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Recovering Intrinsic Images 

from a Single Image

Presented by

Santosh Kumar Divvala
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What are Intrinsic Images?

Input Image Reflectance Orientation Illumination Distance

Input Image Foreground Image Background Image

ó+ô  is a overloaded operator !
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Why is it useful?

ÅSegmentation

ÅReconstruction
Original IlluminationReflectance

Original IlluminationReflectance
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Shading and Reflectance

= x

= x

Shading/Illumination Reflectance
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Past Work: Retinex theory (Land etal)

ÅUtilizes log-Image derivatives 

Image(x,y) = Luminance(x,y) x Reflectance(x,y)   
=> logI = logL + logR

ÅIll -posed Problem: Exploit spatial structure
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Past Work:  Image Sequences (Weiss etal)

ÅExploit temportal structure 

Reflectance(x,y,t) = Reflectance(x,y)

ÅReflectance Map == Background Image

ÅIllumination Image = Image ïReflectance 
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Past Work:  Image Sequences (contd)
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Proposed Approach

ÅIdea: Use several local information/features 

to classify (aka boosting framework)

ÅFeatures suggested

ïColor information

ïGray-scale information
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Color

ÅCi : vectors in [r g b] space

ÅIf  dot(C1, C2) > Threshold
ïClassify as Shading

Åelse
ïClassify as Reflectance

C1

C2C2
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Color not enough!
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Gray Scale Information

ÅLearn the filter responses for different type 

of edges

Ip = image patch 

w = linear filter

F = a non-linear operation!

wIIF pp )( Î
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Gray Scale Information (contd)

ÅAdaboost for learning

ïGreedy selection of filters and threshold

ÅSynthetic training images

Shading Examples Reflectance Examples


