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* Brief Introduction

* Ways of thinking about N-Color

* N-Color challenges

* N-Color processing and profiling pipelines
* Future opportunities with N-Color




« Started in December of 1989
 Develops RIP Software for driving wide/grand format printing devices

 Support for
* Over 2600 print devices
 Thousands and thousands of combinations of Media+Colorant

« Technologies and applications

* Aqueous
olorants on lots of different di
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» Solvent

e Latex
UV Cured




* Extending the gamut of colors that can be reproduced
* Better named color matching (spot emulation)

* Specialty applications
« White for printing on film/colored media
« Multi-Layer Printing
« Draw attention and differentiate
» Metallics

ntage
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Thinking about N-GColor

00 00
@ 00®

* At a printer device level

» N-Color is realized by the ability to have output channels
that are independently addressed and controlled

e At a software level

* N-Color is separated into categories: & Custorn Ik Configurtion e x
° Process CO[OrS a Setup Configuration "_/’ 9
» Have implicit color meaning and participate in color @ Ik confaaton e e |
management :
* Specialty (spot) colors @ T oo vl_
« White, metallics, gloss @ Spot Colors: | 25
€ Image or document @ Max Ink Concentration Levels: |2 "l -

0 Mote: if any settings on this step are changed, all values in the next step will be set to their default values.

Q0

or spot channels
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Onyx Process GColor Spaces

. . ®
e Internal native numeric

. 00 1 JOI JOX 000000
conversions can be made sece 000000 oeCecee
between supported process Y YoT Y TN Y Yor Y'Y ¥
color spaces 00008  geceee eececee

. o 00000 geceee
* This allows for flexibility in °0eCee LG4 000
. @00 0e®
how color management is 00000000
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Establishing relationshins hetween device output
channels and software process channels

* Ink Configurations involve B o - o

- Associating ink concentrations = :
with processing channels ) —— o —

* Associating software = e TR
processing channels to printer = .=~ 'g = =
output channels T~ B

. Do
Q00




* First step of profiling process
uses automated process to S
deﬂ ne |n k Concentr atlon :scprm_u._, e settings e e cton test chart Print Specialty Ink Rest cton Chart
separations as processing R ——
channels e

« Remaining steps only deal

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Cyan Magenta Yellow Black White Silver

with process and spot color [
channels Cimalom ot
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* Requires new and wider pathways to work with color pixels

* More information is needed to keep track of things
* Number of channels is not sufficient

* PDF limitations
 Source can generally be Grayscale, RGB, or CMYK
« Complicates transparency processing

. Exponentlal increase of color combinations (see example)
| and n-dimensional look-up tables

ation and color conversion
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ICC Profile Setup *

Profiles Rendering Intents  Qutput

* Problems can occur when using an o wscmisinaE ) 4 B
N-Color output device with PDF S = — ]

* Transparency rendering in the device e e e e ]
N-Color space is ill defined resulting in v = ]

undesirable output

|Jge Embedded Profile When Available

» Two stage processing can be used
to addresses this problem

* First RIP to a large gamut intermediate

« |on/Proof|ng)
g Stage 1

Or using color Source

Profile

Consistency Simulation/Proofing | eciCMYK_FOGRAS3.icc v .E:l!l

DAppIyS mulatio J’P ﬁngprﬁlto med spot color replacements.,
(Mote: This will ignore any print m dspeﬁ pl::em nts).

I 0K I | Cancel | | Help

Intermediate Intermediate N-Color
Profile Profile Profile
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* The following slides show the exponential growth of a visual
lookup table (LUT) as more dimensions are added

* The contents of the LUT is visually represented with actual
colors for each LUT entry

* RGB colors are shown rather than Lab, XYZ or spectral values

resented for each input chann
6, and 100%)
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Example of Exponential Table Growth

e Colors:
C

» Sampling:
0, 33, 66, 100%

o LUT Size
4




Example of Exponential Table Growth

. Colors
Sampllng
0, 33, 66, 100%
e LUT Size

BN
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Example of Exponential Table Growth

= H N NN e Colors:
ER SRR EEETEEE '

IEEENEEENEEEEEEE CMY
EEEEEEEEEEEEEEEE .
» Sampling:

0, 33, 66, 100%

o LUT Size
Ax4x4=64




Example of Exponential Table Growth

- o - e Colors:
Bl FEETEEENEEE
TR EEENEEEEEEE CMYO
FREEEEEEEEEEEEEEE .
HE EEETEEENE « Sampling:
I O O 0 33 66 100%
FEEEREEENEEEEE 92 DY, ©
e LUT Size

Ax4x4x4=256
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Example of Exponential Table Growth

-II II III II-II.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ° CO I ors:
R R R A R A R AR B P PP )

T CMYOG
EEEREE R

» Sampling:
0, 33, 66, 100%

o LUT Size:
Ax4x4x4x4=1024
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Examnle ﬂf Exnonentlal Tallle Growth

e Colors:
CMYOGK

» Sampling:
0, 33, 66, 100%

o LUT Size:
Ax4x4x4x4=4096




Exponential Growth of N-dimensional LUTS

* In general terms, the number of entry points (E) in a
look-up table (LUT) is defined in terms of the number of
channels (N) and the number of sampling steps (S) by
the exponential equation:

E=SN

ly fast for each increas
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Consider going from Yellow to Magenta







Swatch Generation N-Color Profile Generation Settings

Print Swatch - ICC Profile X €5 Build Options x
ONYX PowerChroma™ Black Generation Gamut Mapping
5 5 X Pos: f Pos:
Device: Spectral Text File - | EI Layout Achromatic Black Generation = = i’er:autuac: Melihod |
i Enhanced Caolor
Page Size: Black Generation 100 R
Swatch Format: Relative Method
= 11Inch Roll 3mm Margi -~ an Eane .e X
Start Black Maximum Black an |DEEL"It Lightness Preserving bt |
Exireme Accuracy (1985 Patches) 10.76 X 200.00 Inches ChromaBoost™
Extreme Accuracy with Linearization(2066 Patches) ]
Quick Accuracy with Linearization (552 Patches) Copies: GCR Type [[] Mapping Range
Standard (994 patches) 50 -
Ultra Accuracy (2383 Patches) w0 [ Hue stabilization
Ultra Accuracy with Linearization (2463 Patches i :
“ ( ) Crientation: Saturation Factor
Chromatic Black Generation 40
() Portrait )
= Black Generation 30 Default More Most
Scrambled Swatch Moderate “
(®) Landscape | | .
Start Black Maximum Black 10 HiFi Separation
20 =] w0 B HiFi Start
o 1] | %
[Pprint Reflected 6 1o 20 30 4 51 e 71 s @0 100 ]
Frint Label
Other Options | %
Qutput: Viewing Light Source Table Size
® col Use Large Input Profile Size ] Improve Profile Interpolation |(41 Grid points) ~ |
olor
1CC Profile Version otal Ink Limit
() Separations Balance CMY Gray [] Dynamically Generate Ink Separations I
600%
Print I | Cancel | | Help

| oK || Cancel || Help |

olor « Can use pre-defined ink s
‘Dproaches (smooth) or dynamic s
maximize gamut si
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CMYK + N-Color Separation Direct N-Color
Custom CMYK
PCsh BTOAX »CMYK» to N-Color | LEe Aoy BTOAX }N-Color
Separation
 Uses standard CMYK profiling » Requires N-Color Swatch
mechanisms * Indicated by using N-color swatch
* Indicated by using CMYK swatch » Less sampling of full color space
. Separate custom CMYK to N-Color  Separation to N-color is part of ICC profile

ile metadata e Larger Profile
* Uses standard ICC techno

platform
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CMYK + N-Color Separation Direct N-Color

Custom N-
N- Color» Color to CMYK »CMYK» BTOAX »PCS N- Color» ATOBX »PCS
Separation Tag

 Uses standard CMYK profiling  Table grows exponentially relative to N
mechanlsms | « Represents actual colors
* Indicated by using CMYK swatch * Less sampling of full color space
» Separate custom N-Color to CMYK * Indicated by using N-color swatch

« Larger profile or less accurate profile

» Uses standard ICC tech

color convers O
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Current Use of iccMAX by Onyx Graphics

» Transforms are encoded in iccMAX using the MulitProcessElements tag type which
provides a programmable transform mechanism

» Currently Onyx uses iccMAX to change the LUT color space to improve interpolation
accuracy of output Tables

* Grid points
—V4 PCS addressing

CIELAB Convert to Three 1D Device
values LCH — LUTs —* 3Dt values a

calculator element
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The Future of N-Golor with iccMAK

« Options for determining output values from N-
dimensional input values include:
* Algorithmic:
» Conditionally selecting and applying lower dimensional LUTs with
higher sampling
* Example: CMYK-3DLUTs.icc
« Computational:
 Directly encoding device/colorant math model
* Example: ElevenChanKubelkaMunk.icc
 Directly encoding of overprinting math model
* Example: 177ChanWithSpots-MVIS.icc

pe found in ReflccMAX
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Thank you for your Kind
attention!

Questions?




