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Introduction

� Color representation is a topic of great 
importance for many computer vision and image 
processing applications

� Many applications depend on a similarity 
measure between pixels

� Color is one of the first of such measures that 
comes to mind

�

RGB

� The most common color space for image 
capture and image display is RGB

� RGB couples Hue and Brightness

(127,0,127) (255,0,255)(0,0,127)

�

Color Spaces

� There are two groups of color models:
– Linear models like �����������	��
� �
– Non linear models like 
������������	������

���	������

� The main goal of most color models is to 
separate color from intensity

� Different applications use different color 
representations

�

“ Linear Color Assumption”

� Most color spaces assume that points on a straight 
line through the origin of the RGB space are of the 
same color and conversely.
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“ Linear Color Assumption”

� Color in real images usually doesn’t follow this linear 
assumption

�

Color Distortion

� Various phenomena in the scene itself and during 
the image acquiring process distort the linear model

� Scene related color distortion:
– Specularity
– Inter reflectance
– Other physical phenomena…

� Camera related color distortion:
– Color enhancement (gamma correction)
– Saturation

– Blurring
– Noise

�

Looking at Histograms
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Looking at Histograms
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The ‘Color Lines’ Model

� Objects having homogenous colors form 
elongated color clusters

� These clusters do not follow the “linear color 
assumption”

� We want to model these color clusters

� This model should be image specific (colors in 
different images undergo different distortions)
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The ‘Color Lines’ Model

� Each color line
represents a single 
color cluster

� In our implementation a 
color line is defined 
using a set of color 
points, each having a 
2D Gaussian 
neighborhood
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Computing the Model

� Searching for optimal general 3D lines in the 
histogram is a difficult problem (NP)

� We use our knowledge regarding the 
expected orientation of the lines in order to 
restrict the search
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Computing the Model
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Computing the Model
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Comparing Different Color Representations
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Comparing Different Color Representations

Original image

HSV CIE-LabColor Lines
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Comparing Different Color Representations

3D RGB histogram 2D HSV histogram 2D CIE-Lab histogram
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Results

Over 80,000 unique  RGB 
triplets

42 color lines

Original image Pixels classification to      
color lines

Pixels projection upon 
the color lines

��

Results

48,869 unique RGB triplets

42,400 unique RGB triplets

13 color lines

46 color lines

Original image Pixels classification to      
color lines

Pixels projection upon 
the color lines
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Applications

The color linesrepresentation may be used 
for many applications such as:
– Segmentation
– Compression
– Noise reduction
– …

��

Segmentation

Input image Pixels classification 
to color lines

Segmentation  using 
mean shift
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Segmentation

Input image

Pixels classification 
to color lines

Segmentation  using 
mean shift
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Correcting Saturated Colors

� Modeling color using color linesenables us to correct 
saturated colors (similar to highlights removal)

��

Color Editing

Original image Changing 
intensities

Changing color 
saturation

Changing colors

��

Color Editing

And another example…
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Summary

� Scene colors form elongated clusters in the 
RGB histogram

� The shape of the clusters depends on the 
specific scene and camera

� These clusters can be modeled using color lines

� This representation can be later used for many 
CV and IMPR applications


