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Part 8
Color Image Processing

For a long time, I limited myself to one color—as a form of discipline.
~Pablo Picasso
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6. Color Image Processing
►Color Fundamentals

►Color Models

►Pseudocolor Image Processing

►Basics of Full-Color Image Processing

►Color Transformations

►Smoothing and Sharpening

►Image Segmentation Based on Color

►Noise in Color Images

►Color Image Compression



Color Transformations
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1 2( , ,..., ),          1, 2,..., .i i ns T r r r i n= =

 ( , ) ( , )g x y T f x y=

f(x,y) is a color input image, g(x,y) is a transformed or processed 

color output image, and T is an operator operating in the spatial 

neighborhood of (x,y) on f.

𝑟𝑖 and 𝑠𝑖 are variables that represent the color components of 

f(x,y) and g(x,y) at any point (x,y). N is the set of transformation 

or color matching functions that operate on 𝑟𝑖 to produce the 

number of color components and {𝑇1, 𝑇2 , … , 𝑇𝑛 }, s.
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Color Slicing
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►Highlighting a specific range of colors in an image

1 2

If the colors of interest are enclosed by a cube of width W 

and centered at a protypical color with components 

( , ,..., ),  the necessary set of transformations is
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Color Slicing
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If  a sphere is used to specify the colors of interest, 

R  is the radius of the enclosing of its center. 

The transformations is
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Color Slicing
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Tone and Color Corrections
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Color Image Smoothing
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Let  denote the set of coordinates defining a neighborhood 

centered at ( , ) in an RGB color image. The average of the 

RGB component vectors in this neighborhood is 
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Color Image Sharpening
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The Laplacian of vector c is 
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Image Segmentation Based on Color Information
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Segmentation in RGB Vector Space
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Let the average color of interest is denoted by the 

RGB vector . Let  denote an arbitrary point in

RGB space. 

    ( , ) ( ) ( )

               ( ) ( ) ( )

T

R R G G B B

a z

D z a z a z a z a

z a z a z a

 = − = − − 

 = − + − + − 



22



23



24



25



26



References

27

►Sayısal Görüntü İşleme, Palme Publishing, Third Press
Trans. (Orj: R.C. Gonzalez and R.E. Woods: "Digital 
Image Processing", Prentice Hall, 3rd edition, 2008).

►“Digital Image Processing Using Matlab”, Gonzalez & 
Richard E. Woods, Steven L. Eddins, Gatesmark
Publishing, 2009

►Lecture Notes, CS589-04 Digital Image Processing, 
Frank (Qingzhong) Liu, http://www.cs.nmt.edu/~ip

►Lecture Notes, BIL717-Image Processing, Erkut Erdem
►Lecture Notes, EBM537-Image Processing, F.Karabiber
►https://docs.opencv.org/
►Bekir Aksoy, Python ile İmgeden Veriye Görüntü 

İşleme ve Uygulamaları, Nobel Akademik Yayıncılık

https://docs.opencv.org/

