, the Markets, and Mathematics. Lunch briefing on Capitol Hill, on behalf of
the American Mathematical Society, November, 2009.

Generative Models for Image Analysis. Distinguished Seminar Series on Vision, in
honor of Professor Azriel Rosenfeld, Center for Automation Research, University of
Maryland, December, 2009.

Orchestrating Computation in Hierarchical Models. Department of Statistics, Columbia
University, April, 2010.

Orchestrating Computation in Hierarchical Models. Department of Statistics, University
of Connecticut, April, 2010.

Synchrony Detection, the Night Sky Paradox, and Conditional Inference. SANDS,
Statistical Analysis of Neuronal Data, Pittsburgh, May, 2010.

Context-sensitive Probabilities by Successive Perturbation. Workshop on The Role of
Entropy in Language & Communication, Santa Fe Institute, June, 2010.



Approaches to Vision. DARPA Computer-Vision Workshop, Arlington, June, 2010.

Combinatorial Statistics for Testing Models and Discovering Patterns in Market Data.
2010 Fidelity Quant Summit, Boston, September, 2010.

Challenges to Hierarchical Modeling: Are they Insurmountable? Meeting on Knowledge
Representation, Reasoning and Learning for Understanding Scenes and Events, UCLA,
September, 2010.

Network Motifs, Sufficient Statistics, and a Biological Model of Relational
Representation in the Cortex. Department of Mathematics, Massachusetts Institute of
Technology, December, 2010.

Representing Relationships: Conditional Modeling and Sufficiency. Probabilistic Models
of Cognition, graduate summer school, Institute for Pure and Applied Mathematics, U.
of California, Los Angeles, July, 2011.

Context versus Computation. Probabilistic Models of Cognition, graduate summer
school, Institute for Pure and Applied Mathematics, U. of California, Los Angeles,
July, 2011.

Hierarchical Representations for the Evaluation of Sensed Data. Mathematics of Sensing,
Exploitation and Execution, DARPA, Kickoff Meeting, September, 2011.

Stones in my Shoe. Colloquium in Celebration of the 60" Birthday Honor of Hans
Rudolf Kuensch, ETH, Zurich, Switzerland, October, 2011.

Remarks on Learning Theory. Department of Statistics, Academia Sinica, November,
2011.

On the Peculiar Statistics of Natural Images. Department of Applied Mathematics,
National Chiao Tung University, November, 2011.

Conditional Modeling and the Construction of a Computer Vision System. Department
of Applied Mathematics, National Chiao Tung University November, 2011.

Stock Prices and the Statistics of Rare Events. Department of Mathematics, Academia
Sinica, November, 2011.

Why are Images Scale Invariant? Department of Mathematics, National Taiwan
University, December, 2011.

Parametric Learning Theory. Plenary lecture, annual meeting of the Mathematical
Society of the Republic of China, Chung Yuan Christian University, December, 2011.

Recent Teaching (five years)

Winter, 2006, Holdem Poker, Independent Study (APMA1960)

Winter, 2006, Tetris Bot, Independent Study (APMA1960)

Fall, 2006, Theory of Probability (APMA2630)

Winter, 2007, Theory of Probability (AM2640)

Fall, 2007, Recent Applications of Probability and Statistics (APMA2610)
Fall, 2008, Recent Applications of Probability and Statistics (APMA2610)
Winter, 2009, Essential Statistics (AM0650)

Fall, 2009, Information Theory (AM1710)

Winter, 2010, Essential Statistics (AM0650)

Fall, 2010, Information Theory (AM1710)

Spring, 2011, Essential Statistics (AM0650)

Spring, 2011, The Efficient Market Hypothesis, Independent Study (AM1970)
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Recent Funding (five years)

NSF, ARO, ONR, DARPA

Ph.D. Students

Barry Davis (June, 1982) A neurobiological approach to machine intelligence.

Aytul Erdal (January, 1983) Cross validation for ridge regression and principle
component analysis.

Alan Lippman (June, 1986) Research on Bayesian methods for expert systems.

Christine Graffigne (June, 1987) Markov random fields for texture modeling and
segmentation.

John Mertus (June, 1987) New reconstruction methods for single photon emission
tomography.

Kevin Manbeck (May, 1990) Bayesian statistical methods applied to emission
tomography with physical phantom and patient data.

Athanasios Kehagias (June, 1991) Approximation of stochastic processes by hidden
Markov models.

Daniel Potter (December, 1998) Compositional vision models.

Zhiyi Chi (May, 1998) Probability models for complex systems.

Kevin Kochanek (May, 1998) Grammatical representation of algebraic codes.

Shih-Hsiu Huang (May, 2001) An image analysis system.

Brian Lucena (May 2002) Coarse-to-fine dynamic programming.

Asohan Amarasingham (October, 2003) The statistics of neuronal spike train recordings.

Ting-Li Chen (October, 2004) On the statistics of natural images.

Matthew Harrison (December, 2004) Discovering compositional structure.

Ya Jin (May, 2006) Computation and estimation in image analysis.

Wei Zhang (May, 2009) Statistical Inference and Probabilistic Modeling in
Compositional Vision.

Lo-Bin Chang (May, 2010) Conditional Modeling and Conditional Inference.

Jackson Loper (in progress)

Wei-Ying Wang (in progress)
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