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Abstract – In the context of he round table the following topics 
related to image colour processing will be discussed: Historical 
point of view. Studies of Aguilonius, Gerritsen, Newton and 
Maxwell. CIE Standard (Commission International de 
l’Eclaraige). Colour Models. RGB, HIS, etc. Colour 
segmentation based on HSI model. Industrial applications. 
Summary and discussion. At the end, video images showing the 
robustness of colour in front of B/W images will be presented. 
 
Index Terms – colour processing, colour models. 
 

I.  INTRODUCTION 

Colour perception can be broken down in four stages: 
 
• The light source. 
•  The “coloured” object. 
•  The eye with a colour-sensitive mechanism. 
•  The brain to interpret the energy messages 

received. 
 
The human eye: 

 
 

 
II. HUMAN AND SCIENTIFIC POINTS OF VIEW OF COLOUR 

INTERPRETATION TRHOUGHT THE HISTORY 
 
Aguilonius model - 1613 
 

 
 
Newton’s 
experiment

Frans Gerritsen adaptation (1988) of Newton’s  
esperimental model (1660) 

 
 

Goethe Triangle (1747-1832) 
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Maxwell Triangle (1872) 
 

 
 
Modified Maxwell’s Triangle (1747-1832) 
 

 
 
Model of Albert H.Munsell (1915) 

 
 

                       
  
CIE - Commission International de l’Eclaraige (1931). 
Uniformed Space Colour  (1976) 
 

    
 
Judd Transformation (1931), adapted by CIE in 1960 
 

 
 

RGB Model of the CIE 
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Gerritsen Space (1975) 
 

   
 

 
 

HSI Model  
 

  
 
Hue:  wave length 
 
 

  
 

Saturation: colour purity 
 
 
 
 
Intensity:  amount of reflected light by one object 
 
I = (R + G + B) / 3 

 
Human perception and eye calibration. 
 

 

RGB versus HSI stability in front of illumination 
changes. Robustness of HUE. 

 

 
 
Invariants (vertical straight lines). Colour versus B/W 
images. 
 

 
  
Extracted vertical straight lines from colour and B/W 
information 
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Robustness in front of illumination changes 
     500 Lux      1600 Lux  

   
 
H= 37     R = 145     H= 33     R = 210  
S= 189    G = 131                   S= 199    G = 190    
L= 18      B =  24             L= 35      B =  35      
 
Real time segmentation using Hue component 
 

   
       Source image   Segmented imag 
 
 

III. COMMON COLOUR  SPACES  
 

R G B:    R  or  R/(R+G+B) 
   B  or  B/(R+G+B) 
   G  or  G/(R+G+B) 
 
HSI (Carron i Lambert): 
 

 
 
HSV (Smith):  
 
 
 
 
 
 
 
 
 
 
 
Where:  
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HSV (Tenenbaum): 
 
 
 
 
 
 
 
 
Espai CIEL*a*b (Celenk):  
 
X = 2.769 R – 1.751 G + 1.130 B 
Y = 1.000 R – 4.590 G + 0,060 B 
Z = 0.000 R – 0.056 G + 5.594 B 
 

 
 
 
 
 
 
OHTA Model:  
 

 
 
Joblove/Greenbegr’s model 
 
This is a linear model almost the same as Smith one that 
presents a small modification on the saturation, the 
transformation you can see below: 
  
V = (max(R,G,B) + min (R,G,B))/2 
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Tenenmaum’s model [2] Batlle, J.; Casals, A.; Freixenet, J.; Marti, J. “A review on strategies 
for recognizing natural objects in colour images of outdoor scenes” 
Image and Vision Computing, 2000  

This is a non linear model that presents almost the same 
bases as the HIS model complemented before (previous 
page). Its transformations are presented below: 

[3] Marti, J.; Freixenet, J.; Batlle, J.; Casals, A. “A new approach to 
outdoor scene description based on learning and top-down 
segmentation” Image and Vision Computing, 2001 

[4] Lladó, X.; Martí, J.; Petrou, M. “Image texture prediction using 
colour photometric stereo” Lecture Notes in Artificial Intelligence, 
2002 
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=  [5] Freixenet, J.; Muñoz, X.; Martí, J.; Lladó, X. “Color texture 
segmentation by region-boundary cooperation” Lecture Notes in 
Artificial Intelligence, 2004  [6] Garcia, R.; Batlle J,; Salvi, J. “A New Approach to Pose Detection 
using a Trinocular Stereovision System”  Real-Time Imaging  ),,min(31
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−=  [7] Muñoz, X.; Freixenet, J.; Cufí, X.; Martí, J. “Strategies for image 

segmentation combining region and boundary information” Pattern 
Recognition Letters , 2003  

[8] Bosch, A.; Muñoz, X.; Martí, R. “Which is the best way to 
organize/classify images by content? A Review” Image and Vision 
Computing, 2007 3

BGRV ++
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[9] Bosch, A.; Muñoz, X. ; Freixenet, J. “Segmentation and descrition of 
natural outdoor scenes” Image and Vision Computing, 2007  

Yagi/Abe/Nakatani’s model   
 
These authors present two similar models which 
origin/bases are in Smith’s model 
 
Model 1: H = the same as Smith’s model 
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Model 2: H = the same as Smith’s model 
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IV VIDEO IMAGES 

Some results about colour applications in industrial environments 
will be presented. Real time segmented images will show how 
colour features can provided much more information than B/W 
when colour is a feature of the scenario. Real time colour 
segmentation of natural environments will be also presented. 

 
REFERENCES 

[1] Richard B.Norman, “Electronic Color”, Van Nostrand Reinhold. 
New York. 

Authorized licensed use limited to: UNIVERSITAT DE GIRONA. Downloaded on May 8, 2009 at 07:18 from IEEE Xplore.  Restrictions apply.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


