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Pseudocolor Image Processing

 Pseudocolor (also called false color) image processing consists of

assigning colors to gray values based on a specified criterion.

 The principal use of pseudocolor is for human visualization and

interpretation of gray-scale events in an image or sequence of images.
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Pseudocolor Image Processing

• Intensity slicing

Let [0,L-1] represent the gray

scale, let level l0 represent black

𝑓 𝑥, 𝑦 = 0 , and level 𝑙𝐿−1
represent white 𝑓 𝑥, 𝑦 = 𝐿 − 1 .

𝑓 𝑥, 𝑦 = 𝑐𝑘 if 𝑓 𝑥, 𝑦 ∈ 𝑉𝑘

Where 𝑐𝑘 is the color associated

with the k-th intensity, interval 𝑉𝑘
defined by the partitioning planes

at 𝑙 = 𝑘 − 1 𝑎𝑛𝑑 𝑙 = 𝑘
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• Example of intensity slicing
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• Intensity to color transformations

• The idea is to perform three

independent transformations

on the intensity of any input

pixel.
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• Example: Use of pseudocolor for highlighting explosives contained in

luggage.
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• Combine several monochrome images into a single color composite.
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• Example: Color coding of

multispectral images.
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Basic of Full-Color Image Processing 

• Let c represent an arbitrary vector in RGB color space:

𝑐 =

𝑐𝑅
𝑐𝐺
𝑐𝐵

=
𝑅
𝐺
𝐵

𝑐 𝑥, 𝑦 =

𝑐𝑅 𝑥, 𝑦

𝑐𝐺 𝑥, 𝑦

𝑐𝐵 𝑥, 𝑦

=

𝑅 𝑥, 𝑦

𝐺 𝑥, 𝑦

𝐵 𝑥, 𝑦
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Color Transformations

𝑔 𝑥, 𝑦 = 𝑇 𝑓 𝑥, 𝑦

• Formualtion

• In theory, any

transformation can

be performed in any

color model.

𝑔 𝑥, 𝑦 = 𝑘𝑓 𝑥, 𝑦
Where 0 < 𝑘 < 1
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• In the HIS color space: 𝑠3 = 𝑘𝑟3

• In the CMY space:

𝑠𝑖 = 𝑘𝑟𝑖 + 1 − 𝑘 𝑖 =1,2,3        

• In the RGB color space: 𝑠𝑖 = 𝑘𝑟𝑖 𝑖 =1,2,3
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Color Complements

• The hues directly opposite one another on the color circle of Figure.6.32

are called complements.
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Color Slicing

• Display the colors of interest so that they stand out from the background

• Use the region defined by rhe colors as a mask for further processing

• Example:

if a sphere is used to specify the

colors of interest,

𝑠𝑖 =  
0.5
𝑟𝑖

𝑖𝑓  𝑗−1
𝑛 𝑟𝑗 − 𝑎𝑗

2
> 𝑅0

2

𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
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Tone and Color Corrections

• Phone enhancement and color

reproduction

• CIELAB model

• Example: Tonal transformations
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• Example: Color balancing
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Histogram Processing

• The gray-level histogram

processing transformations

can be applied to color

images in an automated way.
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Smoothing and Sharpening

• Color image smoothing

 𝑐 𝑥, 𝑦 =
1

𝐾
 

𝑠,𝑡 𝜖𝑆𝑥𝑦

𝑐 𝑠, 𝑡

let 𝑆𝑥𝑦 denote the set of coordinates

defining a neighborhood centered at

𝑥, 𝑦 in an RGB color image.
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• Color image smoothing

We conclude that smoothing by neighborhood averaging can be carried

out on a per-color plane basis.
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• Color image sharpening

In the RGB color system, the Laplacian of vector c is:

𝛻2 𝑐 𝑥, 𝑦 =  

𝛻2𝑅 𝑥, 𝑦

𝛻2𝐺 𝑥, 𝑦

𝛻2𝐵 𝑥, 𝑦
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• Image Segmentation Based on Color

• Color edge detection

• Noise in Color Images

• Color Image Compression
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summary

Pseudocolor Image  Processing

• Intensity Slicing

• Intensity to Color Transformation

Full-Color Image Processing

• Color Transformation

• Color Complements

• Color Slicing

• Tone and Color Corrections

• Histogram Processing

• Other Color Image Processing


