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Course announcements

ÅHomework 5 has been posted.
- Due on Friday November 9th.

ÅCǊƛŘŀȅΩǎ ƻŦŦƛŎŜ ƘƻǳǊǎ ǿƛƭƭ ōŜ ƘŜƭŘ ōȅ Alankar.

ÅGreat talk this Thursday: Eric Fossum, inventor of the CMOS sensor, 
will talk about quantum (i.e., photon-counting) CMOS sensors.



hǾŜǊǾƛŜǿ ƻŦ ǘƻŘŀȅΩǎ ƭŜŎǘǳǊŜ

ÅDirect and global illumination.

ÅDirect-global separation using high-frequency illumination.

ÅLight transport probing.

ÅDirect-global separation using diagonal probing (coaxial case).

ÅDirect-global separation using epipolarprobing (non-coaxial case).

ÅEnergy-efficient epipolarimaging.



Slide credits

These slides were directly adapted from:

ÅShree Nayar(Columbia).
ÅaŀǘǘƘŜǿ hΩ¢ƻƻƭŜ ό/a¦ύΦ
ÅSupreethAchar (Google, formerly CMU).



Direct and global illumination
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Direct and Global Components:  Interreflections
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Direct-global separation using high-
frequency illumination



High Frequency Illumination Pattern
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High Frequency Illumination Pattern
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Other Global Effects:  Subsurface Scattering
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Other Global Effects:  Volumetric Scattering
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Scene

Direct Global



V-Grooves:  Diffuse Interreflections

Direct Global

concave convex

Psychophysics:

Gilchrist 79, Bloj et al. 04



Real World Examples:

Can You Guess the Images?



Eggs:  Diffuse Interreflections
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Wooden Blocks:  Specular Interreflections
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Novel Images



Actual Shape 

Photometric Stereo: The Pseudo Shape

Pseudo Shape 
)95.0( =r

Nayar et al., 1991



Photometric Stereo using Direct Images
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Variants of Separation Method

ωShadow of Line Occluder

ωShadow of Mesh Occluders

ωCoded Structured Light

ωShifted Sinusoids
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3D  from Shadows:

Bouguet and Perona 99



Direct Global

Building Corner



Shower Curtain: Diffuser
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Direct Global

Shower Curtain: Diffuser



Kitchen Sink:  Volumetric Scattering
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Volumetric Scattering:

Chandrasekar 50,  Ishimaru 78 



Peppers:  Subsurface Scattering

Direct Global



Real or Fake?
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Tea Rose Leaf

Direct Global

Leaf Anatomy:Purves et al. 03



Translucent Rubber Balls
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Scene Direct Global
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Marble:  When BSSRDF becomes BRDF

Subsurface Measurements:

Jensen et al. 01, Goesele et al. 04 



Hand

Direct Global

Skin:Hanrahan and Krueger 93,

Uchida 96, Haro 01, Jensen et al. 01,

Igarashi et al. 05, Weyrich et al. 05
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Separation from a Single Image
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Blonde Hair
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Hair Scattering: Stamm et al. 77,

Bustard and Smith 91, Lu et al. 00

Marschner et al. 03



Pebbles:  3D Texture

Direct Global



Pink Carnation

GlobalDirect

Spectral Bleeding:Funt et al. 91
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Mirror Ball:  Failure Case

Direct Global



Light transport probing (see part 2)



Direct-global separation using epipolar
probing (non-coaxial case)






























