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Colors in Internet vision
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An approach: probabilistic derendering
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Problem: tone mapping is many-to-one
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Problem: tone mapping is many-to-one

Spectral

Scene

Radiance

Rendered 

Color

Rendered

Color

Rendered

Color

?

?

?



Xiong, Saenko, Darrell & Zickler: Probabilistic Derendering

Our approach
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Some data
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[Mann & Picard, 1995; Debevec & Malik, 

1997; Mitsunaga & Nayar, 1999; Grossberg 

& Nayar, 2004; Pal et al., 2004; …]

Per-channel 

“radiometric response functions”

Related Work:
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Some data
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Related Work:

[Chakrabarti et al, 2009; Lin et al., 2011]

Cross-channel deterministic maps 
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Our approach: local GP regression

Training set:

[Urtasan & Darrell, 2008]

[Rasmussen and Z. Ghahramani, 2002]

[McHutchon and Rasmussen, 2011]R
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Potential Applications
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Potential Applications

Recognition

[Nilsback and Zisserman, 2006]

Deblurring (blind or non-blind)

[Whyte et al., 2011]

Intrinsic images

[Sunkavalli et al., 2008]
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Potential Applications

Photometric stereo

[Ackerman et al., 2010]

Shadow removal

[Finlayson et al., 2002] [Mallick et al., 2006]

Glare removal

[Debevec and Malik, 1997]

Multi-exposure HDR imaging
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Probabilistic multi-exposure imaging

Multi-exposure imaging

Conventional approach:

weight all measurements equally

Probabilistic approach:

combine estimates according to variance

[Debevec and Malic, 1997]

[Mitsunaga and Nayar, 1999]

[Robertson et al. 2003]

……
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Probabilistic multi-exposure imaging

Multi-exposure imaging
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Probabilistic multi-exposure imaging

Multi-exposure imaging
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Probabilistic multi-exposure imaging

Multi-exposure imaging
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Probabilistic multi-exposure imaging

Multi-exposure imaging
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Probabilistic multi-exposure imaging

Multi-exposure imaging

[8     ,         215]
[0, 255] [1, 254] [2, 245] [4, 235] [6, 225] [8, 215] [10, 205]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

jpg values used for estimation

re
la

ti
v
e

 r
m

s
 e

rr
o

r

Panasonic DMC-LX3

 

 

Ours

Chakrabarti et al. 2009

Lin et al. 2011



Xiong, Saenko, Darrell & Zickler: Probabilistic Derendering

Probabilistic multi-exposure imaging

Multi-exposure imaging
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Probabilistic photometric stereo

(Calibrated, Lambertian) Photometric stereo

Conventional approach:

weight all measurements equally

Probabilistic approach:

combine estimates according to variance
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Probabilistic photometric stereo

(Calibrated, Lambertian) Photometric stereo

(JPEG) ^ (1/2.2)Chakrabarti et al. 2009Ours

RMS 8.92 degreesRMS 4.54 degreesRMS 3.41 degrees
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Summary

• Color-derendering with a measure of uncertainty

• Improves performance for probabilistic adaptations of 

HDR imaging and photometric stereo

• Should be useful for probabilistic adaptations of other 

tasks as well (deblurring, dehazing, intrinsic images, 

stitching and matching, color constancy, etc.)


