A.1 Introduction (Raskar, 15 minutes)

1. Digital photography compared to film photography

Reviewed Pages (Good):

http://en.wikipedia.org/wiki/Digital_versus_film_photography
http://photography.about.com/od/filmvsdigital/Film_Photography_vs_Digital_Photography.htm
http://www.dpreview.com/reviews/ (Review of camera equipment in the market)


User pages:

http://www.dlcphoto.com/Digital%20vs%20Film.htm
http://www.adigitaldreamer.com/articles/digital-photography.htm
http://www.kriskrug.com/?p=273 (Why Digital photography is bad)
http://www.kenrockwell.com/tech/filmdig.htm (Good user comparison)
2. Image formation

Reviewed:

www.howstuffworks.com/camera.htm
www.howstuffworks.com/digital-camera.htm
Univs Courses:

http://robotics.stanford.edu/~birch/projective/node19.html
http://homepages.inf.ed.ac.uk/rbf/CVonline/LOCAL_COPIES/OWENS/LECT1/node2.html
www.cfar.umd.edu/~lsd/426/image-formation.pdf
http://hyperphysics.phy-astr.gsu.edu/hbase/geoopt/imgfor.html
http://www.glenbrook.k12.il.us/gbssci/phys/mmedia/optics/ifpm.html
http://mplab.ucsd.edu/~marni/CSHL_Tutorials/CSHL_Tutorials.htm
3. Image sensors 

Reviewed/Expert:

http://en.wikipedia.org/wiki/Image_sensor
http://www.shortcourses.com/sensors/
http://www.beyondlogic.org/imaging/camera.htm
Univs Courses:

http://homepages.tig.com.au/~parsog/photo/sensors1.html
User/Naïve:

http://gizmodo.com/383170/giz-explains-digital-camera-image-sensors
4. Optics

Reviewed/Expert:

http://en.wikipedia.org/wiki/Optics (Has more links)

http://en.wikipedia.org/wiki/4D_light_field#The_4D_light_field
http://www.lightandmatter.com/area1book5.html
http://www.play-hookey.com/optics/
http://www.optics2001.com/
Univ Courses:

http://www.mip.berkeley.edu/physics/bookedx.html
http://www.ece.umd.edu/~taylor/optics.htm (History of Optics)

A.2 Concepts in Computational Photography (Tumblin, 15 minutes)

1. The ‘Photographic Signal’

www.merl.com/people/raskar/photo/Slides/01BasicJTJuly31.ppt
2. What is the ideal photograph?

Expert/Papers/Books

http://en.wikipedia.org/wiki/Photograph
www.merl.com/people/raskar/photo/Slides/01BasicJTJuly31.ppt
http://bjaesthetics.oxfordjournals.org/cgi/reprint/29/1/1.pdf
http://www.jstor.org/sici?sici=0093-1896(198121)7%3A3%3C577%3APAR%3E2.0.CO%3B2-B&cookieSet=1
Naïve users’ discussion

http://www.fotocommunity.com/forum/read.php?f=47&i=27&t=27
http://photo.net/bboard/q-and-a-fetch-msg?msg_id=00BxUh
3. Ray-based versus pixel-based concepts

Expert/Papers

www.iongeo.com/content/released/GXT_FB03_WE_wkshp_review.pdf
http://mercury.tvu.ac.uk/pbi/
http://mercury.tvu.ac.uk/photoimaging
http://en.wikipedia.org/wiki/Ray_%28optics%29
4. Understanding dimensionality of rays outside and inside the camera

http://en.wikipedia.org/wiki/4D_light_field#The_4D_light_field
http://astrophysics.gsfc.nasa.gov/cai/coded_intr.html
http://graphics.stanford.edu/projects/lightfield/
http://graphics.stanford.edu/talks/lightfields-UVa-oct05/lightfields-UVa-18oct05-san.ppt
http://graphics.stanford.edu/talks/ibr98-levoy/slides
A.3 Optics: Computable extensions (Raskar, 30 minutes)

1. Wavefront coding
Expert/Reviewed/Papers/PPTs/Univs
http://en.wikipedia.org/wiki/Wavefront_coding (Has more links)

http://www.cdm-optics.com/?section=Tutorials
http://www.colorado.edu/isl/papers/edf/paper.html
http://citeseer.ist.psu.edu/284469.html
http://graphics.stanford.edu/courses/cs448a-06-winter/dowski-wavefront-coding-optics95.pdf
http://emfs1.eps.hw.ac.uk/~ceearh2/Optical%20designers'%20meet%20Sept06.6.ppt
News:
http://www.laserfocusworld.com/articles/article_display.html?id=197348
2. Nonlinear optics
Expert/Reviewed/Papers/PPTs/Univs

http://en.wikipedia.org/wiki/Nonlinear_optics
http://phys.strath.ac.uk/12-370/
http://www.worldscibooks.com/physics/3648.html
www.icfo.es/images/publications/J03-027.pdf
www.physics.gatech.edu/gcuo/UltrafastOptics/3803/OpticsI23NonlinearOptics.ppt
http://www.optics.rochester.edu/workgroups/boyd/nonlinear.html
3. Graded-index
http://en.wikipedia.org/wiki/Graded-index_fiber
http://www.tpub.com/neets/tm/107-2.htm
http://www.britannica.com/eb/topic-240553/graded-index-fibre
4. Folded optics
http://www.photonics.com/content/news/2007/January/31/86269.aspx
5. Tombo Schlieren optics; extensions

http://www.fas.harvard.edu/~scidemos/LightOptics/SchleirenOptics/SchleirenOptics.html
http://en.wikipedia.org/wiki/Schlieren_photography
http://web.grinnell.edu/courses/Phy/s02/phy337-01/SchlierenandIndex.pdf
www.washington.edu/research/urp/symp/downloads/proceedings2006.pdf
6. Photonic Crystals and black silicon

Expert/ Reviewed/ Univ

http://en.wikipedia.org/wiki/Photonic_crystal
http://physicsworld.com/cws/article/print/530
http://ab-initio.mit.edu/photons/tutorial/
http://mazur-www.harvard.edu/research/detailspage.php?rowid=1
http://www.physorg.com/news70282948.html
http://www.photonics.com/content/spectra/2006/October/research/84590.aspx
News:

http://www.hno.harvard.edu/gazette/1999/12.09/silicon.html
http://www.hno.harvard.edu/gazette/2001/10.11/01-silicon.html
7. Negative index materials 
Expert/ Reviewed/ Univ

www.iop.org/EJ/article/0034-4885/68/2/R06/rpp5_2_R06.pdf
http://physicsworld.com/cws/article/news/18434
http://en.wikipedia.org/wiki/Metamaterial
http://en.wikipedia.org/wiki/Refractive_index#Negative_Refractive_Index
http://www.ee.duke.edu/~drsmith/negative_index_about.htm
News:

http://physicsworld.com/cws/article/print/17398
8. Mirage program Agile Spectrum Imaging

http://www.cs.northwestern.edu/~amohan/agile/
http://egdl1.cgv.tugraz.at/EG/CGF/volume27/issue2/v27i2pp709-717.pdf.abstract.pdf
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1467-8659.2008.01169.x
9. Random-lens Imaging (Torralba…)

http://dspace.mit.edu/bitstream/1721.1/33962/2/MIT-CSAIL-TR-2006-058.pdf
http://hdl.handle.net/1721.1/33962 

Dappled photography: mask enhanced cameras for heterodyned light fields and coded aperture refocusing http://portal.acm.org/citation.cfm?id=1276463
10. What can we learn from animal eyes?

http://www.msnbc.msn.com/id/10075854/
A.4 Sensor Innovations (Tumblin, 30 minutes)

1. Trends in sensor pixel pitch (now ~1.9 micron)

www.mapps.org/SupportingFiles/documents/Sensor_Panel_Southard.ppt
www.slac.stanford.edu/econf/C020909/efslide.pdf
http://arxiv.org/pdf/physics/0401030
www.ifp.uni-stuttgart.de/publications/phowo07/090Burghartz.pdf
http://www.clarkvision.com/imagedetail/digital.sensor.performance.summary/
2. Resolution vs. noise issues
http://jnm.snmjournals.org/cgi/content/abstract/45/9/1519
http://www.clarkvision.com/imagedetail/
http://jmicro.oxfordjournals.org/cgi/content/full/dfm007v1
http://www.kenrockwell.com/tech/dslr-comparison/resolution.htm
3. Assorted pixels and de-mosaicking
http://groups.csail.mit.edu/graphics/classes/CompPhoto06/html/lecturenotes/futureMay112006.ppt
Assorted pixels: multi-sampled imaging with structural models, http://portal.acm.org/citation.cfm?id=1198563
http://www1.cs.columbia.edu/CAVE/projects/hdr_ap/hdr_ap.php
www.csie.ntu.edu.tw/~cyy/courses/vfx/06spring/lectures/handouts/lec03_hdr.ppt
http://en.wikipedia.org/wiki/Demosaicing
4. Hi-resolution Streaming cameras
http://imsc.usc.edu/research/project/recorder/recorder_nsf8.pdf
5. Thermal sensors and benefits of thermal imaging
http://en.wikipedia.org/wiki/Thermography
http://www.maxmax.com/ThermalCamerasDifferences.htm
www.igcar.ernet.in/events/inde2007/INDE%20presentations/J.Govindarajan-Fusion_IPR.pdf
http://www.machinemonitoring.co.uk/thermal.htm
6. Millimeter wave sensors, 3D sensors: Canesta, Zcam

http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/19910004366_1991004366.pdf
http://www.venchar.com/2005/04/millimeterwave_.html
http://repositories.tdl.org/handle/1969.1/3134
www.cs.northwestern.edu/~jet/docs/EG2006STAR_CompPhotog.pdf
www.merl.com/people/raskar/photo/course/NEU05/Lectures/13LectureDec7Web.ppt
http://www.physorg.com/news775.html
http://www.dvhardware.net/article25457.html
7. Single-Photon Detectors

http://qubit.nist.gov/qiset-PDF/Nam.QISET2004.pdf
http://www.toshiba-europe.com/research/crl/qig/singlephotondetection.html
http://physics.nist.gov/Divisions/Div844/events/ARDAworkshop/2003/Albota_NIST_workshop.pdf
http://www.sciencedaily.com/releases/2003/08/030813070545.htm
http://physics.nist.gov/Divisions/Div844/events/ARDAworkshop/agenda.html
8. Penrose Tiles as pixels (Ben-Ezra)
Penrose Pixels Super-Resolution in the Detector Layout Domain, http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=4408819&arnumber=4408888&count=400&index=68
http://www.math.ucla.edu/~jimc/mathnet_d/penrose.html
9. Compressed Sensing

http://www-stat.stanford.edu/~donoho/Reports/2004/CompressedSensing091604.pdf
http://users.ece.gatech.edu/~justin/ssp2007/ssp07-cs-tutorial.pdf
http://www.dsp.ece.rice.edu/cs/
http://terrytao.wordpress.com/2007/04/13/compressed-sensing-and-single-pixel-cameras/
B.1 Illumination as Computing (Debevec, 25 minutes)

1. Light stages,

2. Structured light for shape, reflectance, and more.

3. Coherent light advantages/problems;

4. Femtosecond light sources & detection;

5. Direct/indirect separations,

6. Diffuse/specular separations,

7. Glare: Sensing, Compensation, and Control

8. True light-field displays (360’ LF display),

9. Pico-projectors; what is newly possible?

B.2 Scene & Performance Capture (Debevec 20 minutes)

1. Gradient illumination methods

2. High-speed hybrids for real-time markerless performance capture;

3. Visible and invisible markers: UV sensitive dye, etc.

4. Tradeoffs: measurement time/cost/resolution/flexibility;

B 3. Image Aggregation & Sensible Extensions (Tumblin 20 minutes)

1. Merging uncalibrated cameras:

2. PhotoTourism,

3. Knowledge from Web-cam aggregates (Robert Pleiss) ,

4. Generalized Dynamic Stitching methods for mismatched viewpoints, 
5. Learning with databases 
6. (Alosha Efros papers: -pop-up 3D, re-lighting) 
7. Face detection for auto-focus, auto-exposure, 
8. Smile detection (Sony), 
9. Thinning Camera (HP) 
10. Seam Carving (MERL), etc.

B .4 Community and Social Impact (Raskar, 20 minutes)

1. CMU's captcha-like games for object recognition; 
2. Google Earth problems; 
3. From street maps to street-level photos to 3D models

4. Is loss of privacy unavoidable? 
5. How can we compute a better result? (Shai Avidan’s work, etc.)

6. User inputs; 
7. Applied 3D pose/motion capture, 
8. Cell-phone Mouse, 
9. Collision Avoidance devices

10. Actively helpful illuminators: 
11. Contrast enhancing lamps (agile spectrum),

B.5. Summary and Discussion (All, 10 minutes)

New/next questions
New/next tools
Future trends
Advanced concepts 
What’s coming? 
What’s next?
Topics not covered: 
1. Film cameras
2. Optical design
3. Traditional image processing
4. Image based rendering (IBR) and novel view synthesis
5. Hardware technologies for lighting
6. Projector-camera systems
7. Geometric calibration and photometric calibration techniques
8. Compression
9. Storage
