SIGGRAPH 2008 Course:

Computational Photography: Advanced Topics
http://computationalphotography.org
Speakers
· Paul Debevec (USC, USA) (debevec (at) ict.usc.edu)
· Ramesh RASKAR (MIT Media Lab, USA) (raskar (at) media.mit.edu) 
· Jack TUMBLIN (Northwestern University, USA) (jet (at) cs.northwestern.edu)
Course Abstract

Computational photography combines plentiful computing, digital sensors, modern optics, many varieties of actuators, probes and smart lights to escape the limitations of traditional film cameras and enables novel imaging applications. Unbounded dynamic range, variable focus, resolution, and depth of field, hints about shape, reflectance, and lighting, and new interactive forms of photos that are partly snapshots and partly videos, performance capture and interchangeably relighting real and virtual characters are just some of the new applications emerging in Computational Photography. The computational techniques encompass methods from modification of imaging parameters during capture to sophisticated reconstructions from indirect measurements.

We will bypass basic and introductory material presented in earlier versions of this course (Computational Photography 2005,6,7) and expand coverage of more recent topics. Emphasizing more recent work in computational photography and related fields (2006 or later) this course will give more attention to advanced topics only briefly touched before, including tomography, heterodyning and Fourier Slice applications, inverse problems, gradient illumination, novel optics, emerging sensors and social impact of computational photography. With this deeper coverage, the course offers a diverse but practical guide to topics in image capture and manipulation methods for generating compelling pictures for computer graphics and for extracting scene properties for computer vision, with several examples.
Speaker Info

Paul Debevec

Research Associate Professor, USC

Paul Debevec is a research associate professor at the University of Southern California and the associate director of graphics research at USC's Institute for Creative Technologies. Debevec's Ph.D. thesis (UC Berkeley, 1996) presented Façade, an image-based modeling and rendering system for creating photoreal architectural models from photographs. Using Facade he led the creation of virtual cinematography of the Berkeley campus for his 1997 film The Campanile Movie whose techniques were used to create virtual backgrounds in the 1999 film The Matrix. Subsequently, Debevec developed techniques for illuminating computer-generated scenes with real-world lighting captured through high dynamic range photography, demonstrating new image-based lighting techniques in his films Rendering with Natural Light (1998), Fiat Lux (1999), and The Parthenon (2004); he also led the design of HDR Shop, the first high dynamic range image editing program. At USC ICT, Debevec has led the development of a series of Light Stage devices for capturing and simulating how objects and people reflect light, recently used to create realistic digital actors in films such as Spider Man 2 and Superman Returns. He is the recipient of ACM SIGGRAPH's first Significant New Researcher Award and a co-author of the 2005 book High Dynamic Range Imaging from Morgan Kaufmann.

Ramesh Raskar

Associated Professor, Media Lab, MIT
Ramesh Raskar joined the Media Lab in spring 2008 as head of the Camera Culture research group. He was a a Senior Research Scientist at MERL. The group focuses on developing tools to help us capture and share the visual experience. This research involves developing novel cameras with unusual optical elements, programmable illumination, digital wavelength control, and femtosecond analysis of light transport, as well as tools to decompose pixels into perceptually meaningful components. He is a member of the ACM and IEEE.
Jack Tumblin

Associate Professor, EECS Dept. Northwestern University
Jack Tumblin is an Associate Professor of Computer Science at Northwestern University. His interests include novel photographic sensors and lighting devices to assist museum curators in historical preservation, computer graphics and visual appearance, and image-based modeling and rendering. During his doctoral studies at Georgia Tech and post-doc at Cornell, he investigated tone-mapping methods to depict high-contrast scenes. His MS in Electrical Engineering (December 1990) and BSEE (1978), also from Georgia Tech, bracketed his work as co-founder of IVEX Corp., (>45 people as of 1990) where he designed flight simulators. He was co-organizer of Computational Photography courses at Siggraph 2005 and 2006.  He was an Associate Editor of ACM Transactions on Graphics 2001-2006, and holds 9 patents.
Schedule

Module 1: 90 minutes

  9:00:  A.1  Introduction and Overview 
 

(Raskar, 15 minutes)

  9:15:  A.2  Concepts in Computational Photography 

(Tumblin, 15 minutes)  

  9:30:  A.3  Optics: Computable Extensions 


(Raskar, 30 minutes) 

10:00:  A.4  Sensor Innovations



(Tumblin, 30 minutes)

10:30:  Q & A





(5 minutes)

10:35:  Break: 25 minutes

Module 2: 90 minutes

11:00:  B.1  Illumination As Computing


(Debevec, 25 minutes) 

11:25:  B.2  Scene and Performance Capture


(Debevec, 20 minutes)

11:45:  B.3  Image Aggregation & Sensible Extensions
(Tumblin, 20 minutes)

12:05:  B.4  Community and Social Impact 


(Raskar, 20 minutes)

12:25:  B.4 Summary and Discussion, Q&A 


(All, 10 minutes) 







