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Course announcements

A Homework 5 has been posted.
- Due on Friday Novembet¥ 9
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A Great talk this Thursday: EFessuminventor of the CMOS sensor,
will talk about quantum (i.e., photesounting) CMOS sensors.
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A Direct and global illumination.

A Directglobal separation using higiequency illumination.

A Light transport probing.

A Directglobal separation using diagonal probing (coaxial case).
A Directglobal separation usirgpipolarprobing (norcoaxial case).

A Energyefficientepipolarimaging.



Slide credits

These slides were directly adapted from:

A ShreeNayar(Columbia). )
Aal GGKSg hQe¢ez22fS 6/ a!uvo
A SupreethAchar (Google, formerly CMU).



Direct and global illumination



Direct and Global lllumination
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Direct and Global Component&iterreflections
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Directglobal separation using high
frequency lllumination



High Frequency lllumination Pattern
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High Frequency lllumination Pattern
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Separation from Two Images
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Other Global EffectsSubsurface Scattering
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Other Global Effectss
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Direct Global



V-Grooves: Diffuse Interreflections

concave convex

Psychophysics:
Gilchrist 79, Bloj et al. 04

Global



Real World Examples:

Can You Guess the Images?



Eggs: Diffuse Interreflections

Direct Global



Wooden Blocks: Specular Interreflections

Direct Global



Novel Images




Photometric Stereo: The Pseudo Shape
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Photometric Stereo using Direct Images
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Variants of Separation Method
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Building Corner

3D from Shadows:
Bouguet and Perona 99
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Shower Curtain:

Diffuser
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Kitchen Sink: Volumetric Scattering

Volumetric Scattering
Chandrasekar 50, Ishimaru 78

Direct Global



Peppers: Subsurface Scattering
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Direct Global



Real Fake

Direct Global



Tea Rose Leaf

Leaf AnatomyPurves et al. 03
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Translucent Rubber Balls




Resolution
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Marble: When BSSRDF becomes BRDF

Scene

Direct Global

Subsurface Measurements:
Jensen et al. 01, Goesele et al. 04




Hand

Skin:Hanrahan and Krueger 93,
Uchida 96, Haro 01, Jensen et al. 01
Igarashi et al. 05, Weyrich et al. 05




Hands
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Separation from a Single Image




Face
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Blonde Hair

Hair ScatteringStamm et al. 77,
Bustard and Smith 91

Marschner et al. 03

Lu et al. 00
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Pebbles: 3D Texture




Pink Carnation

Spectral BleedingFunt et al. 91
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Mirror Ball: Faillure Case

Direct Global



Light transport probing (see part 2



Directglobal separation usirgpipolar
probing (nonrcoaxial case)



basic light paths

camera projector



basic light paths
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basic light paths

camera projector



basic light paths
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basic light paths
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epipolar constraint & light transport
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epipolar constraint & light transport

indirect paths almost .
never satisfy constraints A mirror
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indirect paths almost
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blocking epipolar paths with patterns & masks
~
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blocking epipolar paths with patterns & masks
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blocking epipolar paths with patterns & masks
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blocking epipolar paths with patterns & masks
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blocking epipolar paths with patterns & masks
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basic light paths




