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•  Substrate non-conformance is common. 
– PSO database (Courtesy of Fogra) 
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− Most paper colors 
audited are bluer than 
ISO 12647-2 
specifications. 
− More and more 
production papers are 
out of current tolerances. 
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–  As an example, a large portion of the cyan solid 

tolerance is consumed by paper color. 

? 

X 

ISO Target (PT 1)

L* a* b* C* h

Paper 95 0 -2 2 270

K 16 0 0 0 0

C 55 -37 -50 62 233

M 48 74 -3 74 358

Y 89 -5 93 93 93 1.5

3.9

0.3

5.5

0.7

Minimum !Eab

Prod & Trgt

Production (McCoy Gloss)

L* a* b* C* h

Paper 94 2 -7 7 286
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Tristimulus Linear Correction 

X1 is the tristimulus value of Substrate_1. 

X2 is the corrected tristimulus value of Substrate_1. 

C is a constant 
Xw1 is the measured tristimulus value of Substrate_1. 

Xw2 is the measured tristimulus value of Substrate_2. 

Xmin is the minimum tristimulus value of Substrate_1 

(may be substituted by the equivalent of 10L*, 0a*, 0b*) 

(ISO 13655, Annex A, 2009)  

! 

X2 = X1 1+ C( ) " XminC

C =
Xw2 " Xw1

Xw1 " Xmin
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–  Use ‘ink starvation’ test form 
to produce a range of ink film 
thicknesses. 

–  Measure with i1 Pro and 
locate the minimum !E 
between production and 
target corrected aims. 
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–  Printing is not required. 

–  Obtain the Fogra 39 data set. 

–  Apply the substrate correction to the data set. 

–  Calculate TVI values for target and target 
corrected aims per ISO 10128. 
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Magenta and 

Black 

Yellow 

Cyan 

* ISO 10128, Annex A, 2008 
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Production (McCoy Gloss)

L* a* b* C* h

Paper 94 2 -7 7 286

ISO Target (PT 1) Corrected

L* a* b* C* h

Paper 94 2 -7 7 286

K 16 0 -1 1 292

C 54 -36 -54 65 237

M 48 75 -6 75 356

Y 88 -3 90 90 92

Minimum !Eab

Prod & Trgt Corr

2.5

0.0

0.2

1.3

2.1

! 

! 
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This is because the substrate correction is linear and 
the TVI calculation is the ratio between tristimulus 
values of solid and tint. 
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Discussion 

•  The tristimulus linear method can also be used to 
compute a substrate-based gray reproduction ramp 
from an ideal gray ramp (varying L*, 0a*, 0b*). 

18 

-10 

-8 

-6 

-4 

-2 

0 

2 

4 

6 

8 

10 

0 10 20 30 40 50 60 70 80 90 100 

a*/b* 

L* 

a* b* 



!"#3,4&0"#& 

1.  Paper aim point and tolerances in ISO 
12647-2 (2004) is no longer representative 
of production paper. 

•  ISO/TC 130 needs to come up with a solution. 

2.  Paper is the fifth color -- colors printed with 
low ink coverage and those do not absorb 
short wavelength energy, their hues are 
affected by paper color. 
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