
CMY color model 
 

• Each color is represented by the three secondary colors --- cyan (C), 
magenta (M), and yellow (Y ).  

• It is mainly used in devices such as color printers that deposit color 
pigments.  

• It is related to the RGB color model by the following: 
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YIQ color model 
 

• Each color is represented in terms of a luminance component (Y) and 
two chrominance or color components: inphase (I) and quadrature 
(Q) components.  

 
• Used in United States commercial TV broadcasting (NTSC system).  
 
• The Y component provides all the video information required by a 

monochrome TV receiver/monitor.  
 
• It is related to the RGB model by: 

 

 
• The main advantage of the YIQ model is that the luminance and 

chrominance components are decoupled and can be processed 
separately.  
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HSI or HSV color model 
 

• Each color is specified in terms of its Hue (H), Saturation (S) and 
intensity (I) or value (V).  

 
• Note that the I in HSI model is different than the I in YIQ model. This 

model is sometimes referred to as HSV instead of HSI.  
 
• The main advantages of this model is that: 

• Chrominance (H, S) and luminance (I) components are decoupled.  
• Hue and saturation is intimately related to the way the human 

visual system perceives color.  
 
• In short, the RGB model is suited for image color generation, whereas 

the HSI model is suited for image color description. 
 
• It is related to the RGB model as follows: 

 
 
• Equations for inverse transformations are given in the text (pp. 299-

300).  
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Manipulation of HSI components 
 

• Consider the primary colors chart below and the corresponding HSI 
component images.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• To change the individual color of any region in the RGB image, we 
change the value of the corresponding region in the Hue image. Then 
we convert the new H image with the original S and I images to get 
the transformed RGB image.  

 



• We can modify saturation and intensity like-wise, by manipulating 
the corresponding component image in the HSI  model.  

 
• For example, we can manipulate the RGB color chart as follows:  
 

o Change all the green and blue regions into red by setting to 0 the 
corresponding regions in the H component image. 

o Reduce the saturation of the Cyan region by ½ by manipulating 
the corresponding region in the S component image.  

o Reduce by ½ the intensity of the white region by manipulating 
the corresponding region in the I component image.  

 
• The resulting H, S, and I images are converted back to RGB and 

displayed below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Pseudo Coloring 
 
 
• Assign colors to monochrome images, based on various properties of 

their graylevel content. 
 
• It is mainly used for human visualization and interpretation.  
 
• Several transformations can be used for this purpose.  
 
• For example, we may use a different enhancement technique to 

highlight different features and color code them appropriately.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Intensity Slicing 
 

• View an image as a 2-D intensity function. Slice the intensity (or 
density) function by a plane parallel to the coordinate axes.  

 
 

• Pixel with grayvalues above the plane are color coded with one 
color and those below are coded with a different color.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• This gives a two-color image. Similar to thresholding but with 
colors.  

 
• Technique can be easily extended to more than one plane.  
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Gray Level to Color Transformations 
 

• Perform three independent transformations on the graylevel of an 
input monochrome image.  

 
• The outputs of the three transformations are fed to the Red, Green, 

and Blue channels of a color monitor.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Read example in page 309-310 of text. 
 
• This technique can also be used to combine several monochrome 

images into a single composite color image.  
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• This is frequently used in multispectral imaging, where different 

sensors produce individual monochrome images, each in a different 
spectral band.  

 
 
 
 
 
 

 
 
 
 
 
 
 



Example 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


