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Major Research Activities
My research focus is building data driven representations for video analysis. I have recently extended
the geometric, statistical and computational frameworks behind these representations to focus them
on several problem domains:

e Massively distributed, community supported imaging paradigms,

e Robust, real time surveillance algorithms using non-parametric, spatio-temporal statistical
models of image variation.

e Structure from motion constraints for omni-directional, catadioptic, and compressed-sensing
cameras,

e Specialized manifold learning algorithms for imagery, with a special focus on analysis of cine-
MRI sequences.
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e Faculty of the Year, (voted by School of Engineering student body), 2009
e NSF Early Faculty CAREER Award, 2006
e Emerson Electric Excellence in Teaching Award, 2006
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AFOSR $281,456 “Enhanced Detection of Hidden Targets Using Multi-
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NSF CAREER $500,000 “CAREER: What Can be Learned by a Stationary Ob-
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SAIC $500,000 “Fast Semantic Content Processing”, co-PI (John Lock-
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Richard Souvenir

Qilong Zhang

Nathan Jacobs

Manfred Georg

Graduated 2006, DSc Computer Science. Thesis Title: “Image Manifold Clus-
tering”

Currently Assistant Professor, UNC-Charlotte

Graduated 2007, PhD Computer Science Thesis Title: “Segmenting Biomedical
Image Sequences”

Expected Graduation, 2010. Prospective Thesis Title: “Passive-Vision: Algo-
rithms for Static Cameras”

Expected Graduation, 2010. Prospective Thesis Title: “Manifold Structure of
High-Dimensional Time Series”.

Zachary Freudenburg Expected Graduation, 2010. Prospective Thesis Title: “Real Time, Online Clus-

Michael Dixon

Stephen Schuh

Austin Abrams

Masters Thesis Advising
Rachel Tannenbaum

Richard Speyer

Joe Izraelevitz

Kory Postma

Jacob Perkins

Roman Garnett

David Jurgens

John Larson

Songbai Ji

tering of e-Cog signals”.

Expected Graduation, 2011. Prospective Thesis Title: “Geometric and Statistical
Constraints on Recognition Problems”

Expected Graduation, 2013. Co-advised with Tao Ju
Expected Graduation, 2014. Co-advised with Tao Ju.

2009, “Superpixel Segmentation of Webcam Scenes to Infer Scene Structure”
2009. “Using Regression Techniques to Predict Weather Signals from Webcam
Images”, Currently at Microsoft.

2009, “Automated Archeological Survey of Ancient Irrigation Canals”

2005. “Computing all nearest neighbors for high dimensional point sets”. Cur-
rently at Applied Physics Laboratory, MD.

2005. “WUGLE: An abstraction of logical expressions with applications to au-
tomatic generation of online pedagogical tools for discrete mathematics.”

2004. “Approximate Expectation Maximization for streaming data processing”

2004, “Automated functional attribution in video using spatio-temporal filter re-
sponses”

2003, “A Probabilistic Framework for Stereo”

2003. “Strain Field Analysis of MRI Imagery”



Students Thesis Committee Service (not as primary advisor)
Nick Tustison Graduated 2004. DSc. Biomedical Engineering, Advisor: Amir Amini

Brandon Westover  Graduated 2004, DSc. Physics. “Image Representation and Pattern Recognition
in Brains and Machines”, Advisor: Joseph O’Sullivan

Paolo Favaro “Shape From Defocus in Computer Vision”, July 2003, DSc. Electrical Engi-
neering, Advisor: Stefano Soatto

Hailin Jin “Variational Methods for Shape Reconstruction in Computer Vision”, August
2003, DSc. Electrical Engineering, Advisor: Stefano Soatto

Mark Schroering Graduated 2003, MS. “3D Input Sketching Device”, Advisor: Cindy Grimm
Dan Dooly Graduated 2001, DSc., Computer Science, Advisor: Sally Goldman

Selected Invited Talks

MIRU - International Workshop on Computer Vision, “Manifold Learning and Medical Imag-
ing”,Karuizawa, Japan, July 28, 2008

City College of New York, “Passive Vision: A Year in the Life of 1000 OutdoorWebcams”,
November 8, 2007

Johns Hopkins University, Center for Imaging Science, “Learning Image Manifolds != Manifold
Learning”, May 2, 2006

Washington University, Mathematics Department Colloquium, “Parameterizing Natural Video
through Manifold Learning”, December 8, 2005

Carnegie-Mellon, VASC seminar series, “Learning Image Manifolds != Manifold Learning”, De-
cember 5, 2005

Naval Research Laboratories, “Passive Vision”, November 14, 2005

Dartmouth University, Computer Science Department Colloquium ‘Persistent Surveillance”,
March, 2005

UC Berkeley, Computer Vision Laboratory, “Data driven methods for surveillance and non-rigid
motion analysis”, November 23, 2004

University of Pennsylvania, GRASP laboratory, “Video representations for surveillance and de-
formable motion analysis”, October 25, 2004

CICATA-IPN Queretaro, Mexico, “Real time methods for video surveillance”, August 31, 2004

Workshop Chair
IEEE Workshop on Motion and Video Computing, Snowbird, Utah, 2009.
MICCAI Workshop in Manifolds in Medical Imaging, New York City, 2008.
IEEE International Workshop on Omnidirectional Vision and Camera Networks, with CVPR in
Madison, Wisconsin, 2003.

Area Chair
ACCYV 2009, 2010
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Computer Vision and Pattern Recognition (CVPR) 2004,2005,2006,2007,2008,2009,2010
International Conference on Computer Vision (ICCV) 2004, 2007, 2009
European Conference on Computer Vision (ECCV) 2004,2006,2008
International Conference on Image Processing (ICIP) 2006
Workshop on Omnidirectional Vision and Camera Networks (Omnivis) 2004,2005
IEEE Workshop on Advanced 3D Imaging for Safety and Security (A3DISS 2005)
Second International Workshop on Real Time 3D Sensors and Their Use, 2005
AAAI 2004
ACM Workshop on Geographic Information Systems, ACM-GIS, 2005
International Conference on Image Processing, (ICIP) 2004
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Journal of the Optical Society of America,
Pattern Analysis and Machine Intelligence,
Computer Vision and Image Understanding,
Image and Vision Computing,
International Journal of Computer Vision,
Photogrammetric Engineering and Remote Sensing
CVPR, ICCV, ICPR, ECCYV, ICIP

Outreach and Education
Science on Tap, Video Surveillance: Fact and Fiction, February 27, 2008

Wednesday Club, St. Louis, MO, “Keeping your computer secure, an extended analogy”, January

12, 2005

Development and advising projects in “Interactive Technology Installation”, a joint class with

Computer Science Department and the School of Art, 2003, 2004.

International Outreach

Washington University International Program Outreach. Meeting with 12 officials from the

Uzbekhistan National Security Service and Human Rights office. December 13, 2004.
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