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Color Processing
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The colorsof the visible light spectrum

color
wavelength 

interval
frequency interval

red ~ 700ς635nm ~ 430ς480THz

orange ~ 635ς590nm ~ 480ς510THz

yellow ~ 590ς560nm ~ 510ς540THz

green ~ 560ς520nm ~ 540ς580THz

cyan ~ 520ς490nm ~ 580ς610THz

blue ~ 490ς450nm ~ 610ς670THz

violet ~ 450ς400nm ~ 670ς750THz

What is color ?

Where is purple ?

https://en.wikipedia.org/wiki/Red
https://en.wikipedia.org/wiki/Orange_(colour)
https://en.wikipedia.org/wiki/Yellow
https://en.wikipedia.org/wiki/Green
https://en.wikipedia.org/wiki/Cyan
https://en.wikipedia.org/wiki/Blue
https://en.wikipedia.org/wiki/Violet_(color)
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Colors

RGB

The colorsof the visible light spectrum

color
wavelength 

interval
frequency interval

red ~ 700ς635nm ~ 430ς480THz

orange ~ 635ς590nm ~ 480ς510THz

yellow ~ 590ς560nm ~ 510ς540THz

green ~ 560ς520nm ~ 540ς580THz

cyan ~ 520ς490nm ~ 580ς610THz

blue ~ 490ς450nm ~ 610ς670THz

violet ~ 450ς400nm ~ 670ς750THz

https://en.wikipedia.org/wiki/Red
https://en.wikipedia.org/wiki/Orange_(colour)
https://en.wikipedia.org/wiki/Yellow
https://en.wikipedia.org/wiki/Green
https://en.wikipedia.org/wiki/Cyan
https://en.wikipedia.org/wiki/Blue
https://en.wikipedia.org/wiki/Violet_(color)
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Colors

Color = R + G + B Color = 1 - C ςM - Y

Additive Subtractive
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RGB Color space
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RGB Colors Mixing

RR GG BB
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RGB Colors Mixing

-0 -60 -70



9

RGB Colors Mixing

.393R+.769G+.189B

.349R+.686G+.168B

.272R+.534G+.131B
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RGB Color in difference brightness
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RGB HSL HSV

HSL and HSVColor space

HSL stands for Hue, Saturation, and Lightness
HSV stands for Hue, Saturation, and Value
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HSVColor space

RED GREEN BLUE

HUE SATURATION Color VALUE
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HSVColor space

RED GREEN BLUE

HUE SATURATION Color VALUE
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HSVColor space

HUE SATURATION Color VALUE

╘□ ╗◊▄πȢρυẒ╢╪◄◊►╪◄░▫▪πȢυ
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Convert RGB space to HSV space
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Convert RGB space to HSV space

ὅ ÍÁØὶȟὫȟὦ
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H=?  ,S=?   ,V=?

R=64,G=50,B=110
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Convert RGB space to HSV space

ὅ ÍÁØὶȟὫȟὦ

ὅ ÍÉÎὶȟὫȟὦ
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R=64,G=50,B=110

ὅ ÍÁØφτȟυπȟρρπ
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Convert HSV space to RGB space

ὅ ὠ Ὓ

ὢ ὅ ρ ρ
Ὄ φπ

σφπ
άέὨς ρ

ά ὠ ὅ

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙȟὋȟὄ Ὑ άȟὋ άȟὄ ά
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Convert HSV space to RGB space

ὅ ὠ Ὓ

ὢ ὅ ρ ρ
Ὄ φπ

σφπ
άέὨς ρ

ά ὠ ὅ

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙȟὋȟὄ Ὑ άȟὋ άȟὄ ά

H=0.7055, S=0.5454, V=0.4314

R=?,G=?,B=?
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Convert HSV space to RGB space

ὅ ὠ Ὓ

ὢ ὅ ρ ρ
Ὄ φπ

σφπ
άέὨς ρ

ά ὠ ὅ

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙȟὋȟὄ Ὑ άȟὋ άȟὄ ά

ὅ πȢτσρτπȢυτυτ

ὅ πȢςσυς

ὢ πȢςσυςρ ρ
πȢχπυυφπ

σφπ
άέὨς ρ

ὢ πȢπυτψ

ά πȢτσρτπȢςσυς

ά πȢρωφς

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙᴂȟὋᴂȟὄᴂ={0.0548, 0,0.2352}

Ὑ πȢπυτψπȢρωφςπ.251

Ὃ π πȢρωφςπ.1962

ὄ πȢςσυςπȢρωφςπȢ4314

H=0.7055, S=0.5454, V=0.4314
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Convert HSV space to RGB space

ὅ ὠ Ὓ

ὢ ὅ ρ ρ
Ὄ φπ

σφπ
άέὨς ρ

ά ὠ ὅ

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙȟὋȟὄ Ὑ άȟὋ άȟὄ ά

ὅ πȢτσρτπȢυτυτ

ὅ πȢςσυς

ὢ πȢςσυςρ ρ
πȢχπυυφπ

σφπ
άέὨς ρ

ὢ πȢπυτψ

ά πȢτσρτπȢςσυς

ά πȢρωφς

ὙᴂȟὋᴂȟὄᴂ

ὅȟὢȟπ ȟπ Ὄ πȢρφφχ
ὢȟὅȟπ ȟπȢρφφχὌ πȢσσσσ
πȟὅȟὢ ȟπȢσ Ὄ πȢυ
πȟὢȟὅ ȟπȢυ Ὄ πȢφφφχ
ὢȟπȟὅ ȟπȢφφφχὌ πȢψσσσ
ὅȟπȟὢ ȟπȢψσσσὌ ρ

ὙᴂȟὋᴂȟὄᴂ={0.0548, 0,0.2352}

Ὑ π.251 x 255=64.005

Ὃ π.1962 x 255=50.031

ὄ πȢ4314 x 255 =110.007

H=0.7055, S=0.5454, V=0.4314
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HSV Color Mixing

H S V
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HSV Color Mixing

H S V

X 0.3
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HSV Color Mixing

H S V

X  2
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HSV Color Mixing

H S V

X 0.3
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HSV Color Mixing

H S V

X 2
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YUV Color Space

Black and White Television Color Television
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YUV Color Space

Original ImageBGR

Original ImageHSV

Bandwidth x4

Bandwidth x3

Shades are wrong

Gray
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YUV Color Space

Gray (Y)

U-V colorplane

U V

(0,0)

Y + U + V
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YUV Color Space

ὣ πȢςωωὙπȢυψχὋπȢρρτὄ

Ὗ πȢρτχρσὙπȢςψψψφὋπȢτσφὄ
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SDTV with BT.601
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YUV Color Mixing

Y U V

X0.5
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YUV Color Mixing

Y U V

X2



33

YUV Color Mixing

Y U V


