
Todayõs Agenda

ÅColor image processing

ÅReview for Midterm



Chromaticity

Tristimulus values of XYZ space

CIE XYZ matching function
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Chromaticity Diagram

x and y to represent colors

Pure color 

and fully 
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Chromaticity Diagram (Contõd)

Color mixing: any color on a line segment 
can be generated by the two ending 
points in the color diagram

Metamerism : the same color can be 
generated with different  combinations of 
source colors with the same tristimulus
values



Color Gamut

Å Color gamut: a 
complete subset of 
colors can be displayed 
on a device or 
represented by a color 
space.

Å The color represented 
by 3 given colors 
resides in the triangle 
formed by the 3 points

Å Not all colors can be 
represented by 3 
primary colors



Color Models

Color model (space/system): a coordinate 
system or a subspace to represent the colors

ÅRGB model: monitors and cameras

ÅCMY (Cyan, magenta, and yellow): printing

ÅHSI (Hue, saturation, and intensity): separate 
color and gray level information



3D Cartesian coordinate system

All colors are normalized to [0, 1]

Pixel depth: number of bits to represent each pixel in the RGB space

RGB Model

3 hidden planes



RGB Model (Contõd)



CMY/CMYK Model

CMY (Cyan, Magenta, Yellow)

Å Represent the light reflected 
from the surface.

CMYK (CMY + Black)
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HSI Model 

A better model to describe colors.

ÅHue: the dominant color observed

ÅSaturation: the purity of the color (how much the color is 

polluted by white color)

ÅValue/Intensity: intensity level



HSI Model 

A better model to describe colors.

ÅHue: the dominant color observed

ÅSaturation: the purity of the color (how much the color is 

polluted by white color)

ÅValue/Intensity: intensity level

Intensity axis

A plane with the same hue



HSI Model



HSI to RGB
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Assume RGB values have been normalized to [0,1]

HSI values are in [0,1]



Case Study for RGB -HSI

Original RGB Hue

Saturation Intensity
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HSI to RGB

Recover H to [0 360]

RG sector (                   ):

GB sector(                         ):

BR sector(                         ):
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HSI Model



Manipulate

Hue Saturation Intensity



Full Color Image in Different Color Space



Pseudo Color Image Processing

Pseudo color/false color: assign colors to gray values

Enhance the visualization quality of the image

Å Segmentation results

Å Enhance the intensity difference



Intensity Slicing



Pseudo Color Image Processing

Pseudo color/false color: assign colors to gray values

Enhance the visualization quality of the image

Å Segmentation results

Å Enhance the intensity difference



Intensity Slicing



Examples of Intensity Slicing



Examples of Intensity Slicing


