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LMS Cone Sensitivity
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V.C. Smith and J. Pokorny, "Spectral sensitivity of the foveal cone photopigments between 400 and 500 nm," Vis. Res. 15, 161-171 (1975).

4. Color Imaging
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Vector-matrix representation

Sampling of wavelengths
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How were color spaces defined?
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¢ Additive mixture of three-primary colors
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Examples XYZ Color Matching Functions (CMF)
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Example of the spectral sensitivity of a color camera
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XYZ color space, xy-chromaticity diagram
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4.2 Color imaging and display systems
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Digital color image data

R Field sequential, band-interleaved
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RGB three primary colors 5.2.1 Input of color images AS—ERDOAT
RGB 3&HE Color image input devices
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I [ = Image signal

Reflected light from object y=SEf
I y; = [ FOEDS, (A)dA

Color filters  Sensors

(Modulation of illumination light)
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5.2.2 Color display HS53—T4RTLA

* Spectral radiance of j-th primary color : P( )
¢ Color signal for j-th primary color: {r };= r;
+ Spectral radiance of reproduced color : Q(A4) = z ;P (1)

* Reproduced color q J=R.G.B
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j=R.G.B j=R.G.B

e q=Ar
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Additive color mixture

4.3 Color reproduction
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Conversion such that g = g’ : Colorimetric color reproduction
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Color gamut of color printer
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4.3.1 Objectives in color reproduction
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* Spectral color reproduction SRBBEEE
* Exact color reproduction EREGERR

— Tristimulus values are reproduced
* Colorimetric color reproduction AEHEER
— Do not care luminance

» Equivalent color reproduction e 2lipag Rk

— Tristimulus values do not agree with original, but matching the
color appearance

— Luminance should be similar to the original
» Corresponding color reproduction I HBBIR

— Tristimulus values do not agree with original, but matching the
color appearance

» Preferred color reproduction FELLEEFR
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4.3.2 Color management
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* Device independent color reproduction
— Device characterization
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4.4.2 Wiener filtering in color images
(Color estimation)
HI—ERIZEITEVAT—T4IL 2 (BHEETE)

Image signal y=SEf+n=Sf +n

Color (tristimulus values) g=CEf=Cf,
Estimated Color &=My

e=E{lg-8IP}=E{lg-My I’} —— min

e = E{tr[(g—My)(g—My)']}
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aﬁ(g -My) = a—M[CEf —M(SEf +n)] =—(SEf +n)
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4.4 Color image processing
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4.4.1 Properties of color images ~ hT—E{RD4E

* Monochromatic image, B/W image = 1-dimensional
= Color image = 3-dimensional
e larger bandwidth in the luminance signal, and smaller
bandwidth in the chrominance signal
— TV signal, Color image compression
* Resemblance in RGB primary component
— The spectral reflectance of most objects are smooth
* The characteristics of human visual system (HVS)
— HVS is not sensitive to the blur in the chrominance component
— but is sensitive to the spatial color variation

— It is difficult to memorize the color accurately
(The memorized color shifts) 30




