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Calibration Methods

• TVI/SCTV
• Use Curves to match prescribed tonality of process colors

•Near Neutral
• Use Curves to match prescribed gray balance and tonality

• Color Management
• Use Color Management to match an ICC Profile

•Optimal Method
• Use Curves to match an ICC Profile



How It Works

• Reduce overall color difference (∆E) 
between printing and an ICC Profile
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PressCalC6TS (25x20)
i1Profiler Test Chart, Size: 18.0 x 19.0 cm

Print a test chart with 
standard inks and color 
gamut.
Measure the samples.

Begin with 
Linear Curves 
(identity function).

Calculate reference 
L*a*b* values using the 
reference profile.

Calculate the color error 
(∆E) for each selected 
sample.

Adjust
curve parameters to
reduce overall color error 
of selected samples.

Repeat until overall color 
error (∆E) can’t be 
reduced any further
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Animation
• Each frame shows 

an iteration or loop
• Stops when overall

color difference is
Lowest (OPTIMAL)

• That took 145 iterations
for this example



Optimal Method Properties

• Color reference is an ICC profile
• Printing process can have any number of inks
• Calibration test chart can use any sample set
•Minimizes color errors for the sample set
•Makes smooth vector curves from rough data
• Ideal calibration technique for ECG printing



ECG Reference Profiles

ICC Profile



ECG Reference Profiles

ICC Profile

inks samples
4 1617
5 10254
6 65023
7 412328



Statistically Accurate Calibration

trendline

y = x + random



Choosing Samples for Calibration

ICC Profile
B2A1 Tag “Realistic” Colors

L*a*b* CMYKOGV



PressCal Test Chart Tool

CMYK Ramps
Gray Ramps
OGV Ramps

“Realistic” Samples
(CMYKOGV)



PressCal Test Chart Tool

“Realistic” samples in 
L*a*b* color space



Making ECG Tone Curves



Making ECG Tone Curves



Making ECG Tone Curves



Making ECG Tone Curves



Color Errors Are Reduced
Before (uncalibrated)

cumulative color error distribution – before optimization
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fitted gamma CDF measured color errors

gamma CDF parameters
shape (!) = 1.93
scale (") = 1.12

mean (!") = 2.16
median = 1.80

mode = 1.04

After (curves applied)
cumulative color error distribution – after optimization
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cumulative color error distribution – after optimization
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Applying Curves
composite tone curves
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Applying Curves
token output format file type colors steps

apogee Agfa Apogee XML CMYK Y
cgats CGATS.17 text format text n-color Y
device_link ICC device link profile binary n-color N
efi EFI XF .vpc/.vcc text CMYK + 4 spot Y
equios DS Equios text CMYK N
fuji_xmf Fuji XMF text CMYK N
harlequin Harlequin-based RIP text CMYK N
heidelberg Prinect (CTS 2.1, measured or calibration) text CMYK Y
hybrid Hybrid PACKZ JSON n-color Y
indigo HP Indigo text CMYK N
iso_18620 ISO 18620 (Esko .ted) XML n-color Y
navigator Xitron Navigator (push calibration) Postscript n-color N
photoshop Photoshop .acv binary n-color Y
prinergy Kodak Prinergy Harmony (Colorflow) text CMYK N
process process control report (details) text n-color Y
rampage Rampage curve set text CMYK N
sierra Xitron Sierra text CMYK N
trueflow Screen Trueflow binary CMYK N
text tab-delimited text text n-color Y



Spot Color Simulation



Adding Spot Color Mixes to the 
Calibration Chart



Adding Spot Color Mixes to the 
Calibration Chart



Adding Spot Color Mixes to the 
Calibration Chart

Spot Colors



Color Management May Not Be 
Accurate Enough for Spot Colors



Color Management May Not Be 
Accurate Enough for Spot Colors

“Eyeball” spot color changes



PressCal Spot Color Tool
Compares L*a*b* values



PressCal Spot Color Tool
Adjusts CMYKOGV values



Improved Spot Color Accuracy



Improved Spot Color Accuracy



Tone Curves and Spot Color Mixes
from a Single Test Run!

composite tone curves
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Tone Curves and Spot Color Mixes
from a Single Test Run!



Tone Curves and Spot Color Mixes
from a Single Test Run!

Free?



Tone Curves and Spot Color Mixes
from a Single Test Run!

Free?
What’s the catch?



Thank You!

• Charles (Chuck) Spontelli
Bowling Green State University
csponte@bgsu.edu
•William (Bill) B. Birkett
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•Web Site

https://optimalmethod.org
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