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The Joy of Blending …..
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Monkey & lamb (eranlip)
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Tadam..
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old & new (helfer)
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The result
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Bean&Mona (amitaig)
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The lovely result
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The hand, the pencil  (udim)
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Seems very useful..
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Image + shifted image
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The 8th wonder (dudial)
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Targil 13 : 

Image Manipulation using the Gradient Domain
•Gradient Domain High Dynamic Range Compression

•Deriving intrinsic images from image sequences
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Motivation For Using Image Derivatives
We have seen some basic need for using image 

derivatives
• Edge detection in image
• Motion estimation (part of LK process)

In many cases it is required to perform the operations in 
the gradient domain rather than directly on the image 
values

• Gradient domain blending (seen in the blending 
lesson)

• High Dynamic Range Compression
• Deriving intrinsic images
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Important Observation

The absolute luminance is not very important to the 
human visual system

The significant content of the image is in changes 
(gradients)
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Reminder : Gradient

The vector of derivatives
The gradient points in the direction of most rapid change in intensity
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Reminder : Getting the Derivatives
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Reminder : The Gradient Size
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Problem: Dynamic Range
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Problem: Dynamic Range
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Deriving intrinsic images from 
image sequences

Yair Weiss
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Intrinsic Images (Barrow and Tenenbaum 78)
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Intrinsic images from sequences

How many equations and unknowns now
• Still ill-posed (T equations T + 1 unknowns).
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How Can We Solve This ?
Work in the log domain

Apply derivative filters on the image sequence
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filter derivative
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Statistics of natural images
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How Can We Solve This (illustration) ?
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How Can We Solve This ?
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How Can We Solve This ?

��

Hebrew University Image Processing - 2005

How Can We Solve This ?
Formal way :
• It can be shown in statistical manner that the 

Maximum Likelihood Estimation on the derivative of 
the reflection image is the median (over T) of 

Intuition :
• The edges resulting from reflectance are constant 

throughout the sequence and median will preserve 
them

• The edges resulting from the illumination components 
are changing over time and therefore median will 
eliminate them

• It is enough to have gradient images to reconstruct 
the original images
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The Algorithm
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Results: Yale face database B
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Results
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Pasting Logos
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Pasting Logos with Cast Shadows


