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Teaching staff introductions



Instructor:loannis(Yanni$ Gkioulekas
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| =% Originally from Greece

National Technical University of Athens (2004

me at Harvard in 2011
(obviously need new photo)

My website: http://www.cs.cmu.edu/~igkioule



Building ascatterometer

camera for measuring parameters
of scattering materials

Image synthesized from measurements

mixed soap
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Seeing light in flight

camera for capturing video at *0
frames per second



Seeing inside objects
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camera thick smoke what a regular what our a slice through
cloud camera sees camera sees the cloud



Seeincaround walls

what a regular what shape our
hidden object camera camera sees camera sees

wall
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TA:TianchengZhi

ACSIPhDStudent
A AdvisorsSrinivasdNarasimharand Martial Hebert

AResearchnterests:Multispectrallmagingand Material
Recognition

AEducation:
AUndergraduatestudent, EECekingJniversity20122016
APhDstudent,SCSCarnegieMellon University2016

My website: http://www.cs.cmu.edu/~tzhi



CurrentResearcliroject:
MaterialawareCrossmodalimageAlignment

Real world is not always

Lambertian(diffuse reflection) | RGBNIR
Stereo Pair

Predicted
Depth

Light Glass Glossy Surface

Not aware of material Aware of light



CurrentResearclfroject:
PowderRecognitiorviaShortwavelnfraredMultispectrallmaging

Not Distinguishable Distinguishable Shortwave Infrared
in VISand NIR in SWIR (different spectrumsettings)
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What Is computational photography?



computer
VISIONn

pptics and
Sensors

[Slide credit: KriKitani



Analog photography

optics to focus light on film to capture focused light  dark room for limited post
an image plane (chemical process) processing (chemical proces



Digital photography

- .
optics to focus light on  digital sensor to capture focusedon-board processor for post
an image plane light (electrical process) processing (digital process



Computational photography

optics to focus light on  digital sensor to capture focused arbitrary computation
an image plane light (electrical process) between sensor and image



Overcomdimitations of digitabhotography

Image enhancement and photographic look
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camera output iag after stlitimnein

[Bae et al., SIGGRAPH 2C



Overcomdimitations of dlgltabhotography
High dynamic range (HDR) imaging —

One of your
homeworks

[example fromwww.dpreview. com[Debevecand Malik, SIGGRAPH 19




Enhance otherwise invisible information

Postcapture motion magnification

original video - motion-magnified video

One of your
homeworks$

[Wadhwaet al., SIGGRAPH 20




Create realistinoewimagery

Imageblending and harmonization
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One of your
homeworks$

[Sunkavalket al., SIGGRAPH 20




Process image collections

Auto-stitching images into panoramas

One of your
homeworks$

[Brown and Lowe, IJCV 20




Process (very) large image collections

Using the Internet as your camera

Mining Time-Lapse Videos
from Internet Photos

Ricardo Martin-Brualla! David Gallup? Steve Seitz!»2

'University of Washington *Google

@ SIGGRAPH2015
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reconstructing cities from Internet photos time-lapse from Internet photos

[Agarwal et al., ICCV 2Q(Q®artin-Bruallaet al., SIGGRAPH 20.



Computational photography

optics to focus light on  digital sensor to capture focused arbitrary computation
an image plane light (electrical process) between sensor and image



