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Correlation between Correlation between luminance luminance 
and RGB in images of and RGB in images of wood wood 

■■ 1. 1. Constructing the Constructing the modelmodel
–– A collection of A collection of randomly positioned randomly positioned points points 

within some samples within some samples of of wood wood are are chosenchosen..
–– The The values of values of RedRed, , Green Green and and Blue at these Blue at these 

points are points are sampledsampled
–– The The luminance luminance Y Y is calculated at each is calculated at each pointpoint

–– Plots of Plots of RR,, G G andand B B versusversus Y Y are are donedone
–– CurvesCurves of of the form given below the form given below are are fitted to the  fitted to the  

colourscolours

BGRY 11.059.030.0 ++=

rc
rYaR = gc

gYaG = bc
bYaB =



Examples Examples of of wood wood imagesimages



Samples with fitted curvesSamples with fitted curves
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■■ 2.2. ReconstructingReconstructing aa colourcolour imageimage fromfrom a a 
luminance imageluminance image
–– ForFor eacheach luminance pixel,luminance pixel, thethe value of R, G and value of R, G and 

BB is obtained using the colouris obtained using the colour--luminance luminance curvecurve..



Reconstructed Reconstructed ImagesImages

Original Luminance Image

Model 1 Model 2



Original Luminance Image Model 1 Model 2



Original Luminance Image Model 2Model 1



Colour Colour SegmentationSegmentation
■■ Used the Used the kk--medoid algorithm to group the medoid algorithm to group the 

samples into samples into a a number number of of groupsgroups
■■ A A separate separate model model was applied to each groupwas applied to each group

■■ The The kk--medoid clustering algorithmmedoid clustering algorithm
–– [[Kaufman Kaufman & & RousseeuwRousseeuw, 1990] , 1990] 
–– an an improvement improvement on on the the kk--means algorithmmeans algorithm
–– chooses chooses aa representative objectrepresentative object ((medoidmedoid) for ) for 

each class from the each class from the data setdata set
–– A point A point is placed is placed in a in a group group if if its Euclideanits Euclidean

distance distance to the group medoid is smaller than the to the group medoid is smaller than the 
distance distance to the other group medoidsto the other group medoids



kk--medoid algorithm applied to medoid algorithm applied to 
wood wood images (2 images (2 groupsgroups))

There is not a marked 
visual improvement in 
using two models for the 
wood images, as the single 
model reconstructions are 
already very good



The The technique technique applied to otherapplied to other
imagesimages

John Constable - View at Epsom (1809)



Colour Colour -- Luminance plotsLuminance plots
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Another exampleAnother example

Joseph Turner - Landscape with a river and a bay in the distance (1845)



Colour Colour -- Luminance plotsLuminance plots
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Example Example 33

Lionel Bicknell Constable - Near Stoke-by-Nayland (1850)



Colour Colour -- Luminance plotsLuminance plots
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