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Chromaticity Diagrams  

How can we describe the perceptual color space in a way 

which is easy to use and consistent with its results no matter 

what input or output devices are used? 

 

ÅTelevision (video) 

ÅDigital cameras 

ÅPrinters 

ÅProjectors 



RGB Space  
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Q Å Q: Color vector 

Å R, G, B: tristimulus values  

               i.e. RGB coordinates 

Å      :Unit plane (R+G+B = 1) 



Color Triangle for RGB Primaries  
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r+g+b = 1 

Note: Only colors lying 

within the color triangle 

rgb can be exactly 

reproduced. 
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Color Triangle for RGB and XYZ  
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XYZ Assumptions  

1. One coordinate, and one coordinate only, should represent the 

luminance. 
 

2. The line between x and y should be nearly coincident with 

the spectral  locus for colors in the 550nm to 700nm (green-

red) range. 
 

3. The spectral locus of all realizable colors should lie in the all-

positive XYZ quadrant. 

 

\  For realizable colors, all XYZ values and all color matching 

functions are positive. 



XYZ Color Matching Functions  

ÅAll positive values 

Åy is the luminous 

efficiency function 

ÅEqual area 

 



Describing Color in XYZ  

ÅLuminance Y 

ÅChromaticity  
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Chromaticity Diagram  



The luminance or lightness axis, when added to the chromaticity 

diagrams provides the third dimension for color. 







3D Model - Billmeyer  


