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R,G,BR,G,B之頻譜範圍之頻譜範圍
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Hue : wave length,Hue : wave length,亦為亦為colorcolor
Saturation : relative purity , the amount of white light Saturation : relative purity , the amount of white light mivedmived with with 

a huea hue

LightLight加愈多加愈多,,則則SaturationSaturation愈小愈小
Saturation+ Hue Saturation+ Hue ChromaticityChromaticity

trichromatictrichromatic coefficientscoefficients::
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CIE CIE chromaticity diagramchromaticity diagram, which shows color , which shows color 
composition as a function of composition as a function of xx(red(red) and ) and yy(green(green))

兩點連成直線上的顏色為此兩點所可能兩點連成直線上的顏色為此兩點所可能
組成的顏色。組成的顏色。

任三角形圍成之區域中的點，為三點所任三角形圍成之區域中的點，為三點所
可能組成的顏色。可能組成的顏色。 由圖可知由圖可知 RGB RGB 無無
法組成所有的顏色。法組成所有的顏色。

xx(red(red))

yy (green
(green ))

Saturation=0,Saturation=0,當當RGBRGB等比例等比例
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為目前為目前highhigh--quality color printing quality color printing 
devicedevice的範圍的範圍 (color gamut)(color gamut)
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((藍綠藍綠))

((靛靛))
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CyanCyan

MagentaMagenta

YellowYellow

BlueBlue

RedRed

GreenGreen
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Safe Web ColorsSafe Web Colors
Safe RGB Colors:Safe RGB Colors:是指在不同是指在不同viewerviewer上均會產生極逼真的顏色區域上均會產生極逼真的顏色區域

40:40:不同不同OSOS處理不同處理不同
共共256256色色

216:common to most systems216:common to most systems
::成為成為de facto standard for safe colorsde facto standard for safe colors

此此 216 safe color216 safe color由由RGBRGB組成組成::其值為其值為0,51,102,153,204,2550,51,102,153,204,255共共66種種
6633=216=216為為safe colorsafe color
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Pure red (RGB) Pure red (RGB) 為為 FF 00 FF 00 0000
R  G  BR  G  BFFFFFFFFFFFF

blackblack whitewhite
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The CMY and CMYK Color ModelsThe CMY and CMYK Color Models

the secondary colors of lightthe secondary colors of light

Digital Image Processing, 2nd ed.Digital Image Processing, 2nd ed.
www.imageprocessingbook.com

© 2002 R. C. Gonzalez & R. E. Woods

類類
神神
經經
網網
路路
暨暨
醫醫
學學
影影
像像
處處
理理
實實
驗驗
室室

Chapter 6
Color Image Processing

Chapter 6
Color Image Processing

The HSI Color ModelsThe HSI Color Models
HIS : HIS : 較合較合natural and intuitive to humannatural and intuitive to human
RGB : for color generation, but not for color descriptionRGB : for color generation, but not for color description

Saturation = 0Saturation = 0

Black,WhiteBlack,White,,加上任加上任
一一boundaryboundary點點 ((如如
Cyan)Cyan)所成之平面上所成之平面上
的各點有相同的的各點有相同的HueHue

決定第三點而決定第三點而
形成不同平面形成不同平面
有不同的有不同的HueHue

WhiteWhite

BlackBlack
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(a)                                                           (b(a)                                                           (b))
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用顏色表用顏色表intensityintensity
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用用((d,b,cd,b,c))作作(R,G,B)(R,G,B)
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用數個用數個sensor imagessensor images
組合而成組合而成

近看近看(Zoom(Zoom--in)in)
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00度與度與360360度相同度相同
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adjust intensity(adjust intensity(在在33種種color spacecolor space中作出中作出,,結果相同結果相同))
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colorcolor轉轉180180度度 intensity intensity 反相反相

只作只作colorcolor
Inverse !Inverse !

用用RGBRGB作作
complementcomplement
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Color SlicingColor Slicing
設設colorcolor在在(a(a11, a, a22,,……, a, ann)) Interest centerInterest center

Digital Image Processing, 2nd ed.Digital Image Processing, 2nd ed.
www.imageprocessingbook.com

© 2002 R. C. Gonzalez & R. E. Woods

類類
神神
經經
網網
路路
暨暨
醫醫
學學
影影
像像
處處
理理
實實
驗驗
室室

Chapter 6
Color Image Processing

Chapter 6
Color Image Processing

以以[0.6863,0.1608,0.1922][0.6863,0.1608,0.1922]為為centercenter所取出之所取出之color componentcolor component
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提昇提昇contractcontract
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weak in Cyanweak in Cyan成成Heavy in Heavy in MagentMagent
造成造成RedRed看起來比例重看起來比例重 ((參考參考p319p319色圈色圈))
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Contain lots of dark colorContain lots of dark color

HistogramHistogram

Histogram Histogram 
equalization equalization 
但不變但不變huehue及及
saturationsaturation結結
果果

Partially Partially 
increase increase 
saturationsaturation
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將將RGBRGB單獨作單獨作smoothingsmoothing再再
加回可得圖加回可得圖6.40(a)6.40(a)則結果可則結果可
能會變色。能會變色。



26

Digital Image Processing, 2nd ed.Digital Image Processing, 2nd ed.
www.imageprocessingbook.com

© 2002 R. C. Gonzalez & R. E. Woods

類類
神神
經經
網網
路路
暨暨
醫醫
學學
影影
像像
處處
理理
實實
驗驗
室室

Chapter 6
Color Image Processing

Chapter 6
Color Image Processing

若用若用HIS,HIS,只只smoothing Ismoothing I
如圖如圖6.40(b)6.40(b)。。

原圖原圖 圖圖6.40(b)6.40(b)
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處理處理RGBRGB，會造成，會造成HSHS改變改變 只對只對IntensityIntensity處理，不會改處理，不會改HSHS (a)(a)--(b)(b)有值有值,,表表22者不同者不同
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(1)(1)處理處理RGBRGB，會合併，會合併

(2)(2)只作只作II，再合，再合HSHS
結果相似有結果相似有sharpsharp效果效果

Color Image SharpeningColor Image Sharpening

Digital Image Processing, 2nd ed.Digital Image Processing, 2nd ed.
www.imageprocessingbook.com

© 2002 R. C. Gonzalez & R. E. Woods

類類
神神
經經
網網
路路
暨暨
醫醫
學學
影影
像像
處處
理理
實實
驗驗
室室

Chapter 6
Color Image Processing

Chapter 6
Color Image Processing

處理處理RGBRGB，會造成，會造成HSHS改變改變 只對只對IntensityIntensity處理，不會改處理，不會改HSHS (a)(a)--(b)(b)有值有值,,表表22者不同者不同



28

Digital Image Processing, 2nd ed.Digital Image Processing, 2nd ed.
www.imageprocessingbook.com

© 2002 R. C. Gonzalez & R. E. Woods

類類
神神
經經
網網
路路
暨暨
醫醫
學學
影影
像像
處處
理理
實實
驗驗
室室

Chapter 6
Color Image Processing

Chapter 6
Color Image Processing

原圖原圖 HH

SS II threshold of Sthreshold of S
threshold value=10%*threshold value=10%*max{Smax{S}}
表表Red componentRed component

(b)(b)乘乘(e)(e)的結果的結果

Histogram of (f)Histogram of (f)

用用0.90.9作為作為(f)(f)的的threshold valuethreshold value後的後的
結果結果
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用用bounding boxbounding box範圍選出之範圍選出之RGBRGB
算算standard deviation of the redstandard deviation of the red，，
以以1.251.25倍倍standard deviation*2standard deviation*2作作
為為boxbox邊長作邊長作segmentationsegmentation
( a( aRR--1.251.25σσR R ) ~ ( a) ~ ( aRR+1.25+1.25σσR R ))
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用用(6.7(6.7--9)9)所得結果所得結果

算算RGBRGB的的gradientgradient值，值，
再相加再相加
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gradient for Rgradient for R gradient for Ggradient for G gradient for Bgradient for B
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RR GG

BB

RGBRGB被被Gaussian Gaussian 
noise noise 感染感染

結果在結果在ColorColor中中
較不易看出較不易看出
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用用HISHIS來看來看

HH SS II

HSHS被影響較大，因為被影響較大，因為coscos及及min operationmin operation為非線性為非線性 SS的影響不大，的影響不大，
因為因為I=(R+G+B)/3I=(R+G+B)/3
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Green by saltGreen by salt--andand--pepperpepper 同時影響同時影響HSIHSI

HH

SS II
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