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The Problem

Magenta xyz




Design Goals

Appropriate
o Capture Essential Qualities
¢ Filter Unwanted “Noise”

¢ Model
+ Wide Applications



Design Goals

Easy to Understand

¢ Familiar
¢ Intuitive

¢ (Graphic

Easy to Use
¢ Simple Math
. Method



Ink Ramps

Single-ink ramps



Ink Ramps

Magenta xyz




Ink Ramps

Single-ink ramps
Multi-ink ramps



Ink Ramps

Single-ink ramps
Multi-ink ramps
Isometric ramp (C=M=Y))



Ink Ramps

Isometric xyz




Colorimetric
VEERN

We use colorimetry instead of
densitometry

xyz (tristimulus values) are
fundamental measurements



Colorimetric
Measurements




Lab Measurements

Cyan Lab




Lab Measurements
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Lab Measurements
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Lab Measurements

Cyan Lab




L,L,L, Measurements

Xyz Is intuitive but not linear



L,L,L, Measurements

Xyz Is intuitive but not linear
Lab is linear but not intuitive



L,L,L, Measurements

Xyz Is intuitive but not linear
Lab is linear but not intuitive

Solution: transform x and z in
the same way that y is
transformed to L

We call this L,L L,



L,L,L, Measurements

Cyan LxLyLz




Modeling L,L,L,

Any model is a tradeoff

We chose the Hermite
spline

¢ Simple

o Accurate

¢ Easy to use

¢ Intuitive



Hermite Spline

A form of cubic polynomial
with just four parameters:

e Highlight value

¢ Shadow value

o contrast
o contrast



Hermite Spline
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Hermite Spline

Cyan LxLyLz

Highlight Value

: Shadow Value
BV

Highlight Contrast — — tX
~ —~ Ly

Shadow Contrast

Highlight Shadow Highlight Shadow
Value Value Contrast Contrast

88.59 47.30 -53.36 -29.73




Complete Model

Cyan LxLyLz Model

Lx
s Ly

Lz
— Lx Model
— Ly Model
— Lz Model

I I O O
Value Value Contrast Contrast

86 56 79 22 -8. 92 -4. 75




Complete Model

Isometric LxLyLz Model

— Lx Model
— Ly Model
— Lz Model

M I v I
Value Value Contrast Contrast

8656 2514 —10715 —3315




Regression Method

Fits model to measured data

Highlight and shadow values
are measured

Highlight and shadow

contrasts are computed for
best fit

fast and reliably



Testing & Validation

Collection of data sets
¢ Sheetfed offset

o Web offset

o Newspaper

¢ Gravure

+ Halftone proofs



Testing & Validation

Collection of data sets
¢ Sheetfed offset

o Web offset

o Newspaper

¢ Gravure

+ Halftone proofs

Determined average and
maximum AE for five ramps



Testing & Validation

Collection of data sets

_
Data Set
0.21
0.08] 0.19] 0.19] 0.45] 0.23] 0.55] 0.06] 0.10]
IFRA26 (Newsprint) 0.08 0.11

Web Publication (Linear) 0.33 0.43

Sheetfed Coated (Linear) | 0.29] 0.96] 0.37 0.48
037] 1.36] 0.60] 2.10] 0.68] 1.42] 0.77] 1.40|
0.33] 066 043] 0.84] 040 0.99] 0.44] 0.84]
Digital Matchprint

Determined average and
maximum AE for five ramps

ECI Gravure (Matte) 0.22] 0.40] 0.29] 0.54] 0.21] 0.44] 0.60] 0.96]




Application to
Print Standards

Replace paper/SID/TVI
specs for process color ramps

Replace gray balance specs
with Isometric ramp

Standard is completely defined
using colorimetry

Tone curves are



Application to
Color Matching

Compute TRCS to
calibrate platemaking
Compute to

Compute device links to
normalize incoming files
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Derived Measures

BoOWw is the location of the
model’'s midpoint relative to a

straight-line function. Similar to
midtone TVI.

Twist is the contrast of the

model's midpoint relative to a
straight-line function. Similar to

midtone contrast.



Future Work

Single-value tone measure
for use in the pressroom. We

call this colorimetric tone
value (CTV).

Gray balance measures
based on Isometric ramp.



Regression
Flowchart

Initialize Variables:

Highlight Contrast

Shadow Contrast
Highlight Delta
Shadow Delta

Compute
Total Error

Highlight Delta < 1E-6
AND
Shadow Delta < 1E-6

Highligl elta to
Highlight Contrast

Compute
Total Error

Total Error
Increased

Divide
Highlight Delta
by -2

Shadow Delta to
Shadow Contrast

Compute
Total Error

Total Error Divide
Increased




