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Chromaticity
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Chromaticity Diagram

x and y to represent colors

(C.I.E. CHROMATICITY DIAGRAM)
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FIGURE 6.5
Chromaticity
diagram.
(Courtesy of the
General Electric
Co., Lamp
Business
Division.)
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Chromaticity Di

agram (Cont 0d

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

(C.I.E. CHROMATICITY DIAGRAM)
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Color Gamut

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

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

A Not all colors can be
represented by 3
primary colors

FIGURE 6.6
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Color Models

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

A RGB model: monitors and cameras
A CMY (Cyan, magenta, and yellow): printing

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



RGB Model

3D Cartesian coordinate system

All colors are normalized to [0, 1]

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

FIGURE 6.7
Schematic of the
RGB color cube.
Points along the
main diagonal
have gray values,
from black at the
origin to white at
point (1,1, 1).
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FIGURE 6.8 RGB
24-bit color cube.




RGB Model (Cont 60d)

FIGURE 6.8 RGB
24-bit color cube.
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CMY/CMYK Model

CMY (Cyan, Magenta, Yellow)

A Represent the light reflected
from the surface.
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HSI Model

A better model to describe colors.
AHue: the dominant color observed

ASaturation: the purity of the color (how much the color is
polluted by white color)

AValue/Intensity: intensity level



HSI Model

A better model to describe colors.

AHue: the dominant color observed

ASaturation: the purity of the color (how much the color is
polluted by white color)

Avalue/Intensity: intensity level
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FIGURE 6.12
Conceptual
relationships
between the RGB
and HSI color
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HSI Model
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HSI to RGB

Assume RGB values have been normalized to [0,1]
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Case Study for RGB  -HSI

Original RGB Hue
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Saturation Intensity
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HSI Model
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FIGURE 6.15 HSI components of the image in Fig. 6.8. (a) Hue, (b) saturation, and (c) intensity images.
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Manipulate
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Full Color Image in Different Color Space

FIGURE 6.30 A full-color image and its various color-space components.
Interactive.)
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Pseudo Color Image Processing

Pseudo color/false color: assign colors to gray values
Enhance the visualization quality of the image
A Segmentation results

A Enhance the intensity difference



Intensity Slicing
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FIGURE 6.19 An alternative representation of the intensity-slicing technique.



Pseudo Color Image Processing

Pseudo color/false color: assign colors to gray values
Enhance the visualization quality of the image
A Segmentation results

A Enhance the intensity difference



Intensity Slicing
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FIGURE 6.19 An alternative representation of the intensity-slicing technique.

FIGURE 6.18
Geometric
interpretation of
the intensity-
slicing technique.



Examples of Intensity Slicing

a
b

FIGURE 6.21

(a) Monochrome
X-ray image of a
weld. (b) Result
of color coding.
(Original image
courtesy of
X-TEK Systems,
Ltd.)

ab

FIGURE 6.20 (a) Monochrome image of the Picker Thyroid Phantom. (b) Result of den-
sity slicing into eight colors. (Courtesy of Dr. J. L. Blankenship, Instrumentation and
Controls Division. Oak Ridge National Laboratory.)



Examples of Intensity Slicing

ab
cd

FIGURE 6.22 (a) Gray-scale image in which intensity (in the lighter horizontal band shown) corresponds to
average monthly rainfall. (b) Colors assigned to intensity values. (c) Color-coded image. (d) Zoom of the
South American region. (Courtesy of NASA..)



