
Improving Print Standards 
by Specifying 

Isometric Tone Reproduction 
for the Overall Process

William B. Birkett 
Charles Spontelli 

TAGA Annual Technical Conference 
San Antonio, TX 
April 20, 2004  



Main Topics 

!  Discussion of Existing 
Print Standards. 

!  Our Experimental Work 
Matching Press Sheets    
using TRCs. 

! Recommendations for 
Improving Print Standards. 



Film Based Process 

File ImageSetter 
Linear 

Plate Press Print 

!  Input: Film 
!  Output: Print 
!  Controls: Press/Inking 

Film 

Prepres
s 

Press 



CtP Process 

!  Input: File 
!  Output: Print 
!  Controls: TRCs, 

Press/Inking 

File CtP System 
TR Curves 

Plate Press Print 



Calibration -   
 The Foundation of 

Color Management 

!  How Do We Compute 
TRCs for Proofing and 
Platemaking? 

!  Existing Standards Don’t 
Provide the Target Data 
We Need! 

? 



How to Create a 
Useful Standard 
!  Determine What Needs to 

be Controlled. 

!  Specify the Ideal Result 
as Exactly as Possible. 

!  Specify the Allowable 
Deviation from the Ideal. 



Information Describing 
the Printing Process 
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Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone Reproduction 

(Platemaking and Press) 
" Gray Balance    

(Platemaking and Press) 



Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone Reproduction 

(Platemaking and Press) 
" Gray Balance    

(Platemaking and Press) 

✔ 



Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone Reproduction 

(Platemaking and Press) 
" Gray Balance    

(Platemaking and Press) 

✔ 

✔



Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone Reproduction 

(Platemaking and Press) 
" Gray Balance    

(Platemaking and Press) 

✔ 

✔

✔ 



Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone Reproduction 

(Platemaking and Press) 
" Gray Balance    

(Platemaking and Press) 

✔ 

✔

?
✔ 



Checklist of Printing 
Control Parameters 
" Paper (Raw Materials) 
" Inks (Raw Materials) 
" Solid Ink Density (Press) 
" Tone 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. 
!  ISO 12647-2:2003+ 

Specifies Complete TVI 
Curves. 

!  Measurements Are Based 
on Densitometry. 
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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! 
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PressCal Target 

!  A: Isometric Scale 
!  B-D: Interpolation Scales 
!  E-H: Pure Process Scales 



Useful Results from 
Our Work 

!  TRCs Derived from 
Colorimetric Data 
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A New Way to Look at 
Gray Balance 
!  Traditionally Specified as 

CMY Values that Produce 
Gray (e.g. 50C, 40M, 40Y). 

!  Instead, Measure the Lab 
Value of an Isometric Patch 
(e.g. Lab = 51, 7, 3 @     
50C, 50M, 50Y). 
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Isometric ≠ Gray 

!  Isometric Patches Are Not 
Actually Gray, But… 

!  Isometric Data Effectively 
Specifies Gray Balance. 

!  Simplifies Calculations. 
!  Unifies Print Standards with 

Color Management. 
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Isometric Tone Curve 
Example From TR004 
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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 
!  Colorimetric Measurements 

Should Replace Density. 
!  Tone Reproduction Curves 

Should Replace TVI and Print 
Contrast. 

!  Calculation of TRCs Should 
Use Colorimetric Values. 



Application to Print 
Standards 
!  Gray Balance Should Be 

Specified Using Isometric 
Tone Curves. 

!  All Tone Curves Should Be 
Specified as Formulas. 

!  Formulas Should Be 
Influenced by the Output of 
Existing CMYK Systems. 
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