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Main Topics
Discussion of Existing

Our Experimental Work

Matching Press Sheets
using TRCs.

for
Improving Print Standards.



Film Based Process

Film Plate Press Print

Input: Film
Output: Print
Controls: Press/Inking

File ImageSetter
Linear



CtP Process

File CtP System Plate Press Print
TR Curves

Input: File
Output: Print

Controls: TRCs,
Press/Inking



Calibration -
The Foundation of
Color Management

How Do We
? for Proofing and
Platemaking?

Existing Standards Don't

Provide the Target Data
We Need!




How to Create a
Useful Standard

Determine Needs to
be Controlled.

Specify the ldeal Result
as Exactly as Possible.

Specify the
from the Ideal.



Information Describing
the Printing Process

ECI12002 Target
1485 x 3 =

4455 Values

GRACoL
5x 3+
4TVI +

4 PC =

23 Values




Information Describing
the Printing Process
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1485 x 3 = Really Needed 5x3+
4455 Values to Calibrate a j P\é':

Press? 23 Values



Checklist of Printing
Control Parameters

Paper (Raw Materials)
Inks (Raw Materials)
Solid Ink Density (Press)

[one Reproduction
(Platemaking and Press)

Gray Balance
(Platemaking and Press)
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Checklist of Printing
Control Parameters

¢Paper (Raw Materials)
®#finks (Raw Materials)
*Solid Ink Density (Press)

[1Tone Reproduction
(Platemaking and Press)

Gray Balance
(Platemaking and Press)




Tone Reproduction
Specifications

Relationship Between % Dot
and Printed Tone Value.

GRACoL Specifies 50% TVI
and Print Contrast.

1ISO 12647-2:2003+
Specifies Complete TVI
Curves.

Measurements Are Based
on Densitometry.



Tone Reproduction
Specifications

Relationship Between % Dot
and Printed Tone Value.

L) /)

PAPER/ ~ soup
SUBSTRATE INK DIINSITY
K SEN: X

Gradma NI &2

Premium Gloss Dull'Coated 170 1.40 1.50 108 40-45 35-40 35-40 30-35
Grades ¥) and M2

Prermium matte coated 140 130 1.40 100 ) 2 4045 35-40 35-40 30-35
Preeniam Text and Cover 130 115 LIS 0.9 2 3545 3040 3040 2535

(vmooth)

Grade 8} 145 135 145 L2
Grade s ™ 140 130 1.40 1.00
Supercal SCA+ 1.50 1.25 138 1.9
Supercal SCA 140 115 1.20 055
Supercal SCB 135 110 LIS 095
Uncoated 128 1.00 112 0.95
Newsprint*** 1.05 .90 0.90 0.85
Newsprint (heatset) &

Supercal SCC 1.20 1088 1.15 095
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ISO/DIS 12647-2

Reproduction
ifications

bnship Between % Dot
Inted Tone Value.

EXTATE I | Spccifies 50% TVI and
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Tone value on film or data, %

Figure 2 — Tone value increase curves for the printing conditions defined in Table 4. The letters Ato F
refer to printing conditions listed in Table 4. .

4352 Tolerances and mid-tone spread = gn
|}

The deviation of the mid-tone value increase of a proof or an OK print from the specified value shall not ' 64 ; —2 2003 I SpeCIerS
|}

exceed the deviation lolerances specified in Table 5
For production printing the average mid-tone value shall be within 4 % of the specified aim value. The

statistical standard deviation of the tone values shall not exceed, and should not exceed one half of, the
vanation lolerance specified in Table 5 l I S
-

The mid-tone spread (vanation of tone values between chromatce colours) of proof and production printing
shall not exceed the values listed in Table 5

s Ton v s s s ison oot an rciction rements Are Based on
' ‘ ometry.

Maximum mid-tone spread

NOTE 1 It has 10 be recognized that in the worst case these tolerances may produce a dfference between proof and
OK paint of 7 % in the mid-tone

© 150 2003 — All rights reserved



Gray Balance
Specifications

Balance of CMY Inks.

GRACoL - Mentioned Briefly
in Technical Supplement.

ISO 12647-2 - Mentioned
Briefly in Annex C.

Gray Balance is Essential
for Critical Color Matching!



1y Balance
focifications

Blance of CMY Inks.
8RACoL - Mentioned Briefly
® [ echnical Supplement.

0 12647-2 - Mentioned
giefly in Annex C.

gay Balance is Essential

& Critical Color Matching!




ISO/DIS 12647-2

Annex C
(informative)

Grey balance

The specification of a grey balance condition is redundant if the aim values for the tone value increase and the
coloration of the solids are specified. With the aid of colour management profiles that are based on a given
printing condition and its charactenzation table according to ISO 12642 (2], the grey balance conditions can be
worked out. A single grey balance condition is usually not sufficient to ensure an achromatic colour for all print
substrates and printing inks that may be used for a given printing condition. In addition, it usually depends on
the particular black composition used

Grey balance patches composed of suitable CMY mixtures serve a useful pupose for quickly checking
whether the CMY tone values have changed, say. from one production print to ancther or from one proof print
o the next. For this purpose, the CMY tone value increase combinations of the following Table C.1 may be
found useful, they often result in a nearly neutral colour. These data are pertain to data or film

percent

I T N
pome | % | w | w |
vooameorions |75 | e |

There are two practical definitions for grey which may be in conflict “A colour having the same a” and b*
CIELAB values as the print substrate” and "A colour that has the same a* and b" CIELAB values as a half-
tone unt of similar L* value printed with black ink”.

Balance
ifications

ce of CMY Inks.

oL - Mentioned Briefly
hnical Supplement.

2647-2 - Mentioned
in Annex C.

Balance i1s Essential
itical Color Matching!



PressCal Target

A: Isometric Scale

B-D: Interpolation Scales
E-H: Pure Process Scales



Useful Results from
Our Work

TRCs Derived from

Provide a Good Match.

Gray Balance May Be

Specified with Isometric
Tone Curves.



Murray-Davies %Dot from
Status-T Densities
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Murray-Davies %Dot from
Colorimetric Reflectance
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A New Way to Look at
Gray Balance

Traditionally Specified as
CMY Values that Produce
Gray (e.g. 50C, , 40Y).

Instead, Measure the Lab
Value of an Isometric Patch
(e.g.Lab=51,7,3 @

50C, 50M, 50Y).
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A New Way to Look at
Gray Balance

Traditionally Specified as
CMY Values that Produce
Gray (e.g. 50C, , 40Y).

Instead, Measure the Lab
Value of an Isometric Patch

(e.g. Lab =

51,7,3 @

50C, 50M, 50Y).



Isometric # Gray

Isometric Patches Are Not
Actually Gray, But...

Isometric Data Effectively
Specifies Gray Balance.

Simplifies Calculations.

Unifies Print Standards with
Color Management.




Isometric Axis (CMY
Space)
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Isometric Axis (CMY

Space)

AV
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Cyan Axis ;

Isometric means C=MN=Y



Isometric Tone Curve
Example From TR004

TRO004 Isometric Tone Curve




Application to Print
Standards

Enlarge the Scope of Print
Standards to Include the
Platemaking Process.

Provide Sufficient Information
to Calibrate the Overall
Process.

Objective: Commercial Match
Without Color Management!




Application to Print
Standards

Measurements
Should Replace Density.

Should Replace TVI and Print
Contrast.

of TRCs Should
Use Colorimetric Values.



Application to Print
Standards

Should Be
Specified Using Isometric
Tone Curves.

All Should Be
Specified as Formulas.
Should Be

Influenced by the Output of
Existing CMYK Systems.



Thank You!

William B.Birkett
Precision Color, Inc.
wbirkett@pcolor.com

Charles Spontelli

Bowling Green State University
csponte@bgnet.bgsu.edu




