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m-Colorant Printer Separation




« Spectral printer gamut is several dimensions smaller than the dimension
of all natural reflectances

—> nearly each given spectrum has to be gamut mapped
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Reflectance

wavelength

Separation on a Pixel by Pixel Basis = very fast algorithm and implementation
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Secondary and tertiary colors
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out-of-gamut , | in-gamut > theoretical printable
spectra spectra control values control values
Spectral Gamut Mapping Printer Model Inversion Ink Limitation
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a,( ) cm(l—y)
’ a.( ) = (L-c)l-m)y
o Al ) = c(l-m)y
a,(C,M,Y) = (1—c)my
\Tx/ a,(C,M,Y) = cmy
A~

R; = Neugebauer primaries
Optical dot gain (n -factor) c(C), m(M), y(Y) = effective area coverages
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- Normalized effective area coverages to the cell primaries vy, = [v5, v}, v} |

cy = (’Ug —C’)/(v?7 —Ug)
m; = (v}\f—M)/(v%—v%)
yr = (vi, —Y)/(vf, —vj,)
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2 4 6 8 10
grid points

—> Tradeoff between model accuracy and measurement effort
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« Problem: colorimetric error does not 0
correlation well with spectral RMS error -
especially dark colors 0 =
(especially ) 400 700
[nm]
CIEDE2000 = 19.0
spectral RMS = 0.031
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(Xri, Y5, Z1:)" - tristimuli under illuminant i
L4 - SPD of illuminant i
Z, Y,z - color matching functions
() - lighting matrix
()©- pseudoinverse of the lighting matrix
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Original Multispectral Image

K CIEXYZ Images

CIEXYZ Images

Gamut mapped /

Gamut mapped
Multispectral Image
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traditional gamut mapping gamut mapping

gamut mapping onto the printer's metamer onto the printer's metamer
onto gamut mismatch gamut L( r{l)ismatch gamut
—
Lri(RW)) Lrpo(Mpi(zri(r)) N R(Y)) Lrq( ﬂ My (zr(r)) N R(P))
L=I1

v = [(), 1]m MLz’(xLi(T)) = Set of all metameric reflectances for iL’L@'(T) under illuminant Lz
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L(q—1)
Lq : trg(r) = 9(Lrg( [ Mw(zL(r)) N R(P)), L1q(r))

L=IL1

ﬁLq(’)"
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« Set the model equal to the given reflectance r in 1/n-space

=

A ()

= /Yq, (?,b)T/_L;(lb)’Qbi

=

wmin
7

—;l
Tn

= 7 — Bi(y)

Aiw)" (7= — Bi()
Ai(w)" (7 — Bi(v))

Ai(W)T Ai(¥)
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with D] =

» Descent directions are along the colorant axes

» Perfect step length

r <0
r>1
otherwise
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—> max. k-1 linear regressions
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: can be

omitted

Ug B/™(y) = Ugr'/™
& ULA@): + UL Bi(w) = ULlrt/™
(UE &)L (UF Y — UL Bi(3))
(UE A())TUF A, ()
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9(2)=(1,0) a(3)=(1,1)

«  CYNSN-model target has to be
printed using this ink-limitation

g9(0)=(0,0)
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g(1)=(0,1)
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« Reproduction of different paintings

5 mega-pixel paintings - separation duration 4 minutes (Intel Q6600)
25 mega-pixel Metacow - separation duration 3 minutes (Intel Q6600)

a Philipp Urban 28



Daylight (CIE D65) Incandescent light (C[E A)
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Daylight (CIE D65) Incandescent light (CIE A)
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« Reproducing patches, paintings and metameric targets
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