


Spectral component images
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Compare principal components
(trousers data)
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No2 Eigenimage
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Data: Munsell matte collection

Two pages from Munsell Book of Color (matte collection). Whole
set contains 1269 color patches.



Polynomial regression

Least squares minimization problem can be formulated as
minimization of the j functionals (7 = 1....,d)

[

Li(f,S) Z(fj (i) = = ((w, @ (5)) — (r)i)*,

i—1

where for example (k = 2):

$%(R,G,B) = (R,G, B, RG, RB,GB, R?,G* B?,1).

Here d depends on the sampling of the spectra and [ denotes
the size of the training set S.







Smallest error 20 term case Largest error




Summary of Results

For the data sets used, we concluded that the Duchon spline
gave best results for the chosen training set (600 samples).
Results for all the regularized models were quite similar.
Comparison of regularized polynomial model and Duchon

spline:

RMSE AFE
Avg. Std. Max. | Avg. | Std. | Max.

Reg. Polynomial | 0.0174 | 0.0117 | 0.0902 | 1.85 | 0.98 | 7.20
Duchon spline 0.0154 | 0.0114 | 0.0699 | 1.80 | 0.98 | 6.43







A White LED



Simulation of Illuminant Change




Reproduction of color images on
displays




birch - yellow leaf
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Examples for CRT and LCD displays

IMAGE OF IMAGE OF IMAGE OF METAMERIC
SRGB-REPRODUCTION ORIGINAL SAMPLE COLOR REPRODUCTION
ON CRT DISPLAY ON CRT DISPLAY




Examples: color characterization
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Spectral imaging of soap stones

The spectral imaging system and examples of soap stones



Optimized soapstone images




Some tests with mobile phones cameras

Nolkia 6600

Siemens S65

Samsung SGH-D500

Original mobile phone images
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Error between RGB values of camera image and 1deal sRGB values calculated from spectra.

First row: error between the original image and ideal values.
Second row: error between the corrected image and ideal values.
Note that the scale of y-axis of diagrams varies between images.
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Multiprimary color displays “m

Color Gamut presented by
Multiprimary color display

Color Gamut presented
by RGB display system

Visible Color for
Human Eye

g = - ~ale . "L' -h,'-,' , i i
2x2-tiled, 2000x2000pixels rear-projection —_

6-primary display Conventional LCD 4-primary Flat-panel LCD



RGB-filter: W

High and low pass filters \m W

6 filtersfor
Multiprimary displ
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