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* CxF/X Workflow
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Consistency Implies Quality Product
Inconsistency raises Questions

Great Packaging delivers a promise about the brand!

o

We care about our product”
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According to Published Articles

* The average supermarket shopper is exposed
to 42,000 products in a shopping visit lasting 30
minutes

* 60% are impulse purchases

» 80% of purchasing decisions are made in the
store

* The decision whether to pick up the package or
not iIs made in less than 2.6 seconds

Packaging Research - Evaluating Consumer Reaction - Elliot C. Young
How to Tell If Your Packaging Will Sell Your Product - JoAnn Hines
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What we do not want our consumers see our brands at retail:
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SO 15930

* PDF/X -4— Portable document exchage
e 1.6 Blind Exchange (1.7 keeps Adobe Illustrator file)

* Providing all the necessary information in the
PDF/X Embedds
* Fonts
* Images
e Color ( Both CMYK and Spot colour)

e Output Intent ICC profile (Customers Expectation)
e CxF/X-4 Spot Colour Definitions — Mixing Hints @

—
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ISO 15339 - Color
Exchange
Principles and aim
datasets



CMYK Workflow

* ANSI CGATS 21 CRPC 1-7.icc, ISO 15339 — www.color.org/registry

e 7 Reference Print Conditions

CRPC1 CRPC2 CRPC3 CRPC4 CRPC5 CRPC6 CRPC7
Flexo Cotton Top Wide Web Flexo Narrow Web Flexo
Flexo uncoated Corrungated Coated Flexo New Plate
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Brand Equity: Tying this all together

Flexo New Plate Technology

Flexo Narrow Webh CRPC6

Wide Web Flexo CRPC5/6
Corrugated Flexo

Corrugated Cotton Top

All CMYK
Devices Can
Have a Similar
Neutral Value
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ISO 17972 Series

ISO 17972-1 Graphic technology — Colour data
exchange format (CxF/X) — Part 1: Relationship to
CxF3 (CxF/X-1)

ISO 17972-2 Graphic technology — Colour data
exchange format (CxF/X) — Part 2: Scanner target
data (CxF/X-2)

ISO 17972-3 Graphic technology — Colour data
exchange format (CxF/X) — Part 3: Output target
data (CxF/X-3)

ISO 17972-4 Graphic technology — Colour data
exchange format (CxF/X) — Part 4: Spot colour
characterization data (CxF/X-4)

—
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SO 1/972-4

Color exchange format — spot colour characterization
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ISO Standard — History of development

Standard Requirements

Workflows

Proofing

Ink Formulation

PRINT BUSINESS OUTLOOK CONFERENCE 2016
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(, GretagMacbeth

CO | or EXC h dn ge H IStO ry CxF - Color Exchange Format

A [ ]
A
v »
Toeel

The universal language to communicate colors digitally

1990-2001 Proprietary Formats ASCII Text

2001- Gretag Macbeth developed Cxf for communication ag &« ra e o
systems- for spot color communications e —— —

2002 — Gretag Macbeth offered Cxf to ISO as a replacement for ASCII TXT files
2002 CGATS 17 started - 2005 CGATS 17 publish
CxF-Version 1 incorporated into standards

2006 GWG starts discussing how to optimize Spot colours in PDF/X proofing
Solutions — xmp?

2009 ICC recommends Cxf for spectral data

2010 ISO starts to discuss adding CxF to PDFX in mixing hints
2012 1SO 15930 allows CxF spectral data in PDFX

2014 1SO 17972-1 Published

2014 1SO DIS 17972-2 and 17972-4 Approved
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DRAFT INTERNATIONAL STANDARD

ISO 17972-4

S0 10 Secretarit: SAL

Vainglegrsex Vateg =zt ox
040811 pTR IR

Graphic technology — Colour data exchange format
(C=F/X)—

Part4:

Graphic technology — Colour data exchange format Spot colour characerisaion data (C<F/-4

Teckologte grephigar — Schange de= domader de maslewr v wilimant OoF

Parde & Dusndes S coractirzation des pownss de coulenr

(CxF/X) — Part 4: Spot colour characterisation data
(CxF/X-4)

5 030373099

Scope

This part of ISO 17972 defines an exchange format for spectral
measurement data of inks to provide a means to characterize spot
colour inks to allow reliable printing and proofing of products that have
been designed using these inks. Only isotropic (paper-like) substrates are
within the scope of this standard which is limited to application areas
where the same ink and paper combination that has been characterized
is used when printing.

—
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SO DIS 17972-4

Conformance levels

This specification defines three conformance levels identified as CxF/X-4, CxF/X-4a and CxF/X-
4b. These conformance levels allow different methods of spot colour communication in
common use to be described.

Type of measurement CxF/X-4 CxF/X-4a CxF/X-4b
Solid ink printed on Required Required Required
substrate
Tints of ink printed on 3 minimum, 3 minimum, No requirement
substrate 11 recommended 11 recommended
Tints of ink printed on 3 minimum No requirement No requirement
black background

Solid Substrate
suwsvote | | [N I O OO0 ) I (I I ) jﬂ
a1
with black
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How CxF fits in PDFX

Proposed PDF support for spot colour inks (revised proposal)

Output Intent

DestOutputProfile —

MixingHints——\

Extend PDF to add
MixingHints
dictionary

MixingHints dictionary

Separation colour
space

Separation colour

space2
ICCBased
colour space
Blue Black

Yellow Magenta

Solidities

v

Solidities dictionary
SpotColourt  S1
SpotColour2 82

PrintingOrder
DotGain \

|

Cyan, SpotColour1
SpotColour2 Black
Yellow Magenta

_______________________

Define how Solidities values should be interpreted

e @& K

-

e

]
i

s

Lab alternate colour
space including values
for tint defined for
document colours

Could be an external
DeviceN profile
(PDF/X-5n)

Must be present in
Outputintent for
PDF/X-5n

Probably disallow as
this is included in
separation colour

space definition
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Current PDF/X Workflow without CxF/X-4

No overprint
No Opacity

No Ink rotation
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1ISO 17972-4 - CxF X4 Spot Colours

From Design through Print Consistency
Utilizing PDF X as the document to carry CXF X4 data

Objectives

-

Designers can create Design can be Package (or other
a printable product proofed accurately product) can be
that meets the brand on monitor or on hard printed as the
requirements for copy proof designer intended
colour
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Brand Management

* Developing Colour to align with CPC requirement -
Actual INKS!
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Color Definitions of Brand Colors — Physical and Digital

410
420
430
440
450
460
470
480
490
| 500
510
|__520
530
540 =
550 |
560 -
570 i Reflex Biue
580 - 80 35.71 -4.23| -33.77 34.03 262.9 95%| Pro Blue
590 - 31.69 -8.32( -40.11 40.96 258.3 98%) Blk
600 ) 23.32 -0,06( -42.80 42,80 269.9 100% -
610
620
w s i 294
o L T ra olor irdseye sign
650 o R ut-.‘. bstrate spS
860 LA 3 Backer 1ISO 13655 White ‘
870 ==K iy F eas Device Xrite SpectroEye (Certified: 12/2011) |
680 ’ i 1. 4 Meas Conditions 5000K, 2° No Filter
690 TR e |Geomotry 0/45 (MO - ISO13655)
700 R piry Date 3/6/2013
710
Approved B Color Engineerin
"ﬁggn . ! .’ﬂﬂ'ghw o H
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1 Layer |

CxF X4 in Adobe lllustrator &

PEEEENA A a4 A s AW

Adobe’ lllustrator' CS6 - ::: ]
— Separations Preview

¥ 1007 Adote Tytews fesTmemn anc 1 buammny. 60 vy et =

Adbe I AdEde gt &% FLATIING 400 00w I B aeed Dadaruis w S ve Al of Adas 2 - -
e b prom 1 e e S i o craen CXF Designer Owerprint Preview

Cartant TOMEwRIr, Wh swwad by The Mooy Saiiaon ot hrankie fcrmml Flbiten ne
30 @Y S0 DN BATEHITRR WETILT. WSV’ ¥ 3 AWM € Mletam-An e e

Fomaes AE1Y V) Wittt WA Tar b aoioget. Canght K I8 J00 Mgsneant

Cavmton. A Sigws Rovsiat 'mpOn CXF Data

Bt g B eyt

Larraen Sockds Compum b N COSVTY Swser 1 Lodex Trreniemsl mwge Pot Towdet ot 0
T BSOS BRIy Add Selected Swatch

MAMTIINTE Codont Gragtamed o the 1ihwme skl e 00 = 108 oot darsmam it iy wof
WD PANTONG - Pl adirti Contad et PANTOME (it Sobiciiana 6 3tatans

0 40 Wb Pkt boc Samartn i £ pragern 63 Saropnt. o & Coke Red (CXFX)
ZILL. Pavwne. e 1 e CIONS s o CAS et ST SORNE AR 9t Coke Reg (LAFA)
e YU oyt D) . G351 B (i 00 ey @ (e it AXde

Sarrme MYTON Catnr Do antior Sofwas 0l 000 e coped ams weter dab o7 b

~o A .
CGS Violet |

Siiver (CXFX)

Lagal s Casn

Search

License: Unlimited
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Save as Adobe PDF/X

Save Adobe PDF

Adobe PDF Preset: ‘7Custom

Standard: PDF/X-4:2010 ¥ Compatibility: Acrobat 7 (PDF 1.6)

General General
Compression
Marks and Bleeds Description:
Output
Advanced
Security
Summary!
Options

v Embed Page Thumbnails
¥ Optimize for Fast Web View
v View PDF after Saving

¥ Create Acrobat Layers from Top-Level Layers

Save PDF

m————

PRINT BUSINESS OUTLOOK CONFERENCE 2016
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PDF X4 Output

Inwereory sepoet $or Docurvent “doma 1odr O

Color Space 2 (out of 3)
on page |

4

Caler Spaca propertins
Sepacation color space: "Orange (CXF XY Lab §CT] 03962 I00.6T)
Color parss: Ouange (OXF X)
Altwrrade color wpece
KT Sasad color pace “Lab 050"
Conponerts pnge KO D01 00N M
Murmber of coler companents 3
At (ofer space
Lab coker space
D white poend
0%
10

oaxs
Dfusne black sot
oo
00
a0
Compunents e
-1I80

Bumirvot 7305
Copyvight iformatien “Coperght 1999 Adobe Sydems

Incoeporated”

Profte dascripton: Lab D96
Profie i) (VDS bty
“BOISSFECDSCMSSTIMI 0301 | &) SEa0n”

(NPES)

Version 11.0.03

Adobe’ Acrobat® XI

— @

v
Color Space 3 (out of 3)
onpagal
Color Space

properties:
on color spacec “Sitver (OXFX)” Lab #00) (60.83/-083/-1.63)
Color name: Svar (OFX)

1415C4DA™

m—————

i
i
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CxF X-4 Proofing

* Look for solutions that utilize CxF / Hard and Soft Proof
=

E Settings for Job 'GWGExamplePDF-X4 CxFx.pdf'

Printer Epson Stylus Pro 4300
Queue  [50coated_v2 PSuper2dlg

Johb GWGEExamplePDF-X4 CxFuxpdf

Copies 1 :e:
Marks/Info I Success/Error Handling I Load Balancing " Workflow I Scatter Proofing Certification
PDF/P5 Input

Driver | Paper | Print Layout | Calibration | Color Correction | Spot Color Correction

Spot Color Correction

) Mone

@ Table C:A\Program Files\CG5\Common Files\ CTuner Setups\SpotColoriPant: [ Browse... l [ Mew... l [ Edit... I

Use calibration with spot color correction

CxF/X in PDF Files
Always apply CxF/X

| Colorsubsution|

Color substitution

PRINT BUSINESS OUTLOOK CONFERENCE 2016
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CxF/X-4 Work Flows

 CxFX Tools for
Extracting Data

* Re-ordering Colors in
PDFX

Manage Cxf/X-4 data in PDF file

g
®

\\psf\Home\Desktop\ORIS CxF Toolbox\PDF\GWGExamplePDF-X4 « CxFx.pdf g_rgvisf.._.‘:
PDF Information File contains output intent,
Output Intent Info: Coated FOGRA39 (1SO 12647-2:2004)
ICC Profile Name: Coated FOGRA39 (15O 12647-2:2004) | Extract ...
CxF/X-4 definitions in file: (Orange [ Add..
Silver
Spot_White | Remove |
i Enracti;
| Rename .. |
| View..
Ink laydown order Cyan " || MoveUp |
] Include in file Magenta - (rroo=m
Yehow | Mevelown
Black
Orange
Silver =
| Write CxF data to PDF file|
PRINT BUSINESS OUTLOOK CONFERENCE 2016 27




CxF/X for Ink Formulation

» Use CxF/X for ink formulation — Lowest
Metameric Index - (Same Ingredients)

Formulation

Please define the target color.

Target color [MO [Mo])

L*= 737
a™= 31.4
'e} Measure b== 70.1
. [D50, 2°]
@ e ol e o L)
- Recipe: calculated
5% :
Sl 5]
— | — — | — L da*= 0.2
- db*= -0.1
Dizplay: | Reflectance spechia ﬂ E
co
CxF
— - XF : Leneta (No): (-
Target color: Vv - dE~_, 0.3
Recipe: W — r - M1 [A] 0.6
Price: 119%
R Ed
1.0 L== 73.7
= 314
0.8 8-
0.6 I:'D'_.il]?g-"I
0.4 el
0.2
00 [nm]
400 500 600 700
Z| Ink film thickness:
100 E %
& = ] [ e ] Yiscosity: 15
i |=] W |
i
; PRINT BUSINESS OUTLOOK CONFERENCE 2016 28
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Ink Formulation — CxF/X Define Aims
Matching PMS or other element

PRINT BUSINESS OUTLOOK %%NFERENCE 2016 29




*|SO 17972-4 — CxF/X4 Spot Colours Process Control

From Design through Print Consistency in ingredients of inks
NOT only low DEOO / but satisfying metameric match also

Hershey Brand Assurance™ — = |D|£j
File  Print  About Powered by Yertis Communications
Job: lH&rs!‘ley Test L] % I Brand Color; . . 4' | _)_'
301 Blue |
29 Specrral Refiectance Curve C}E ish
' B
08 B |
.
I!'- ¥
i S 1 I8 7 s ——
] " |
L \ 0 e 1 N
pe Press: |F'res.:z 1 _"_l J
Colorimetric Data Metamerism Index I -
Sample No: [15010
| Color | & a b* & H* |dE2000 | Status DE0-A | DS0-E | DSOF11 | Status
» R 2510 |-7.31  |-49.79 |50.32 |261.65 > 118 | 098 4.09
2664 |-766 |-4986 (5045 |261.27 | 1.18 Tolerances: dE2000.(2.0) Metamerism Index (2.0) Measure Submit

Please read the next sample '‘Reese Orange' (2 of2) I Exit Measurement Mode | ‘Yersion: Beta

PRINT BUSINESS OUTLOOK CONFERENCE 2016
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Print Process Selection

Digital

e Ceriesl

=l Serics?

S ries3

PRINT BUSINESS OUTLOOK CONFERENCE 2016
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Spot Colour
Halftone Metric

ISO — 20654 SCTV



ISO Spectral Density

ISO 5.3 Spectral Density

ads

lllustrator or Photoshop visual appearnce

Hl “ “ H i
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ReflexBlue

Press Data dE-P dL-

P cTv Imv




Problem Defined

100"
&0" \ Spectral reflectance
N\ 1.0 1 0
60"
*. 10
L #40" \\\ 0.9 "
20" [~ 0.8
T 30
’ 0" 10" 20" 30" 40" 50" 60" 70" 80" 90" 100" 07 ——40
100" g 06 | —
80" E 05 —60
Q
60" 2 —70
40" g 0.4 | ——s0
w0 —90
b*# 0" 03 |
,20" 0.2 —100
,40" X
60" 0.1 Y
,80"
100" 0.0 i i i i
" 100%80" 60" 40", 20" 0" 20" 40" 60" 80" 100" 350 400 450 500 550 600 650 700 750
a*# Wavelength, nm
fl I Toneimetricitomparison#
Reflex(Blue( S e
90" - =
7
File TV MD dE-P dL-P CTV ITV & 80" /( ‘
0 0.0 0 0.0 0 0 s |
10 467 258 229 228 3421 s’ /
20 72.2 46.7 42.5 42.1 56.74 ;.f 60" oD
30 86.3 64.6 59.2 58.4 71.44 é o / [ :
40 934 779 719 707  80.69 5 e
50 97.1 87.8 82.0 80.6 87.49 % 40" dLp
60 98.5 93.1 87.6 86.1 90.98 £ 30" e=crv
70 99.3 96.9 92.4 91.1 94.29 2 "
80 99.8 99.2 96.3 95.4 97.12 20"
90 99.9 100.0 98.6 98.1 98.85 10"-
100 100.0 100.0 100.0 100.0 100.00 /
o
; 10" 20" 30" 40" 50" 60" 70" 80" 90" 100
FilefTone#/alue#
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PMS186

Press Data

dL-

M-D dE-P P cTv ITv



Problem Defined

100"

N
80’ \\
60"
L*# —
40"
20"
"
0" 10" 20" 30" 40" 50" 60" 70" 80" 90" 100"
100"
80"
60"
40"
o /}
b*# 0"

,20"
,40"
,60"
,80"

1.0 7

Spectral reflectance

0.9

o
©

o
N

o
o

I
5

Reflectance

o
N

o
W

©
[N]

o
N

10

20

30

o 0.0 L T T T T T T
'100,100-;30",50",4@-,20" 0" 20" 40" 60" 80" 100" 350 400 450 500 550 600 650 700 750
*# Wavelength, nm
P M S 1 8 6 ( Tonef#imetrickomparison#
100" T -
FileTV MD dE-P dL-P CTV  ITV u 80
0 0.0 0 0.0 0 0.0 2
10 354 222 208 18.0 26.1 g
20 60.6  42.4 39.8  35.2 46.9 g o o=’
30 76.7 589 559 50.4 62.9 g s -
40 869 722 687  63.0 74.1 3 o e
50 93.5 832 797 747 83.3 2 O
60 96.7 90.0 86.6 82.7 88.7 5 30" e
70 98.1 93.5  90.5 87.5 91.9 = 2o /
80  99.2 967 952 934 959 /d
90 99.6 984 974  96.5 97.9 10"
100  100.0 100.0 100.0 100.0  100.0 . /

20" 30" 40" 50" 60" 70" 80" 90" 100"
Fileffone#/alue#
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SO CD 20654

SCTV = 100x\j(th-pr)2+(Vyt—Vyp)2+(Vzt—Vzp)2

2 2 2
(Ves=Vp) " +(Vys—Vyp) “+(Vas—Vzp)

where
Ves: Vosi Vo are V., V,, V, values calculated for the spot ink solid,

pr, Vyp, Vzp areV,, Vy, V, values calculated for the substrate and

Vit V.

ytr» Vze @areVy, U

v» V, values calculated for the spot ink tint.

The value components are defined to have functional form similar to that of CIE L*:

X
74 =f(7)x116— 16

n

% =f(5)x116 - 16

v, = f(Z)x116 — 16
n

and where
-3 . 6\3
fw) = (w)3 ifu> (-2—9

Fao = () @+ (3)  rus(S)

108

is the same compression function defined in ISO 13655 in the derivation of CIELAB.

Equation 4.1

Equations 4.2

Equations 4.3



ISO CD 20654 — Spot Colour Tone
Value (SCTV)




IcC Max

* Provides Support for the Packaging Industry
* Allows measurement data using the CxF format
* New encoding of Named colors to support tints




Thanks for you time today!

Steve Smiley

SmileyColor & Associates LLC
www.smileycolor.com
steve@smileycolor.com
469-309-2025

SmileyColor is a Brand Management company, focusing across supply chains
to improve communication through Standards and Process Control. Providing
Brand Standards development, CxFX4 digital data and solution for
implementation across brand workflow Design through Press. Providing
consulting, press support and training and solutions to improve your Brand
management definitions, recognition and consistency.

Representing you in ICC, FTA, NPES, CGATS, GWG, IDEAIlliance Print Properties

Bl CONSULTANT m


http://www.smileycolor.com/

