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Introduction

Program Overview

Datacolor MATCHP'®MENT i g state-of-the art software package developed by
Datacolor for manufacturers of colored products—paints, plastics, printed materials,
and cosmetics, among others—to evaluate, match and correct the color of their
products. It can be used at every step in the manufacturing process, from initial
formulation to outgoing finished product.

The program consists of a suite of program modules, each tailored to a specific
function included in the package.

e
o a Formula Central. Formula Central is the workhorse of the package.
You will use it for all routine color matching activities in the lab and production.

. @ System Administration. System Administration controls all default
system selections, and offers the option to customize user profiles to the needs
and requirements of the individual user.

o A Navigator. Provides features for managing data storage and retrieval.

. E@ Ingredient Maintenance. Ingredient Maintenance provides access to
information about the physical properties of the raw materials, and administrative
information such as cost, lot name, etc.

EEg

° ﬁ Set Maintenance. Set Maintenance is used to create and edit the
optical data of the raw materials.

Datacolor MATCH"'CMENT Introduction e 1



. * Schedule Maintenance. Schedule Maintenance is included in the

Advanced Queuing options. It enables you to create and edit Schedules, which

allows you to incorporate several job templates into a single queue.

. % Queue Maintenance. Queue Maintenance is included in the Advanced
Queuing options. The program is dedicated to building and editing queues, and
provides all functions required to support a queue.

You will find that this package uses many of the same devices used by other

Windows-based programs. It uses toolbars, shortcut keys and drop-down menus as
tools to navigate through the program modules. If you have used other Windows-
based products, you will learn how to operate this package very quickly. For those
users with no previous Windows experience, the tutorials provide explicit instructions
for mastering the basic tasks.

System Requirements

Minimum Recommended Notes
Component (see note 1) Minimum
Processor Pentium 4 1.4 GHz Pentium 4 2.5 GHz 1
Memory 512 MB 2GB 1
Free H_ard Drive 20 GB 120 GB y
Capacity
Video Resolution 800x600 16-bit 1024 x 768 True Color 2
Video Memory 4 MB 128 MB 2
CD/DVD Drive CD Reader CD Writer 3
Diskette Drive 1.44 MB 1.44 MB 4
. (1) RS-232 Serial (1) RS-232 Serial
Available Ports (1) USB (3) USB 5
Printer Port Parallel or USB Parallel or USB 5
Operating Windows® 2000 SP 4 )
System Internet Explorer 5.01 Windows® XP Pro, SP 2 6
NOTES

e Minimum system configurations may limit performance, data capacity and
operation of some features. Faster processor, more memory and faster hard

drives will significantly enhance performance.

Accurate on-screen color display requires monitor calibration and true-color video
mode.

Datacolor MATCH"'CMENT™ g supplied on three standard 12 cm, 650MB capacity
compact discs. Recommend a CD or DVD writer is recommended for data
backup and file transfer from stand-alone systems.

Some instrument calibration media are high-density (1.44MB) 3.5” diskettes.

2 e Introduction
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Datacolor spectrophotometers use either an RS-232 Serial or USB connectors.
Datacolor Spyder2™ requires a universal serial bus (USB) connection.

Printer port requirements depend on the specific printer selected.

Microsoft Windows® Vista® support requires specific installation and
configuration for Sybase 9. Contact Datacolor support for instructions or latest
details.

Documentation

A printed user’s guide is provided with each system. It is a comprehensive reference
that documents each program option, and provides an applications context for using
the color technology tools that are available. An electronic copy of this manual is also

provided on the program CD in a PDF format (Datacolor MATCH

PIGMENT User

Guide.PDF). The manual has also been modified for use as an on-line help with the
program.

User’s Guide Organization

Getting Started. Includes instructions to configure and calibrate the instrument,
and includes tutorials that provide step-by-step instructions for performing basic
matching and correction activities. When the program is installed, demonstration
data is also provided so you can run every program module. The data provided
includes samples and colorant sets. Several colorant sets are provided, and
each simulates a colorant set type that can be used. Target and trial samples
are also provided in Formula Central. You do not have to measure a sample to
run the formulation or correction tutorials.

Program Features. Explains some of the features that characterize Datacolor
MATCH'GMENT program structure and operation.

Formula Central. Provides explanations of the most commonly used program
features included in the Formula Central module. This section focuses on the
basic matching and correction features, and provides a basic explanation of the
program options used to execute these fundamental tasks.

Formula Central Menus. Includes detailed documentation of every field that
displays in the Formula Central window. Includes details regarding each menu
option and input/output field included in this program module.

Colorants and Databases. Provides an overview of the features used for
Ingredient Maintenance and Colorant Set Maintenance.

Ingredient Maintenance. Provides detailed documentation of each menu
option, and every input/output option included in this program module.

Set Maintenance. Provides detailed documentation of each menu option, and
every input/output option included in this program module.

Datacolor MATCH"'CMENT Introduction e 3



¢ Queue Maintenance. Provides detailed documentation of each menu option
used to create and edit queues. See also Applications Technology, Advanced
Queuing Options for a comprehensive discussion of the program modules that
support the advanced queuing options.

e Schedule Maintenance. Provides detailed documentation of the program option
used to create and edit schedules used by queues. See also Applications
Technology, Advanced Queuing Options for a comprehensive discussion of the
program modules that support the advanced queuing options.

e Queue Viewer. Provides detailed documentation of the program options used to
view queue results. See also Applications Technology, Advanced Queuing
Options for a comprehensive discussion of the program modules that support the
advanced queuing options.

e Admin. Provides documentation related to system defaults used across the
suite of programs. This includes selecting and editing system defaults, and the
creation of custom user profiles. It includes details regarding each menu option
and input/output field included in this program module.

e Navigator. Provides an explanation of the structure of the data management
functions available. Includes details regarding each menu option and
input/output field included in this program module.

o Data Import/Export Wizards. Users of legacy Datacolor formulation and
correction programs must convert existing data into a format recognized by
Datacolor MATCHP'®MENT " Wwizards have been provided to perform the data
conversions, and this section provides a brief explanation of these wizards.

o Data Exchange. Data Exchange is the program module used to transfer sample
and formula data between Lab Paintmaker and Datacolor MATCH'®MENT |t is an
essential program for laboratories using Datacolor MATCH"'CMENT o provide data
for use by Datacolor point-of-sale (POS) products.

e Applications Technology. Contains detailed discussions of the concept and
operation of the various tools offered in Datacolor MATCH'®MENT  framed in the
context of industrial color processing issues. Much of this information is
considered “advanced topics”, and is intended to help you to maximize the
performance of the system.

e Glossary of Terms. Terms commonly used in color science and industrial
processing applications used extensively throughout this guide, are defined in
this section.

Online Help

The contents of the Datacolor MATCHP'®MENT yser's guide are also provided as online
help. The online help is accessed from the help icon, and from the Help menu.
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Required Data

New users must prepare physical samples of the colorants.

Data is provided with the program to allow you to practice running all of the program
modules included in the package, while you are preparing your samples. This data
includes:

e Sample data representing Targets and Trials

e Colorant sets that contain optical data describing the behavior of the raw
materials

e Ingredient data that includes information about the physical properties of the raw
materials.

Current Datacolor users can continue using existing data sets. However, they must
be formatted for use with this program. Contact your Applications Specialist for
assistance in the data conversion.

NOTE

The demonstration data is provided solely for the purpose of learning to run the
program modules. This data has no relationship to the materials you use. To
produce results that you can apply to your products and processes, you must use
data generated from physical samples prepared using your equipment and raw
materials.

Sample Colorant Sets

e Transparent. The settings in this colorant set activate matching and correction
options typically used for transparent products. There is also a job template
called, "Transparent" that loads the correct settings to run a transparent match in
Formula Central

e Translucent. The settings in this colorant set activate matching and correction
options typically used for translucent products. There is also a job template
called, "Translucent" that loads the correct settings to run a translucent match in
Formula Central.

e Opaque. The settings in this colorant set activate matching and correction
options typically used for opaque products. There is also a job template called,
"Opaque" that loads the correct settings to run a translucent match in Formula
Central.

Datacolor MATCH"'CMENT Introduction e 5



Sample Preparation Guides

Following the purchase of the system, you will receive literature including a guide for
preparing samples to be brought to the User’s Course. These instructions are
specific to your industry. We have included an electronic version of these guides for
your reference.

NOTE

To view the contents of each guide, you must have Adobe Acrobat Reader installed.
The corresponding *.PDF files can be found on the program CD included with your
system.

e  Sample Preparation Guide for Ink and Printing.
e  Sample Preparation Guide for Paint and Coatings.

e Sample Preparation Guide for Plastics.

Contact Us

An Applications Specialist is assigned to every new user. This individual possesses
expertise in specific industry applications, and will provide training on the program
modules and expertise used to troubleshoot your database, matching, and correction
predictions.

If you have any questions or problems regarding product installation or licensing,
please contact our service department by telephone or email:

Americas (Lawrenceville, NJ)

Tel: +1.609.895.7465

Tel: +1.800.982.6496
Fax:+1.609.895.7404

Email: NSASupport@datacolor.com

Europe (Dietlikon,Switzerland)

Tel: +41.44.835.3740
Fax:+41.44.835.3749

Email: EMASupport@datacolor.com

AsialPacific (Hong Kong)

Tel: +852.2420.8606
Fax:+852.2420.8320

Email: APSupport@datacolor.com
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Getting Started

Overview

This section provides step-by-step instructions to perform the following operations:

e  Opening Datacolor MATCH'GMENT program modules
e Instrument setup

e Instrument calibration

e  Color difference evaluation

e  Formulation

e Automatic Correction

Opening Program Modules

Datacolor MATCHP'®MENT consists of the following program modules:

e Data Navigator

e Formula Central

e Set Maintenance

e Ingredient Maintenance
o  System Administration

e Datacolor TOOLS. This is a companion product that offers options frequently
used in color QC. See also Datacolor TOOLS User's Guide for information on
the operation of this program.
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When you install the software, an icon displays on the Windows desktop. To launch

the software:

1. On the Windows desktop, double-click the icon.

The Login dialog

box displays.

In the User Name field, enter your user name. The default is USER.

In the Password field, enter your password. The default is CC3.

Click the Login button. The program automatically loads two program

modules: Navigator and Formula Central. During this process, the Navigator
window is displayed:

s Data Navigator D@@
Fle Go Wiew Instrument Help
c bR Q0
Folder Yiew _] Mame | Type ‘ State Create... J Created | Modified by | &
My Database O TranslucentData Folder di 11/3/2000.. dci
+ % Admin iew [ )STDORANGEPL  Folder User 41172002, User
=gl Ingredlient System ||\ ™M o70 GREENFL  Folder User  4f1/2002. User
i Heniclinie] C)sToGOLDFRL Folder User apne00z .. User
& rreencen [ )STODEMOWHITE Folder User 4112002, User
'%ﬂ Transparent Job Template  Transparent i 2/25/en0 .. dci

A splash screen is displayed, followed by the Formula Central window:

7 Formula Central - Job 3 from Transparent

File  “iew | Go  Instrument  Tools  Help

5
e i

& Fpae1 - & B8
5 Target Filmn Thickness
= | =] @' 100 mils
ﬂ Trial @
Substrate
FL+_WHITE FL - @ S
Farmula “4pr
1% -k

Add Ingredient
Total Batch

=

g

100.0000 KG

+ Ready
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The Navigator Go Menu provides access to remaining program modules including the
Datacolor TOOLS program:

i Data Navigator

File | Go

g%
% #°' Set Maintenance
e

@ Ingredient Maintenance
% Import Wizard
% Export Wizard

Datacolor TOOLS

NOTES

e The Navigator module is always open when the program is running. It provides
access to the remaining program modules. You cannot "exit" the Navigator
module; you can "exit and Log off", which closes all program modules. See also
Navigator, Menus, File Menu for details on these options.

e The default configuration for the program is that the Formula Central window is
displayed upon startup. However, this selection can be changed to another
program option, through System Administration. See System Administration, All
Users, User Settings for instructions to change the user defaults.

Instrument Setup and Calibration

When the program is installed, the instrument is configured for demonstration mode.
You must edit the instrument setup to connect to the instrument you are using, and
install the calibration data. After the program is properly configured, you must
calibrate the instrument.

NOTE

The options to configure and calibrate the instrument on located on the Instrument
menu. The Instrument menu can be accessed from either the Navigator or Formula
Central program modules:
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"% Data Navigator

Instrument  Help

Instrument Setup

After the program is installed, you must configure the software to recognize the
particular instrument you are using. Below are the instructions:

1. Select Instrument Menu, Preferences. The window below is displayed.

3 Measurement Main Window. E‘

Measurement conditions:

Specular  [INCL. 2 | Aperhre:  Momal 3 Flashes 100
4. v 100 6. Cut-off: NONE

[ Single I ] Mullinla] B UntiIToI.] & Calbrate ¥ Instuments Setup 1' GeneraIDDtions}

| Instiument type: ‘ ﬂ

Diriver requested |

| Commurication parameters |

Communication port: m

Bits per Seconds l— Advanced
Data bite: I

Parity hit: l—

Staop bit: l—

Setial Mumber l—

Save Setup
I ame: Sampling colors Claze
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choices and click on t

Instrument Type. Click on the down arrow to view the instrument

he instrument you are using:

i Measurement Main Window X

1t conditions:

1 Specular
4 vz

100

INCL. 2 Aperture

Homal 3 Flashes:
& Cutoff

100
MONE

B Singe | E Multiie | B Unti Tol | B Calbrate % Instuments Setup | §8 General Options |

Instrument type

110; Datacolor 110 Ny

Diiver requested

Communication parameters
Communication port:

Bits per Seconds

110P: Datacolor 110P

245: Datacolor 245

400: Datacolor 400

550; Datacolor 550

B00: D atacolor 600

B50: Datacolor B50

CE2145 : COLOREYE 2145
CE3000 : COLOREYE 3000
CE7000 : CalorEye 7000
CE70004 : ColorEpe 70004
CF&7/CF557/CF58/CF568: <-Rite Matchrite
CHECK: Diatacolar CHECK

Diata bits:

<

CH3700 d: Minola 3700 d

Communication Port. Select the communication port for the

instrument. The defaultis Com 1. The communication parameters

should not be change

d, unless there is a problem with the instrument

communicating with the software. A change can be made with the
assistance of Datacolor personnel.

Bits per Second. Select the correct baud rate for the instrument is

displayed. The Bits per Seconds field should not be changed unless
there is a problem with the instrument communicating with the software.
A change can be made with the assistance of Datacolor personnel.

Serial Number. Ente

r the serial number of the instrument. (For

Datacolor instruments, this is usually found on a label on the back of the

unit.)

2. When you have made all of the necessary changes, click the Save Setup
button to make the changes permanent. The program will prompt you for
the calibration data.

\_g Please insert a disk into drive A:.
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Place the calibration disk in the appropriate drive (diskette or CD drive). The

3.
program defaults to the diskette drive A. If it does not find this drive, it will
prompt you for the disk location:
Loading the Absolute White Values:
Look in: | ' My Computer j & Ef-
.ﬂS‘f& Floppy (A
C=
K ranri0083 (0:)
() Shared Documents
[Ctester's Documents
(53 TThompsen's Documents
File name: |
Filez of type: |.t‘-\bs_white Walue Files [whites?. dat) j Cancel
[ Open az read-anly
4. Browse to the correct drive, highlight it and click Open. Two files will be

displayed:

Loading the Absolute White Values:

RX

Leok in: | M 33 Floppy (4]

~| & B ¥ B

File narne:

|"W'HITESI.DAT""W'HITESE.DAT"

Files of bype: |Abs_white Y alue Files [whites?. dat)

[ Open a: read-only

j Cancel

12 o Getting Started
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5. Select both files and click Open. The calibration data will be copied to the
system. When the data is copied, the window below will be displayed:

Measurement Main Window

Specular
& Include

" Exclude
" Gloss
Aperture
&+ Laige
" Mediurm
 Small

" Ultra Smal
" Extra Ultra Smal

v Auta-Zoom

sfE00+

LI-Filter
(100 % UV [Filter off)

0% UV (Filter FLA40)

" Filter FL42

" Filter FL4E

U DB5A0 [Ganz-Griesser
-

-~

" Calibrator

I Transmittance

Calbrate

Cancel

Abzwhite..

Gloss table...

[l

q] s

Calibration time interval [hours): 8

Calibration condition:

Calibration time:

6. You can calibrate this instrument directly from this option, or you can

calibrate at a later time.

—  Click Calibrate to calibrate the instrument. You will need the black trap,
white tile and green tile from the instrument tile box to complete the

See also Instrument Calibration Tutorial for instructions to

complete the calibration.

calibration.

—  Click Cancel to close this window.

Instrument Calibration

Instrument calibration is a function that you perform on a daily basis. This routine
compensates for any changes to the instrument over time that can affect the accuracy

of the measurement.

NOTE

You must calibrate the instrument separately for each condition you use. This
includes changes to aperture size, and reflectance/transmittance modes.

Datacolor MATCH"'CMENT
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To start the calibration routine, do the following:

1.

From the Formula Central menu bar, select Instrument Menu, Calibrate.

The Calibration conditions dialog box displays.

Select the instrument calibration conditions, and click the Calibrate button.

Calibration conditions

— Specular
& Inghude

' Exclude
 Gloss

Y1.13

[FIIEFEL)

— Aperture

= Large

& Small

Cancel

E|

Calibrate

e

Calibration time interval [hours] :
Calibration condition: SAY
Calibration tirme: 1221 pm

The following dialog box displays:

Set black trap

Ready | Cancel

14 o Getting Started
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3. Place the black trap over the measurement port, and click the Ready button.

NOTE
If the instrument does not have a black standard or black trap, clear the
instrument port and start the black trap measurement.

4.  When the measurement of the black trap is completed, the following dialog
box displays:

Prepare for calibration

Set white tile

Ready | Cancel

Place the white calibration tile over the measurement port, and click the
Ready button.

5. When the second measurement is completed, you are prompted you for a
green tile measurement:

Prepare for diagnostic

Set up Instrument for Diagnostic Tile Measurement

Ready ‘
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6. A greentile is included in the tile box. Place the green tile at the instrument
and click on Ready. When the green tile measurement is completed, a
window containing the test results displays:

Diagnostic Test Result E
[ Tnstument Il SFE00 | 4524 [Datacolor i

Reference diagnastic tis:

I_TEST SFE004524 SC1 MaY UVEXT

Print

Sample diagnastic tie

IiTEST SFEO04524 SC1 MAY UVEXT 020410 11:43

Hluminant; DB5/10
Farmula CMC L=20C=10 TF=079

[Fewerce || 7&@ [ gee [ e |
[Saple || &4l [ g7 [ tm7s i

CMC delE I 0.04
[Deceon | [ FAss

@
@
@

7. If the Decision is Pass, click OK to close the Diagnostic Test Result window.

Tutorials

Overview

This section provides step-by-step instructions for running basic program options
including:

e  Color Difference Evaluation

e  Formulation

e  Correction
Sample Measurement

Depending on the program option you want to run, you must begin by measuring a
Target and/or Trial sample. To perform these measurements, do the following:

1. Open Formula Central and calibrate the instrument.
2. Enter a name in the Target field.

3. Place the target sample at the instrument port.
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4. Click on the Target Measurement icon on the Formula Central screen.

Target
] |Er'|ter T arget Marme - h

I, Trial @

The instrument will flash.

NOTE

If you are running a color difference evaluation or a correction, you must also
measure a trial. The procedure above is repeated, but for the trial
measurement you use the Trial sample field, and click on the Trial
Measurement icon.

Target
35 -
il Erter Target Mame -
Trial
¢ |Er'|ter Trial M ame - v

See also Formula Central, Sample Measurement in this guide for a comlplete
discussion of all measurement methods available in Datacolor MATCH"'¢MENT,

Color Difference Tutorial

Color coordinates and color differences are displayed in the Formula Central
Evaluation Window for the active target, trial and formula prediction.

1. Measure a target and trial sample.

2. To display the evaluation window, go to the Formula Central toolbar, and
click the Evaluation Window icon.

A
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CIELAR - L & b* C* h . CF

| — L T T

5525 694 1416 1577 24389

5528 693 1464 1E23 24447 006
Substrate 3430 047 5.50 5.52 34.87
Trial As |2 DE- DL D3¢ Db* pc  DHe ML
DE5AM0 0.48 0.03 005 048 0.46 016 1.92
A0 0.96 -0.02 0.43 -0.86 0.43 0.a3
F11410 206 -0.70 1.33 -1.40 0.7 1.80

Below is an explanation of the color difference output in this example. The color
difference equation used in this example is CIELAB.

CIELAB Color Space

Below is an illustration of the CIELAB color space model:

CIELAB Color Space

+L* Lighter

- L * Darker

The CIELAB color difference equation calculates coordinates to locate the samples in
this color space model. The coordinates are for the L*, a* and b* axes. Color
differences are calculated from these coordinates, and represent the distance
between the target and trial along each axis.

18 e Getting Started
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CIELAB Color Difference Output

Column Words Often Used to Describe the
Label Translation of Number Difference
DE* Overall distance between the Delta E
samgles. This is always a positive 1o distance between samples
number regardless of the direction.
DL* Difference in Lightness Lightness, lighter, darker
(+L) = Trial is lighter than Target
(-L) = Trial is darker than Target
Da* Red-Green Difference Red-Green axis, redder, or less green,
(+a) = Trial is redder than Target ~ 9reener, or less red
(-a) = Trial is greener than Target
Db* Yellow-Blue difference Yellow-Blue axis, more yellow/less blue,
(+b) = Trial is yellower than Target bluer/less yellow
(-b) = Trial is bluer than Target
DC* Difference in Chroma Chroma, brighter, cleaner, more intense,
(+C) = Trial is more chromatic than duller, dirtier, less intense
Target
(-C) = Trial is less chromatic than
Target
DH* Difference in Hue Hue
Locates the trial with respect to the The trial may be redder, greener, yellower
target on a hue circle. or bluer than the target.
To interpret hue differences, you must
know where the target lies in color space.
Regardless of the direction, the overall
size of the hue difference indicates the
NOTE: In the color space model guallty of the match._ As hue differences
. increase, the color difference becomes
shown above, the hue circle less accentable
corresponds to the outside P )
circumference of the solid.
+H: Trial is moving in a counter-
clockwise direction from the
Target.
-H: Trial is moving in a clockwise
direction from the Target.
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Interpreting the Color Difference Evaluation
Using this table, you can interpret the numerical differences reported in the window:

CIELAR - L* ¢ b [Cx h CF

L T i T
5525 694 1416 1577 24389
5528 693 1464 1623 24447 006

Substrate 9430 047 a.50 5.52 34.57

Trial &z |5 LE DU Da* Db* e DH* ML
DESA10 0.45 0.03 005 -0.48 0.46 016 1.92
A0 0.96 -0.02 0.43 -0.86 0.43 0.83

F11A10 206 -0.70 1.33 -1.40 0.7 1.80

e Trial is 0.03 units lighter than Target.

e Trial is 0.05 units greener than Target.

e  Trial is 0.48 units bluer than Target.

e Trial has 0.46 units more chroma than Target.

e Trial has a hue difference of 0.16 units from Target. In this example, the Trial is
.16 units bluer than the Target.

e  The overall color difference is 0.48.
There are two additional pieces of information to note on the Formula Central window:

e Color Difference Equation. The differences in this example are based on
CIEL*a*b* calculations. When you change the color difference equation, the
color difference values will change. To change the color difference equation, do
the following:

1. In the Equation field, click the drop-down list arrow.

CIE L*a*b*™

CIEL*C*h
CMC(l:c)

CIELAB 94
HunterLab

FMCII
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2. Click on a different equation. In the example below, CIELAB 94 is selected:

CIELAR G4 o . h__ CF
B525 1577 24389

- F528 1623 24447 006

Substrate 4305529467

Trial s I3 DErgq, DLYSL DCYSC DH</SH ML

DES/0 030 003 027 013 192

4710 068 002 026 063

F11/10 162 070 033 1.4

Notice that the DE value is markedly different from the CIELAB example.

llluminant/Observer Selections. The Illluminant/Observer combinations are
identified in the window. The llluminant/Observer selections for this color
difference evaluation are:

- D65/10
-  A/10
- F11/10

When you change the llluminant/Observer combination, the color difference
values may change significantly.

Formulation Tutorial

Formulation work is done in the Formula Central program module.

o What is the minimum input required to run a match?
You must provide the target sample, and select the ingredients to be used.

Datacolor MATCH"'CMENT
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Below is the Formula Central window:

& Formula Central - Job 22 from K/S Transparent
File Edit Wiew Go o Instrument  Tools  Help

BEHSCHE e - a By

FilrT hickness:

Target:
ﬁ — -
= | =l 100 Mils
] Trial: @
Substrate:
FL=_WHITE FL - @'
I;_-' Formnula: - b H

o | W -

- -

]

n, #

& > e
Add Ingredient -

% TotalBatch 100.00 kG ~ Ready -

1. Name the Target Sample. To specify the name for this sample, click in the
Target field, and enter the target name.

5 T arget;
] Ienter Target name here j @ v

2. Measure the Target Sample. To start the measurement, place the target at
the instrument port, and click the target measurement icon.

NOTE FOR PORTABLE INSTRUMENT USERS

If using a handheld instrument, position the sample so that it completely
covers the opening on the probe or port.
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3.  From the Formula Central toolbar, click the AutoFormulate button.

The program will begin calculating formulas. When finished, the best match
is displayed in the Formula Grid at the bottom of the page.

2 4
£ > o d| %
2 FlexFed 7524E KG - Feady -
3 FlexGreen 17.5548 KG - Feady -
- 4  FlexEBlue 9.0887 KG - Feady -
¢ FlexClear BB.E32T KG - Beady -
z otal Batch 100.0000 k.G ~ Ready -

This is an example of the Auto Formulate option. There are 3 additional formulation
tools.

e To run Search, click the Search button.

&

e Torun Search & Correct, click the Search & Correct button.

&

e To run a combinatorial match, click the Combinatorial Match button.

-y

See also Formula Central, Matching and Correcting Colors for a complete discussion
of all formulation options.

e  The program automatically stores all of the formulas found as matches as part of

the job. Make a note of the job name displayed in the top left border of the
Formula Central window.

»7 Formula Central - Job 10

File Edit Wwiew @o Inskrumer

To run a correction, you must recall this job by its name.
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Automatic Correction Tutorial

1.

Recall the job containing the target and formula you are using, by moving to
the toolbar, and clicking the Open icon.

) i : O ===

Lokln:  DCI_Rootingredient Systerm, v gm @ @ Tﬁ."—‘ % Qs ﬂ[@ @
||| Mame | Type | Stat... =

EJob 1 Job 0

2
E| ﬁ Ingredient Systermn s Job 10 Jab 0
4 B

5 @ Ingredients q‘ Job 2 Job 0

@b 3 Job 0

oy esingt ||| SEon 4 Jab 0

L) Bobs T [[§8hJob 5 Jab 0

: b D Ror's T @‘ JobE Job 0
(" TR (|| P-4 ~
2l | _’lJ < | _’IJ

Locate the job to be recalled, click to highlight it, and click the Open button.

M ame | Type

| Stat. «

o 1 Job
Ik 10 Job
e dob 2 Job
e Job 3 Job
& ob 4 Job
o 5 Job
D Job B Job
a4

Tupe
Jobs -

[T | Open & Copy

Open

Cancel

0

o0 o o o o O

sl

24 o Getting Started

Datacolor MATCH"'SMENT



The Formula Central window refreshes and the information for the selected

job is displayed.

Target Filrn T hickness
Blue Panel #24 - @ T 1.00  rilz
¢, Trial - > @
Substrate
A FL_WHITE FL - @’
Farmula > =
Il:: Frediction 1 A H
2 1 4
9 > ez el Wu
2  FlexRed TE24E KG - Ready -
3 FlexGreen 17.5545 KG - Ready -
- 4  FlexBlue 9.0887 KG + Ready -
7 Flex Clear ER.8321 KG + Ready -
= Total Batch 100000 KG ~ Ready -

Name the trial sample. To specify the name for this sample, click in the
Trial field, and enter the trial name.

Trial:
¢ Ienter Trial name here j

Measure trial sample. Place the trial at the instrument port. To start the
measurement, click the Target Measurement icon.

NOTE FOR PORTABLE INSTRUMENT USERS

If using a handheld instrument, position the sample so that it completely
covers the opening on the probe or port.

The ingredient amounts stored for the initial formula are displayed in the
Trial Formula Amounts column.

el
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> 7 e o

Flex Fed - 7.5246 K =

Flex Green -~ 17.5545 K =

P Flex Blue - 9.0887 kG -
Flex Clear -~ 65831 K =

Add Ingredient - =

%  Total Batch 100.0000 100.0000 KG -

5. Run a correction. Move to the toolbar, and click the Reformulate icon.

The correction displays in the Formula Grid:

Hane> wi il s R

= —1 ] | unnl —akuunll +

: T.h246 7.70B4 0183 EKG ~ Ready -
Flex Green 176645 18.0226 04681 KG - Ready -~
Flex Blug 9.0887 8.7528 -03EIKG * Ready -
Flex Clear E5.8321  B5.5162 03153 KG ~ Ready -
Total Batch 1000000 1000000 00000 KG - Ready -

6. Interpret the formula results using the following legend:

- {nll Trial Formula Amounts. Contains the formula for the current
trial.

- @ﬂll Output Amounts. Contains the new correction. Because
Reformulate was selected, the batch size is equal to the batch size for
the current trial.

b me

- -ak=nlll Add/Change Amounts. For each ingredient, this column
contains the differences between the amount used in the original
formula and the amount used in the correction.

Overriding Correction Defaults

The procedure above uses all of the default settings for formulation. These defaults
include:

e Batch Size
e Ingredient Selection

e Reformulate. You may want to use a different correction tool.
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Changing Batch Size. You can instruct the program to calculate a correction for a
different batch size. Below is a correction calculated for the original batch size of

100.00 units.
a .
& & BE @ | A8 | @l
2 FlexRed 7 524E 7.7084 01833 qg -
3 Flex Green 17.6645 18.0226 04651 KG -
P 4 FlexBlus 90887 87528 OIEIKG -
7 Flex Clear £5.8321 65.5162 NI RG -
> Total Batch 100.0000  100.0000 0.0000 KG -

To change the batch size:

1. Before running the correction, enter the new batch size In the Output
Formula Amounts column.

i

Flex Red A 7.5246 KG -

Flex Green + 17.5545 K =
B Flex Blue - 9.0887 KG .
Flex Clear *  b5.8321 KIS =

Add Ingredient - -

¥  Total Batch 100.0000 1280000 K -

2. Run the correction.

& R QFR s dl
:

Flex Fed 70246 21108 KG -

3 Flex Green 175545 22523 49736 K5 -

B 4 FlexBlue 90867 109410 1.8523 KG -
Flex Claar EE2371 918955  16.0633 K -

= Total Batch 1000000 1250000 25.0000 K5 -

Changing Ingredient Selection. In some cases, you may need to use an ingredient
in the correction that was not included in the original formula.
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1. Move to the Add Ingredient row in the formula grid, and click the drop-down
arrow to view a list of all available ingredients:

Flex Red

Flex Green

Flex Blue

2. Highlight the ingredient to be added. The grid refreshes, and the new
ingredient is shown. In this example, Flex Yellow has been added:

a i -
£ Im> L omamdl W
Flex vellow - 0.0000 KG -~ Ready -~
P FlexRed - 7.7084 KG - Ready -
Flex Green = 18.0226 KG  ~ Ready -~
B FlexBlus~ ~  B.7528 KG - Ready -
Flex Clear - B55162 KG -~ Ready -~
Add Ingredienid & -
= Total Batch 100.0000  100.0000 KG - Ready -

Repeat the above process for additional ingredients.

4. Run the correction.

= .
& W > |45 o8 M

1 Flexvellow 0000 0.0000  O0OONKG -

P FlexRed 77083 7.8942  D1859KG -
3 Flex Green 160225 18.4975  047EOKG -

B 4 FlexBlue 87528 84273 0IBEKG -
7 FlexClear ES5IE4  B5.1810  0334KG -

P Total Batch 1000000 100.0000  PODOOKG -

Changing Correction Tools

Automatic correction options include "reformulate” or "add to". The procedure above
uses the Reformulate tool. To use a different correction tool, simply click on the
icon:

. i! Reformulate. This option produces a new formula that is the same size as
the original formula.

48

. Fﬁ Add To. Instead of reformulate, you can use the ‘Add To’ tool. The option
adds material to the existing batch, and produces the smallest possible add to
the original formula prediction.
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Program Features

Wizards

Several instruction wizards are available throughout the suite of programs to lead you
through the process of entering data.

The Measurement Wizard guides you step-by-step through the process of
gathering measurement data for a sample.

In Set Maintenance, the Colorant Set Wizard and New Colorant Wizard are
provided to help simplify the process of creating colorant sets, and entering
information for individual colorants, resins, and substrates.

In Set Maintenance there is also a New Mixtures Wizard to guide you through
the process of adding additional samples to an existing colorant record.

Finally, there is an Import Export Wizard to step you through the process of
importing data into and out of your current database. This wizard is used to
convert data from Datacolor legacy programs for use with Datacolor
MATCHP'GMENT, and to allow different locations to share sample, formula and
ingredient information used in the program.
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Grids

Formula Grid

Grids are used to display information throughout the program. The most recognizable
grid is the Formula Grid, displayed in the lower section of the Formula Central screen.

@
& >
Flex Red
Flex Green
Flex Violet
Flex Clear
Add Ingredient
3 TotalBatch

404 4 4

1

i

519
27.51
8.43
58.87

00.00

@S

L

kG
kG
KG
kG

KG

G|

4 4 444

3

Feady
Feady
Ready
Feady

4 4 4 444

Ready

This grid is flexible, allowing you to make changes quickly without leaving the screen.

These changes include:

e Changing the ingredients used in the formula.

e Changing the batch size.

e Rescaling the formula

e Displaying/Hiding information fields.

Additional Grids in MATCH™'®VENT

Similar grids are displayed in Colorant Set Maintenance and Ingredient Maintenance.

Colorant Set Maintenance

= ¥ Gl e B E[E W [»]« %
Flex Yellow 1 % T v & e 88 10000 10000 Forml 000 10000 Fomd
Flex Red 2 & v ﬁt\ 8/8 8/8 10000 10000 Form ooo 100,00 Fom
Flex Green 3 v !‘!\ 8/8 8/8 10000 10000 Farm 0.oo 100.00 Farm
El Companernts | ﬂ Lot Higtary
o6 = &
fe e @l g° br¢ % b
P| Flex Black Dry T 20.00 KG T 20,0000 20,0795 1.0000 KG/L 1.0000
Resin B M 40.00 KG T 40,0000 39.7614 1.0100 KG/L 8.3560
Solvent B M 40.00 KG T 40,0000 40.1590 1.0000 KG/L 1.0000
* - -
» Totals 100.0000 KG v 100% 100% 1.0040 KG/L 392.59

For details on using grids, refer to documentation for the appropriate program

module.
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Jobs and Templates

« What is a Job?

Jobs contain all of the data and instructions the program needs to complete the task.
This includes specific information regarding software options to be activated, match
parameters, formula grid and screen configuration. It also collects all job data,
including spectral data for the samples, and all match and correction predictions that
were generated for the job.

L7 What are Job Preferences?

When the program approaches a formulation or correction problem, it needs to know
how you define a ‘match.” This includes knowing the objective or goal of the work,
specific tolerances for the color, appearance and physical properties of the formula,
rules for sorting and displaying the formulas, etc. The program refers to these
selections as Job Preferences, and references a Job Template for these selections.

« When are the Job Preferences created?
They are initially created from the job template. However, you can change, add,
and/or remove the selections for any job or job template that you use.

« How do you change the Job Preferences?

Access is available through the Tools Menu, Job Preferences option. When you
access Job Preferences, a window will open containing 5 Tabs. See also Tools
Menu, Job Preferences for details on editing the job preferences.

o What is a Job Template?

A job template is a software module that is used to create a job, and contains the
structure and setup data for the job. It is similar to an MS Word template, and serves
the same purpose. A job template supplies all of the default job preferences and data
required to create a new job.

Specifically, the job template includes default settings for:

e Colorant set

e Ingredient selection

e Limits on number of ingredients to be used
¢ llluminant/Observer selections

e Formula sort requirements

e  Color space and acceptability tolerances

e Formula constraints

e Industry specific settings

e Advanced match parameters
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Multiple job templates can be created and customized to a variety of situations such
as:

e The requirements of a particular customer
e The requirements of a particular user

o The requirements of a particular product

Any job template you create can be recalled, and its settings used to create a new job

Create New Job =l

Job Mame
[0 Job2

Use Thiz Job Template Cancel |
_,:Fj Tranzparent - Browze | Help |

Jobs in Formula Central

Whenever you start Formula Central, a new job is automatically created and assigned
a name. Each user has a default job template that is used automatically to create new
jobs. See also System Admin, All Users to view or edit the user default settings.

File Edit Yiew Go Instrument Tools Help

&,Jéli@{/g @Page‘l - ® 3 ﬂg%;

) Target: . Film T hickness:
=q | =] ﬁ T 100 Mis
- Tnal: og
Substrate: *
X FLXWHITEFL - ﬁ'
Farmula:
L - . B

a - .
) lan® @ ol | W

Add Ingredient - - &

> Total Batch 10000 K&E - Ready -
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You can start a new job by doing one of the following:

e Changing the target (retains the current job settings).
e Selecting File, New, Job from the menu bar.

e Click the New Job icon on the toolbar.

a2

Rather than using the default job name, you can assign a custom name to the job by
storing the active job under a different name (File, Save As, Job). You can also
assign a unique job name when you create the job using the New Job function.

L7 Can | make changes to a job?

Yes, you have the ability to change the job settings at any time. For example, if the
color difference calculation you most frequently use is not the default color equation
for the template, you can change this selection at run time directly from Formula
Central.

NOTES AND TIPS ABOUT JOBS

e Changing the target sample, forces the creation of a new job. The target can be
changed before a match is run (i.e., when grid state is Formulation Input).

o When the grid state is Correction Input, the trial can be changed.

e If the trial is changed when the grid state is Correction Output, changing the trial
creates a new page.

e See also Formula Central, Formula Grid, Job States for a detailed discussion of
job states.

Reviewing Job Information

Jobs that have not been deleted can be reviewed at any time. To access a job for
review:

1.  Open the job. If the job is not currently displayed, do one of the following:
—  Move to the menu bar, and select File, Open, Job.

—  Move to the toolbar, and click the Open Job icon.
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The Navigator window displays.

Lok In: DCI_Rootdngredient Systems - @ @i Tﬁ.&‘ ju) 3 %H&&
—| :Ej DCI_Root Al Mame | Type | Stat,. ~
R adin Edob 1 Job i
— ;IE Ingredient System @_;‘ Jab 10 Jab 0
% Ingredisnts Job i]
— () Fiaot Folder & Job 12 Job 0
([ Eemkl || [4Edob 13 Jab 0
(] Bobs T |[§ED ok 14 Job i
(T RonsT 1R ok 15 Job 0
== T || V2= hd
< | f | | ;H
M ame: Type
Job 11 - = Open
Open Az
- r Cancel |

2. Select the job to be opened. The Formula Central window refreshes and the
last page of the job displays.

3. Use the Job Page icon on the toolbar to scroll through the individual pages
in the job.

Storing Jobs

You never have to perform a Save function to record the job information. The
program does this automatically throughout the process. The information saved
includes:

Sample and substrate names

Spectral data for the samples and substrate (if used)
Ingredients used

Screen and formula grid configuration

All match and correction predictions

If you have run multiple corrections for a single job, every input and output sequence
you have run will be saved with the job. This information is stored in the job page(s).
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Job Templates

The selections in the default job template are those most commonly used. While the
settings may fundamentally satisfy your requirements, you will probably want to
customize some of the job settings.

L7 Can | make changes to a job template?

Yes, you have the ability to change the information in the job template. For example,
if the color difference calculation you most frequently use is not the default color
equation for the template, you can change this selection at run time directly from
Formula Central.

¥ Are the changes temporary or permanent?

Changes made to job settings are applied only to the active job. When the same job
template is used for a new job, the original job settings will be restored. If you want
the changes to be applied to all future jobs created using the same job template, you
must select File, Save As, Job Template to save the changes for use with future jobs.

¥ Can | have more than one template?

Yes. If you find that at run time you are always changing the same fields, you can
eliminate this annoyance by creating another template. For example, if you frequently
use either CIEL*a*b* or CMC as the color difference equation, you can create a
second template. One template will have CIEL*a*b* selected, and the other will have
CMC selected as the color difference equation. The program does not limit the
number of templates you create. You may want to create templates that are
customized to the specific needs of a customer, a user, a piece of equipment, a
product line, etc.

Storing Job Templates

You can store a job as a template any time. The job settings you want to store
permanently must be selected for the active job. Two methods are available to store
job templates.

Job Preferences Option. When you access the job preferences options, you save
the changes you have made as a new template. There is an option at the bottom of
the Job Preferences window that provides this capability:

Job Template: =
% E nterlahT emplateM amel 5T ? Help )C Cancel ‘ q/ ak

e Enter a name for the template in the Job Template field, and click OK. The
current selections will be stored as a job template.

NOTE

If target or trial data are currently entered for the job, that data will be included in the
job template. You should store a job template after you have customized the program
selections, and before any job-specific data, such as target data, had been entered
into the job.
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File Menu. The File Menu in Formula Central includes two options to store job

templates:

mew Go  Inskrument  Tools  Help

ﬁ Mew r

= Open ChrlHO

ﬂ Save Chrl+5
Save Os... CErlHA
Save As Recyce »

Save Current Templake (Onver-wrike)
;.1-"15- Save Job as a Mew Templake

Export Data
Prink Presiew
& Print Chrl+P

Propetties

Exit

e Save Current Template. This option saves the current selections for future use.
It overwrites the current job template. The name will remain the same, but the
selections will be updated to reflect any changes you have made. This option is
only available when the formula grid is in an "input” state.

e Save Job as a New Template. This option saves all of the current selections as
a new job template. You will assign a new name to this template.

Editing Job Templates

In addition to the target and trial data, match parameters, and formula grid settings,
the job template stores defaults for ingredient selection. All of these settings can be
accessed from the Tools Menu options, and from buttons on the toolbar. See also
Tools Menu, Job Preferences for details on the settings that are stored with the job
template.

Deleting Job Templates

Job templates are deleted through the Navigator module.
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1. Maximize the Navigator window.

[Falderiew T Hame [ Type [ Created b
i) My Databizse & hlakE Job User
E;Di Ingredient System E‘L Opaque Jab Template dei
@q E‘L Transhicent - CF Mat... Job Template dei
E& Transhucent - Fised ... Job Template Uszer
E‘L Transparent Job Template dei
— 150 Sample User

2. Click to highlight the job template to be deleted. When it is highlighted, right-
click the mouse. A menu displays:

Mew Folder

Cuk
Copy
FPaste

Delete

Rename

3. Click Delete.

WARNING!

The program does not display a confirmation message before deleting the
job template. When you select delete, the job template is immediately
deleted.

Keywords

A keyword is a term that describes additional properties of an ingredient that are not
found in the ingredient record. There are two types of keywords: true/false, and
numeric. True/false keywords are descriptive terms such as "lead-free." Numeric
keywords expand the keyword information through the use of a number. For
example, complex processing properties such as heat resistance, light fastness, etc.
are usually defined with number that identifies a limit, such as a temperature limit.
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Keywords are created and assigned to ingredients in Ingredient Maintenance. Once
keywords are created, you can create a keyword query in Formula Central. The
query is used to retrieve formulas from the database. When you create a keyword
query, you are asking the program to retrieve formulas containing ingredients that
have a specific keyword (for example "lead-free").

Keyword queries are created in Formula Central, during Ingredient Selection (Tools
Menu, Browse Ingredients, Ingredient Keywords) or click the Browse Ingredients
button on the toolbar.

Bﬁﬁ

See also...

¢ Ingredient Maintenance, Keywords for information on creating and assigning
keywords to ingredients.

e Formula Central Menu, Tools Menu, Select Ingredients for instructions to
create a keyword query.
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Advanced Queuing Options

A basic queuing feature exists in Formula Central that allows you to store jobs for
matching at a future time. This allows you to perform color matching tasks at your
convenience. In addition to this basic queuing feature, Datacolor MATCHP'CMENT
includes a suite of program modules dedicated to running queues. These Advanced
Queuing options were developed for users required to produce a high volume of color
matches. This program suite includes three program modules designed to facilitate
matching speed and accuracy in high-volume color matching applications, such as
color card manufacturers, trade sales paint manufacturers, etc. They include:

¢ Queue Maintenance. Used to create and run the queue. See also Queue
Maintenance for details regarding the operation of this module.

e Schedule Maintenance. This tool enables you to run the jobs in a queue
through multiple job templates. This is a powerful tool to help you optimize the
formula results for colorimetric and non-colorimetric properties. It can be thought
of as a super-queue option. See also Schedule Maintenance for details
regarding the operation of this module.

¢ Queue Viewer. Used to organize and view the queue results. Includes options
for filtering and sorting queue results, marking formula candidates for further
evaluation, and accepting a final formula. See also Queue Viewer for details
regarding the operation of this module.

Using these program modules you can build multiple queues, each of which can work
with multiple job templates, run the queues and review the results at your
convenience.

See also Applications Technology, Advanced Queuing Options for comprehensive
discussion of this suite of program modules.

Datacolor MATCH"'SMENT Program Features ¢ 39



NOTES
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Formula Central

Overview

Formula Central combines the functionality of a formulation, correction, and formula
retrieval program into one program. All of the routine color matching activities—
instrument calibration, sample measurement, matching and correction, sample and
formula evaluation, re-scaling formulas and formula storage—are done from the
Formula Central screen. The features include:

e Measuring samples

e Ingredient selection

e Formula generation

e Lab/production corrections
e Formula scaling

¢ Ingredient substitution

In contrast to previous color matching software, Formula Central does not force you
to follow a specific order of events to complete your task. Instead you start by placing
your samples into Formula Central, and then use the available program tools (color
evaluation, ingredient selection, formulation, correction) to work with the samples.
Program options are activated based on the input the program receives from the user.
For example, when you measure a batch, the batch correction features will become
available for use. If a batch is not provided, the correction features are not activated.

Formula Central records all of the work you do for a particular color, or ‘job’ in a job
file. This includes the standard and batch measurements, original ingredient
selection, all match and correction predictions, etc. If you have a question about any
aspect of the job, you can recall the job and review the entire procedure.
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@ How Do You Get to Formula Central?

e  On the Windows desktop, double-click the icon.

The Navigator window displays...

“;x Data Navigator i [=] 3]

File Go Wiew Help

‘-EIM@ A

Folder iew |

| Type | Cre... | Creation Date | Mo... | Modificatio...

=)
Elj' My Databaze D Demo Folder  Folder dei 22000 .. dei 320022

E‘E |ngredient Spstemn

= D Dremo Folder
m Transhicent Data

...followed by the Formula Central window.

- Formula Central - Job 1 from Transparent =181 x|

File Wiew Go Instrument Tools Help

‘Q[E Page1 - g ﬁﬁ _)\O

i Target FilmT hickness:
= | | @' 100 Mils
] Trial: @
Substrate:
@ FL#_WwHITE FL - @ o

I:,’Fgrmu\a: QtH
8 me  |e|el|m | r

Add Ingredient - -
3

Total Batch 100.0000 KG ~ Ready - LI
For details about the fields in this window, see the Formula Central Tutorial.

a
Formulation [nput k% 1-d40of7 ‘
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Sample Measurement

The program requests that a default measurement method be assigned
independently to the target, trial and substrate. This allows you to set one default
measurement type for the target, and a different one for the trial and the substrate.

Next to the sample name is an icon that indicates the default measurement method
for the sample:

There are several measurement methods available, and the method you use most

frequently should be set as the default measurement method. See also
Measurement Method Option.

1. Click on the drop-down arrow shown next to the Measurement Method icon
to view the choices.

Instrument Measurement

A kevboard %R or %T
Input Color Coordinakes
Retrieve From Folder

£ Measurement Wizard  F11

SR

2. To change the default measurement method, click on one of the methods
shown in the list. The icon changes to match the method selected.

NOTES AND TIPS ABOUT DEFAULT SAMPLE MEASUREMENT

e The choices available for measurement methods are the same for both
target and trial measurements.

e  When measuring a substrate, some of the measurement methods (i.e.,
input colorimetric data, etc.) are not available.
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Measurement Method Options

There are several sample measurement method options offered:
@ Instrument Measurement

Keyboard
Keyboard Color Coordinates

Retrieve from Folder

Measurement Wizard. When this option is selected as the default
measurement method, a wizard opens to guide you through the measurement
process.

NOTE

The instructions provided in this section are based on the use of the Measurement
Wizard. If you have selected one of the measurement methods as your default, the
procedure is similar to the wizard procedure.

Instrument Measurement Procedure

The instrument should be calibrated properly before sample measurements are
made. See Tutorials, Instrument Calibration for instructions.

@ When this icon is displayed for the measurement method, the sample is
measured using the instrument. You must enter the sample name before making the
measurement. The sample must be securely positioned at the port BEFORE the
measurement is initiated.
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1. Enter the sample name in Formula Central.

2. Position the sample at the instrument port. Click the Measure button in the

window.

&

3. When the measurement is completed, click the Finish button at the bottom
of the window.

Keyboard Spectral Values Procedure

Fi
@ When this icon is displayed for the measurement method, spectral data for the
sample are entered from the keyboard. Depending on the application, you will enter
reflectance data (%R) or transmittance data (%T). The program can work with a data
interval as small as 1nm. Below are a summary of the data intervals typically
provided by Datacolor instruments:

360 - 700 nm
360 — 700 nm
400 — 700 nm
400 — 700 nm

10nm 35 data points
20nm 18 data points
10nm 31 data points
20nm 16 data points.

1. Enter the sample name in Formula Central, and click on the Keyboard icon.

2. The following window displays:

:;i Enter spectrum from keyboard

Sample Mame

keyboard spectral data

Single Measurement ~ e

Stan 1
Next: 2

A %R
400 25.1]

Enter Spectral Data
for Sample

End A

Checksum

25 Add|Sample |

I [=1 3

Back

Einizh | Cancel |
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8.
9.

Under the A column, input the first wavelength to be input, and press Enter
to advance to the next field. In the example above, the starting wavelength
is 400nm.

In the End field at the bottom of the window, enter the number of spectral
points to be input. Typically this is either “16” or “31”.

In the A field at the bottom of the window, enter the last wavelength to be
input. Typically this is “700. Press Enter.

Under the %R column, all of the wavelengths to be entered display.

Enter the spectral value in the %R column for each wavelength. When the
last wavelength value is entered, the Add Sample button will become active.

Click Add Sample.

Click Finish. The Enter Spectrum from Keyboard window will close

Input Colorimetric Coordinates

b7

When this icon displays for the measurement method, colorimetric coordinates

for the sample, such as XYZ, Lab, etc. are entered from the keyboard. Formula
Central can run a match or correction from this data.

If you are working with a substrate, the substrate data provided must be spectral data.
You must enter the sample name before selecting this measurement method.

1.

Enter the sample name in Formula Central, and click on the Measurement

Wizard. Click on the Input Color Coordinates tab. The screen below
displays:

i W

[ ®

| % |

Color Coordinates
| CIE Larte -
llurninant/Observer
DESAD -
Enter

Coordinates for
L*=| 0o

Sample on the

primary
# = [ 000
Substrate a

b= [ 0.00

Back Eirizh | Cancel |
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2. Select Color Coordinates. Click on the down arrow to view/change the
color coordinates choices. Select the coordinates to be used.

Color Coordinates

CIE L*="b I~

e
Wy
Hunterl ab

3. The screen will refresh and the appropriate color coordinate fields display:

¥ | #

Color Coordinates

| CIE Lt

llluminant/Dbserver
DESA0

Enter
Coordinates for
Sample on the (IS
primary
Substrate o
bk = [ 50.00

EBack | Finizh | Cancel |

4. Enter the coordinates, and click Finish.

Retrieve Measurement from Folder

% The option retrieves data for a sample previously stored in a folder.

NOTES and TIPS about Retrieving Samples from Folders

When this measurement method is selected, the program will open either the
“user’'s home folder” (System Admin, User Profiles, Details) or the folder most

recently opened.

The Target and Trial labels are assigned by Datacolor TOOLS, not by Datacolor

MATCH IGMENT

. Datacolor TOOLS requires that the relationship between

standards and batches on the desktop be maintained. See also Datacolor

TOOLS User’s Guide for details.

The Filter, Sorting and Find options included in Data Navigator are also available
for retrieving data using this option. See also Data Navigator, for detailed

instructions to use these options.
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To retrieve measurements from a folder, do the following:

1. Enter the sample name in Formula Central, and click on the Retrieve
Measurement button.

The dialog box below displays:

‘¥ Select From Folder =101 I
Sample Mame

Single Measurement + oY

g | ® | v 8 |

Mame | Type | Created by | Cr.. | M... | ... |ﬂ
e 18t Shot - Standard ... Sample dci 3.ode 3L

2nd Shot - Standard ... Sample dei 34 dei 3.

P 4030-73 Sample dui 24 doi 3L
gBIuePanelﬂ% Standard dei 24 doi 3L

& Rlur Panel #24 12t 5 Ratch dri 2 dri A LI
Sample IBIue 403073 Select Sample
Back FEinish Cancel

2. Click on the name of the folder containing the sample data to be retrieved. A
list of samples displays in the right pane. The icons next to the samples
indicate the type of sample:

The sample is labeled a Target.

é The sample is labeled a Trial.

IS The sample type is not specified. It may be a target, trial or substrate.

3. Point and click on the sample to be retrieved. The Select Sample button
will become active. Click on it.

4. Click Finish. The window will disappear, and the sample selected displays
in the sample field.
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Matching/Correcting Colors

Ingredient Selection

When you match or correct a color, you must select the ingredients that you want the
job to consider using in the formula. This is referred to as Ingredient Selection. There
are two methods for selecting ingredients:

Select Ingredients by Name. When this method is used, the user works from
the Name Tab, and selects individual ingredients to be used. See also Select
Ingredients by Name for details regarding this procedure, and the fields that
appear on the Name tab.

Select Ingredients by Keyword. When this method is used, the user works
from the Ingredient Keywords tab, and constructs a keyword query to be used by
the job. See also Select Ingredients by Keyword for details regarding this
procedure and for all fields that appear on the Ingredient Keyword tab.

"Must Use Ingredient” and Keyword Queries

Ingredients can be marked as ‘must use’. This option is selectively enabled and
disabled for each individual ingredient, and is accessed from this window.

When a keyword query is created, there is an option to include the ingredients
marked "must use".

When this feature is enabled, all of the ingredients marked "must use" are always
included in the ingredient selection when a query is run.

When this feature is disabled, the ingredients marked "must use" are included in
the ingredient selection only if they have the correct keyword attached.

See also Tools Menu, Select Ingredients, Must Use Ingredient for an explanation of
this feature.

To access the Select Ingredient window, do the following:

1. From the menu bar, select Tools, Select Ingredient.
_or_
From the toolbar, click the Ingredient Selection icon.

-]

The Select Ingredients window displays.
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Views

Chause Ingredients From
 Colorant Set
Transparent ~|

Number of Ingredients (Colorants] in a Farmula
Minimum

1

M aimum
4

[~ Consider Recycle

= < ||

0.0000  100.0000 olume ™
0.0000 100.0000 Yalume ™
0.0000  100.0000 olume ™
0.0000  100.0000 ‘olume ™
0.0000 100.0000 Yalume ™

243 ‘ ? Help ‘ X Cancel ‘

For details on the icons, tabs, and fields in this window, see Formula Central Menus,

Tools Menu, Select Ingredients.

Matching Features

Formula Central includes several tools to help you efficiently match colors. These
tools were designed to simulate procedures commonly used in commercial color
matching settings. The following matching features are available:

e Auto Formulate

e  Combinatorial Matching

e Search

e Search & Correct

e Search & Adjust

These tools can be accessed from the Tools Menu or from buttons on the Formula
Central toolbar.

% E P

NOTES AND TIPS ABOUT FORMULATION

e The first time you create a job from a job template, all of the ingredients in the
colorant set are automatically selected.

e The only action required to execute a formulation is a target measurement. Once
you have measured a target, you can select a formulation tool.
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e For all of the formulation options, the program uses selections in your Job
Preferences. These selections include tolerances, the number of formulas to
display, and the llluminant/Observer combination, among many others.

o When you receive your program, default values are preset in the job preferences
so that you can begin matching immediately. You can adjust these values so
that the formulas you receive satisfy your requirements exactly.

o  When the current job state is "formulation input," you can enter additional
information into the Formula Grid to be considered during the match calculations.
For example, you can fix the amount of an individual colorant to be used, specify
the colorant loading, etc.

Auto Formulate

+#

This feature combines three color matching tools into a single option. It is designed to
closely simulate the approach used by an experienced color matcher when matching
a new color.

ﬂWhat does an experienced color matcher do?

Whether matching visually or instrumentally, skilled color-matchers typically maintain
a library of formulas. When a new color needs to be matched, the colorist will first
search the library to see if any existing formulas match the new color. These
formulas are considered the most reliable, since there is no guesswork about the
color produced by the formula. In addition, any processing problems have been
identified. It is the most efficient approach to use when formulating a new color.

If no existing formulas match the color, the colorist then looks for an existing formula
that is a close match to the new target color. The goal is to achieve the color match
with minor modifications to an existing formula. The colorist will try to limit the formula
changes to the ingredient amounts, preserving the ingredient combination used in the
original formula. By doing this, the modified formula still offers processing
advantages, since the ingredient combination has a processing history. This
approach produces a highly reliable formula.

If no acceptable formulas can be generated from the existing color library, a veteran
color-matcher will then create a new formula, "from scratch”, to match the target.
While an acceptable color match is also achieved, there is no processing information
for the formula. This makes the formula somewhat less reliable than those coming
from an established formula library.

When you select the Auto Formulate option, the same 3-step procedure performed by
the experienced colorist is performed by the program.
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'ﬂ, What happens during Auto Formulate?
When you select this option, the match process is performed as follows:

e The system will search through the formula records you have previously stored
for acceptable matches. It sorts and displays stored formulas that satisfy your
tolerances. (Search Only)

e If the program does not find the specified number of formulas during the Search
step, it moves to Search & Correct. During this step, the program searches the
library for a formula that can be used as a starting point for the new color. It then
runs a correction on the stored formula to achieve a match to the target (Search
& Correct).

e The final step in Auto Formulate is to run a combinatorial match. If the program
does not find the specified number of formulas through the first two steps
(Search, Search & Correct), it will then calculate new formulas using the
ingredients you have selected.

ﬁ, How many formulas are provided?
This depends on the number of formulas requested. See also Job Preferences,
Results.

ﬂ, When Auto Formulate is selected, does the program always complete all
three steps?

No. Depending on selections in Job Preferences, Auto Formulate will either stop
when it finds the specified number of formulas, or complete all three steps in the
process, and then select the best matches found. See also Job Preferences, Results
Tab, Auto Formulate for details on this feature.

ﬂ, What is an acceptable match?
Acceptability is based on the job tolerances. See also Tools Menu, Job Tolerances,
Tolerances Tab for details on tolerances.

ﬂ, How are the formulas sorted and displayed?

The formulas found during each step in the Auto Formulate process are kept
together. The program assigns a number (1 — 3) to each formula to identify which of
the three sources (Search, Search & Correct, or Combinatorial Match) produced it.
Within each formula source group, the formulas are then sorted from best to worst,
according to the sort characteristics selected in the job preferences.

See also...

e Tools Menu, Job Preferences for a general discussion of the job requirements
set by the user.

e Applications Technology, Formula Sorting Options for a detailed discussion on
the sorting feature.
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Combinatorial Match

"} What is a combinatorial match?
In a combinatorial match, the job considers every ingredient you have selected for the

match. The ingredients are selected through Tools Menu, Browse Ingredients, or
by clicking the Browse Ingredients icon on the toolbar.

Choose Ingredients From @ Mame ‘ et et ‘
& Colorant Set =
Translucent j - - ' —
C " 1 >=
= SYELLOWY P162 0.0000
YELLOW P159 0.0000
Mumber of Ingredients [Colorants) in a Farmula 41 0.0000
Minimum SR FED 0.0000
3 0.0000
Wasi G 0.0000
agimum
3 %] 0.0000
0.0000
WHITE 0.0000
[~ Consider Recycle CLEAR 0.0000

7
Match Parameters

Based on the information in this window, you have specified the following
requirements for the formula:

e You want every formula to have exactly three colorants.

e You have selected red, yellow, blue and white as your colorants.

Below are the possible 3-colorant combinations that contain the colorants you have

selected.
Colorants Formula Formula Formula Formula
Selected #1 #2 #3 #4
Red Red Red Red -
Yellow Yellow Yellow - Yellow
Blue Blue - Blue Blue
White - White White White
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If you selected combinatorial matching, and told the system that you want to see all
formulas using 2 colorants, and using 3 colorants, it will consider every 2-colorant
formula and every 3-colorant formula that it can make from the ingredients selected.
The job will not stop until it has considered every possible formula you have asked it
to consider.

If you have indicated that you can accept matches containing a minimum of 2
colorants and a maximum of 7 colorants, it will go through this calculation for 2-, 3-, 4-
, 5-, 6- and 7-colorant combinations, using all of the ingredients you have selected.
Depending on the number of ingredients you have selected for use, and the variety of
color combinations, it is possible for the program to try hundreds of formulas to find a
single match.

(7 How many combinatorial formulas are saved?

In Job Preferences (Tools Menu, Job Preferences, Results tab), you tell the program
the number of formulas to find. For example, if you asked for 10 formulas, the system
will try to give you 10 formulas. As it works through every colorant combination, the
system saves the first 10 formulas it finds. When it finds #11, it checks to see if #11
is a better match than any of the 10 formulas it is holding. If it is better, #11 will
replace one of the 10 formulas it is currently holding. This process continues until
every combinatorial formula is evaluated.

ﬂ How does the system decide if the new formula is better or worse than the
formulas in this group of 10?

It uses the selections you have made for the Optimizer Goal, and ranks the formulas
from best to worst using the goal function.

Once the program has completed all of the combinations, it will sort the formulas
again, based on the selections made in Job Preferences, Results, Sort. This is an
additional sort called a recursive sort. For example, if you want to see the formulas
sorted by cost, the job displays the formulas in order from best to worst, based on the
formula cost.

All of the formulas displayed satisfy the job tolerances. The sort feature organizes the
display of the formulas in an effort to make your final selection easier and faster.

NOTES AND TIPS FOR COMBINATORIAL MATCHING

e The program will store all of the formulas found, including the one you select for
use. You have access to the alternate formulas while the job is in process.

e After you have selected one and run a correction, you can return to Page 1 of the
job, select another formula candidate and begin the correction with a different
formula. See Tools, Job Preferences for details on where the tolerances and
sorting instructions can be found, and how they work.
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Search

A

Rather than calculating a new formula to match a target, Search looks through folders
containing formulas previously made, to find a stored formula that matches the
current target. Search, however, will not calculate a correction to an existing formula
to improve the match to the Target. It will simply locate all existing formulas that
satisfy the match tolerances for the job.

This tool is similar to other types of matching features in that you must select the
ingredients you want to use in the formula. The program references the ingredient
selection, and will skip those formulas that contain ingredients not included in the
selection. If any ingredient is flagged as "must use", only formulas containing the
‘must use’ ingredients will be considered.

¥ Where are the formulas stored?

Both Search and Search & Correct sort and retrieve formulas to be used for new color
matches. However, they do not search job records to retrieve formulas. They only
look in formula records, so you must create separate formula records for any formulas
you want to use. See also Formula Central, Formula Storage & Retrieval for
information on formula storage.

SEARCH TIP: If you run Search Only, you can then run a correction on the
formula(s) found. By performing the correction separately, you can view the ‘as is’
formula and color difference before any correction is made. This is done as follows:

1. Select Tools Menu, Use Formula’s Sample As a Trial. This puts the
predicted formula into the trial position.

2. Run a correction.

ﬁ, How many formulas are displayed?

In Job Preferences (Job Preferences/Results) you indicate the number of formulas
to be displayed for the job. It will try to find the designated number of formulas
through Search (only). However, depending on the number of stored formulas you
have, it may not find the number you have specified. When this happens, it displays
all of the formulas it found.

Search & Correct

®

Search & Correct is another matching tool provided in Formula Central. This option
takes the search function a step further. It looks for an existing formula to serve as an
acceptable starting point to match the target, and calculates a correction to the stored
formula.
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fi What is the difference between the Search & Correct Tolerance and the Job
Tolerance?

For the Search phase, the formula acceptability is based on the tolerances you have
created for the job (Job Preferences, Search). The tolerance set in the Search tab
defines a starting point for accepting stored formulas as candidates for the current
job. In the example below, the Search tolerance is 5.0.

) Search and Corect Limits
L

b axirur DE:
50

When performing either Search, or Search & Correct, the program will not consider
any stored formula with an ‘as is’ color difference greater than 5.0 units from the
Target.

ﬂ, What is an acceptable match?

Acceptability is based on the Job Tolerances you have created for the job. (See also
Job Preferences, Tolerances tab.) For Search & Correct, the program calculates a
correction to the stored formula to satisfy the job tolerance.

ﬂ How many formulas are saved?

In Job Preferences (Job Preferences, Results tab) you indicate the number of
formulas to be displayed for the job. It will try to find the designated number of
formulas through Search & Correct. However, depending on the number of stored
formulas you have, it may not find the number you have specified. When this
happens, it displays all of the formulas it found.

ﬁ, How does the system decide if the one formula is better or worse than
another it is currently holding?
For both Search, and Search & Correct, the program bases its decisions on the
selections in the Optimizer Goal.

Search & Adjust

The Search & Adjust option operates the same as Search & Correct, with one
restriction: the correction it uses must maintain the colorant ratios used in the original
formula. As a result, the correction is limited to an adjustment of the amount of clear
used in the formula.

ﬁ, Which applications would use this option?

e Translucent applications. Often a variation in film thickness can produce a
different color.

e Color concentrate applications. Typically formulas can only be adjusted by
adding clear.
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Queue Matching

The word queue is defined as "a line of waiting people or vehicles". In the program, a
queue is a line of colors waiting to be matched. This feature allows you to set up
color matches to be run at a later time. Multiple jobs can easily be set up and
matched using the Queue Matching options. Many users find it convenient to create
a queue, and start it before leaving for the day. When they return the next morning,
the samples have been matched and the formulas are ready to be evaluated.

Any folder containing jobs may be used as a queue. When setting up a queue, all
unmatched jobs are stored to a folder. You can also browse the database and select
multiple samples as match Targets.

There are two steps in the process: queue creation and queue matching.

NOTES

e You must measure all of the samples to be matched, and store them as aJob ina
folder. These measurements can be made from either Datacolor MATCHMENT
or Datacolor TOOLS. The folder is either a default folder, or the home folder
defined for the current user.

e If you measure the samples from the Tools desktop, you must store the
standards into the database. Once the measurement is made, select the Store
Std button. A dialog box displays promptin%‘e/ou for a folder name. When you
retrieve the sample in Datacolor MATCHP'® NT you will be opening the same
folder.

e In Datacolor MATCH""®MENT you can store unmatched jobs in a folder.

e Formula Central also provides an option to browse and select multiple samples
for a match target. Making multiple selections will cause the system to
automatically create a number of jobs using the selected target samples and
current job template. They are saved to the default job folder. Below are the
procedure details.

Queue Creation

The procedure below covers selecting multiple samples as match targets in Formula
Central.

1. To create a queue of jobs, click on the Find Target button.
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%7 Formula Central - Job 2 from Transparent

File Wiew Go Instrument Tools Help

BlHS b -

E= -
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Trial

The Open Dialog box displays:

t= Open Dialog =lolx|
. @ & [ T
Falder view J [Hame | Tupe | Createdby [ Cr.. [ M. | Madi.. []
i) My Database Sample  dai Bl dd W
= @‘ﬁ Ingreclent System e Sample  doi 2. de W3
L kepsake 1ot Cor - Sample i 2. dei .
o Keepsske Tt Shol  Sample  dei 2. dei .
i Sample  di 6. dei 3 [
) Sample  dni B odd 3/
FIP Sample  dni B odd 3/
L kuthiwa0 Sample  dni B odd 3/
L LenETA BLACK Sample  Lsar 3 User 314
L erets ol Sampls  dei 2 dd
L LENETA WHITE Sampls  Ussr W User 3410
%m Samnle lzar at Hear M0 LI

Browse to a folder and select the targets that you want to match.

Click Open after you have made your selections. A job will be created in the
default folder for each of the selected targets.

For example, to match 50 targets, simply select the targets and the program
will automatically create 50 jobs. See also Match Queue for instructions to
start the match process.
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Match Queue

The Match Queue option is accessed from Formula Central, Tools Menu.

Tools Help
EL Job Preferences F3
,‘% Select Ingredents F5

o Puko Formulate [ Reformulate =

")ﬂ Search Féi

% Search and Correct F7

@‘ Combinaborial Fosmulston FB
Match CQueue
Eﬁ Synithesize Current Formula

Grid Tools L4

Repart

This option includes the ability to:

¢ Include sub-folders of the selected folder.

e Select a matching method (Search, Search & Correct, Auto Formulate).
e Cancel during matching without losing results already found.

To start queue matching, do the following:

1. From the Tools Menu, select Match Queue. The Match Multiple Jobs dialog
box displays.
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Match Multiple Jobs

Start Queue Matching

Select a folder containing gueued jobs; Yerify matching optians, then click
Bedin to start matching multiple jobs.

Queue Folder
|Dem0 Folder J
TE“ ¥ Include Sub-Folders x Cancel |

4s a5 Match Method
|C0mbinatorial ﬂ ? Help

2. Queue Folder. Select the folder containing the unmatched jobs. You can
include sub-folders by checking the control. All unmatched jobs in the
current folder and in any sub-folders will be run through the queue.

3. Match Method. Select the formulation tool to be used for the matches. See
also Formulation Tools.

4. Start the match process by clicking the Begin button. When this option is
selected all unmatched jobs found will be matched in order, one after the
other.

5. During the matching of the job queue, a status dialog displays showing the
job name, the target name of the current job being matched and the number
of jobs remaining.

Match Progress

datacolor s

Current Combination:

13 stap

Total Combinations:
127

Combinations per second: R L iacol
914 "

Seconds Taken / Ezt Remaining
9734777

P 10%

60 e Formula Central Datacolor MATCH"'SMENT



6. The queue process can be stopped by clicking on the Stop Queue button.
The job being processed will be completed before the process stops. The
queue can be re-started by again selecting the "Match Queue" option.

7. After the process is complete, you can open the jobs to evaluate the
formulas.

NOTE

Currently, the queuing option does not run in the background, or offline. Formula
Central will be occupied with matching the queue and unavailable for any requests
other than "Cancel."

Advanced Queuing Options

In addition to this basic queuing feature, Datacolor MATCHP'®™ENT includes a suite of

program modules dedicated to running queues. These Advanced Queuing options
were developed for users required to produce a high volume of color matches. This
program suite includes program modules designed to facilitate matching speed and
accuracy in high-volume color matching applications, such as color card
manufacturers, trade sales paint manufacturers etc See also Applications
Technology for complete details about this function.

Formula Sorting

Formula Central offers several sorting methods to rank and display the formula
predictions.

¢ Initial sorting. When sort criteria are selected in the job preferences, they are
used to sort the formula predictions. When no sort criteria are selected, the
program sorts the formulas based on Optimizer Goal selections (Tools Menu,
Job Preferences, Advanced Tab). The formula predictions are assigned a
number that ranks them from best to worst based on the criteria used.

e Recursive Sort. This is offered as an option. The program takes the formulas
from the optimizer goal function, and resorts them, based on the parameters
selected for sorting (Tools Menu, Job Preferences, Results tab):

I:-E.J Sort Formulas By: % ‘wigights for Custom S ort
t | MI-Root Mean Square - 75

j Cast per Weight - 25

None - 0

MNone - 0

EES A

Mone - 0
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e Custom Sort. Allows you to combine several sort parameters into one sort
criterion. For example, you can make the following selections:

Parameter Weight
DE 1 75%
Cost 25%

This custom sort includes multiple parameters, but is treated as a single sort
criterion to be used in a recursive sort.

NOTE
The custom sort should be placed as the first or second sort criteria in order to
have a significant impact on the formula sort.

fi Why do | need the formulas sorted?

Depending on the ingredient selection, formula constraints and job preferences you
have defined, the program may find hundreds of formulas to satisfy your
requirements. The sorting function instructs the program to show you the available
formulas, from best to worst. When you set up the sort options, you can choose
characteristic(s) about the formulas that are most important to you. You can sort the
formulas from best to worst based on a variety of parameters, including a range
colorimetric, appearance and physical properties. In addition, you can choose
multiple properties on which to base the sort.

ﬁ, Why choose more than one sort characteristic?

If you have selected DE1 as the only sort criteria, you may have several formulas with
a DE of 0.0 in the first llluminant/Observer condition. You then need to select another
characteristic of the formulas, in order to break the ‘tie’ between these formulas. We
refer to this procedure as a ‘recursive sort. It requires that multiple sort criteria be
defined.

¥ What is a custom sort?

This is a refinement of the multiple sort option. When you choose Custom Sort, you
can combine multiple sort parameters and assign a ‘weight’ to each sort characteristic
you have selected. The resulting ‘custom sort’ is treated as a single, additional sort
characteristic that can be applied during a recursive sort.

NOTE
A custom sort is most effective when assigned as the first or second sort parameter in
a multiple sort.
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fi What is a weight?

It is a rank assigned to the importance of each sort characteristic you select. In
Custom Sort you can assign different ranks or priority levels to the sort characteristic
you have selected. Sometimes, one sort characteristic may be more important than
another. For example, metamerism may be more important than either DE1 or Cost,
and would have a higher % assigned to it in the custom sort.

I:.g.j BlaRiAam =B Ty Wwieights for Custom Sort
DE1 M Ml - Roat Mean Square - 7h %
: ﬂ Cost per Weight - 8%
M Hone - 0z
M Hone - 0z
M Hone - 0z

See also Applications Technology, Formula Sorting for a detailed discussion of the
sorting feature.
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Correction Features

The correction tools included in Formula Central are designed for use both in
laboratory and production environments. They include the following:

e Automatic Correction. The correction is automatically calculated by the
program. This feature includes both an Add to and a Reformulate option.

— Add To. This option is often used in production environments. The
program assumes you want to add material to a batch that already
exists.

— Reformulate. This feature is commonly used in laboratory settings that
use small batch sizes. It is also used in both laboratory and production
settings for materials that cannot be reprocessed.

¢ Manual Add. This option allows you to make adds, as you would working with
actual raw materials. You can select an ingredient, input an add amount, and the
program displays the results of this add, expressed in colorimetric terms (e.g.,
DE, etc.) This option includes an Optimize feature.

The job preferences can be customized to include additional information to make the
correction recommendation useful. This includes physical properties including gloss
data, contrast ratio, viscosity, film thickness, and container size limitations, among
others.

Auto Correct

This option produces a corrected formula without any user intervention. The program
will calculate an add or new formula using the current optimizer goal function (Tools
Menu, Job Preferences, Advanced Tab).

The minimum input required by the user includes providing the trial measurement.
The formula produced from Auto Correct can either be an add to or a reformulation.

NOTES FOR AUTO CORRECT

e During the job state, "correction input", the size of the add can be constrained by
placing an amount in the "Total Add" field.

e During the job state "correction output," changing the total add amount will
rescale the add.

e Enabling the Bucket Size option in Job Preferences (Tools Menu, Job
Preferences, Tolerances tab) also constrains the add size.
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Add To

F&E

(Auto Correct Add). This correction type assumes that you can add material to an
existing batch. It is normally used to correct production batches.

If you do not specify a new batch size, the system will calculate the smallest positive
add needed to match the Target. If you specify a new batch size, it will stop when it
reaches that batch size, even if the tolerances and constraints (i.e., DE, film
thickness, contrast ratio, etc.) are not achieved.

2 1 -~ I
Y ol & RO A R S T
2  FlexBRed 51812 0.4745 (5 -
5 Flexviolet 5.4381 24381 0.0000 KG -
3 Flex Green 27.5439 28.5635 1.0200 KG -
7 FlexClear 538368 E0E3N0 1.8022 KG -
= Total Batch 1000000 103.2957  3.2967 KG -

If you specify a new batch size, and the required add produces a batch size smaller
than needed, the system will scale up the formula to make it exactly equal to the
batch size entered. In the example below, the same correction is run, but with new
batch size of 105.00.

@ A~ 4

& > 4 o il B
Flex Red = 51812 KG - Beady -~
Flex Green - 27.5439 KiG - Ready -
Flex‘iolet = 84381 KG -~ Ready -~
Flex Clear - 588368 KG - Ready -~
Add Ingredien~ - -

2 Taotal Batch 100.0000 1050000 KG - Beady -

The result is an add that brings the batch to exactly 105.00 KG.

] ~ 1
& HE | @ wEr | &
2  FlexRed 51812 0.5678 K5 -
5 Flex¥iolet 84381 0.1391 K5 A\
3 Flex Green 27.5439 29.0347 1.4909 K5 -
7 Flex Clear R8.8368 E1.63490 28022 K5 -
= Tatal Batch 1000000 1050000 5.0000 KG .
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NOTES AND TIPS ABOUT ADD TO

e Inreformulation output, you may notice that the system reduced the proportion of
an ingredient used in the original formula. This is referred to as a ‘negative add’,
since the system has ‘removed’ material that was previously there.

e Inan ‘Add To’ case, you cannot physically remove materials that are in the
formula. The only way to decrease the proportion of an ingredient is to add large
quantities of the remaining ingredients. In this situation, ‘Add to’ can result in a
very large adjustment.

Reformulate

+

This correction feature is often used in laboratory settings, where small batch sizes
are used. It assumes that the next trial sample will not be made from existing batch
material, and expects that a new batch will be made. Reformulate is also used when
the material cannot be processed a second time, and additional trials must be made
from scratch.

a -~ ;
& & e HE | @FE e Gl

¢ FlexRed LRI, 475 02940 K& -

E  Flex“iolet 84381 8.1689 02692 K5 \

3 Flex Green 275439 276520 0103 KiG \

7 Flex Clear h3.8368  HB.F039 D132 KG \

p3 Total Batch 1000000 100.0000  0.0000 KG -

HE
Notice that both the Trial Formula {nll and the Output Formula Amount

2
@ﬂll total 100.0 KG, although the output formula is significantly different from the
Trial formula.

NOTES AND TIPS ABOUT REFORMULATE

e You can run Reformulate simply by selecting the Formulate button while in
Correction Input. The new batch size will be the same as the original batch. This
is the typical procedure.

¢ If you want to specify a new batch size, just put the new batch size into the Total
Batch Size field in the New Formula Amount column while in Correction input:
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2
ﬁ) I &, --#-lﬁ -lﬁ
Flex Red \ 7.524b
Flex Green ~ 17.5545
B Flex Blue - 9.0887
Flex Clear * 65.8321
Add Ingredient -
2 Total Batch 100.0000  125.0000

e If you fix an amount in the Output Amount column for a single ingredient, the
batch size will change.

e If you change the ingredient selection or add ingredients, the program will
recalculate the correction

Manual Add

&

Instead of having the program calculate an adjustment, you may want to make the
adjustment yourself. Manual Add allows you to adjust the amounts of existing

ingredients. You can also introduce ingredients not included in the original formula.
Manual Add is available for both Add To and Reformulate correction situations.

ﬂ, When should | use manual add?

e When there is some flexibility regarding the tolerances and ingredient restrictions
the job is trying to satisfy. This includes color difference, loading, contrast ratio,
individual ingredient selections, etc. You can experiment with ingredient
amounts and discover how these changes affect the quality of the match to the
target, with respect to one or several of those criteria.

e When the automatic correction does not significantly improve the match to the
target. One solution to the situation may be to introduce new ingredients. You
can experiment with different ingredient choices to try to improve the match to
the target.

¢ When the automatic correction satisfies all of the tolerance and ingredient
restrictions, but is too large to use. You can adjust ingredient amounts to
determine if a smaller add will give you an acceptable match to the target.

e Training new color matchers. This program allows you to experiment with
colorants and amounts to learn instantly how colorants behave. It gives the user
experience in selecting ingredient combinations, and selecting the amounts to
use in an adjustment. It can enhance the skills of both beginner and veteran
color matchers.
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7 What is the optimize feature?
Optimize offers a compromise between AutoCorrect and Manual Add. Using
Optimize, you select the ingredient(s) for adjustment, and the system calculates
the amount needed to optimize the existing match to the Target. Optimize allows
you to select a specific property of the formula, such as the DE in a particular
illuminant, curve fit, etc. to maximize.

Below is a list of all properties to which the optimize feature can be applied:

DE1 DL*
DE2 Da*
DE3 Db*
Curve Fit DC*
Metamerism Index DH*

To run the manual add option, you must first run an automatic correction.

1. When the automatic correction is completed, click on the Manual/Modify
button.

&
2. You must ‘zero’ the current adds. Position the cursor in the Add/Change
Amount column and right click.

RE-1-

A menu displays:

lob Preferences

Browse Ingredients

&dd an Ingredient

Add Optimum Ingredient Amounk

Hide Caluran

Auto-3ize Grid
Print Grid
Showe Grid Designer

Select Column
Seleck Rows
Zero Adds
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NOTE

IF the Zero Adds option is not active, you have not first selected the Manual
Add/Modify button on the toolbar. Click this button first and then return to
this menu.

3. Select the Zero Adds option. All of the amounts in the output formula
column are reset to 0.00.

oL & lign?> i O R R I
@ 3 FlexGreen - 51.52 51.52 0_00jAc] - Ready - 1.00
@ 5 Flex Violet - 23.28 23.28 0.00 KG - Ready - 1.00
@ E  FlexBlack - 5.81 5.81 0.00 KG - Ready - 1.00
@ 4 FlexBlue - 19.39 1839 0.00 kG = Ready - 1.00
@ Add Ingredient - - -

@ Tatal Batch 100.00 100.00 0.00 KG - Ready -

Once the current add is zeroed, you are ready to begin the manual add.
Select the ingredient you want to add, and enter the amount to be added. In
the example below, 1 unit of black is added to the current trial.

®f w > axts [y e TOH ey
@ 3 FlexGireen 5 5152 51,52 0.00 KG - Ready - 100
@ 5 FlexViolet - 3.28 23.28 0.00 KG = Ready = 1.00
@ 6 FlexBlack - 58 581 1100 KG - Fieady - 1.00
@ 4 Flex Blue - 1933 1339 0.00 KG - Feady - 1.00
(o] Add Ingradient - - -

@ Total Batch 100.00 100.00 0.00 KG - Ready -

The program calculates the result of this add and displays the resulting
formula in the gird.

an & lep> <08 @l 8l B

@ 3 FleGiresn - 5152 5.2 0.00 KG + Ready  ~ 100
@ S Flex Vicket - 22 2328 0.00KG - Ready =+ 100
@ & FlexBlack - 581 581 1100 kG - Ready  + 1.00
-] 4 FlexBhe - 1838 1939 0.00KG - Ready = 100
[5] Add Ingredient . - .
@ Totsl Batch W000 10000 D.00KG - Resdy -

T @ e @ a“é; Comection Duipid 395 4-4ci7 |Dptimize Options (Right Click)

It will also update the colorimetric data for the target, trial and correction in
the evaluation window, based on the ingredient amount that was input.

Tralhs s OEF ~ _DC _Da DB DOCr DR ML ]
DESM0 2067 1997 043 5.32 -5.06 -1.70 B.06
A0 2200 2070 -1.08 V3B -6.00 -4.39

F11/410 2313 2157  -450 7.03 -5.28 -6.46

Trial Conected

DESM0 1.38 -0.58 0.27 1.22 -1.24 019 270
A0 1.38 -0.39 n.oo 1.32 1.2 053

F1140 303 -0.15 228 202 -1.46 265

In this example, adding 1.0 units of black lowered the color difference of the
Trial from 20.67 to 1.38.
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Optimize

"Optimize" is a feature that is offered in as part of the Manual Add option, and is a
compromise between the automatic and manual correction. When Optimize is
chosen, you select the ingredient(s) for adjustment, and the program calculates the
amount of the ingredient to be added to improve or optimize the formula for that
property. You can optimize all of the ingredient amounts in the formula, or you can
select an individual ingredient to optimize.

The Optimize feature offers two approaches: Optimize All Ingredients and Try to
Improve.

Optimize All Ingredients. When selected, this approach makes adjustments to
the formula ingredients, one-by-one. It adjusts each ingredient amount to
improve the formula, based on the Optimizer Goal Function.

See also Tools Menu, Job Preferences, Advanced Tab for current optimizer
selections.

See also Applications Technology, Optimizer Goal for a detailed discussion of
this tool.

Try to Improve. This approach tries to change the amounts of an individual
ingredient to improve a specific colorimetric property such as DE1, curve fit, or
the optimizer goal function.

NOTES AND TIPS ABOUT OPTIMIZE

For the colorimetric properties such as DE1-5, DL, etc., the color difference
calculation used is the one selected in Job Preferences/Tolerance tab.

When you use Optimize along with Reformulate, the program will optimize the
ingredient, and then re-scale to formula to the original batch size. In this situation
the ‘add’ column displays a negative number, but the ‘batch + add’ will contain a
positive add. The amount of the ingredient in the correction may be less than the
amount in the original formula.

When you use Optimize with Add To, the program knows that you cannot remove
any of the ingredient amount, and the add column will always be positive.

The Optimize option is not available unless you have first run an automatic
correction. The job state must be "Correction Output" to run a manual add.

To optimize ingredients, do the following:

1. After running an Automatic Add, activate the Manual Add tool. To do this
select Tools Menu, Manual or click the Manual Add button.

&

The Optimize field displays in the first column on the Formula Grid.
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oL & g a0 RIS e T N
@ 3 Flex Green - 5152 51.52 0.00 KG + Ready -~ 1.00
@ 5 Flexiolet - 2328 2328 0.00 KG ~ Ready -~ 1.00
@ E  FlexBlack - 581 581 1,00 KG * Ready - 1.00
@ 4 FlexElue - 1333 1933 0.00 KG ~ Ready -~ 1.00
@ Add Ingredient - - -

@ Tatal Batch 100,00 10000 0.00 KG ~ Ready -

2. Position the cursor in header (top) cell of the Optimize column, and press the
left mouse key. The following menu displays:

&
@}gﬂ Optirize &ll Ingredients  Crrl4-a

@2 Try b Improve J

Try To Improve

This selection allows you to select a single property to improve, for example, DH*.

@oEy pEz Chrl+L
—

@IDEY res Ctrl+H
—

@ DL CielabDL ChH+O
=

@02 celsba
o

@IDb  cielsbob
&

@0C cislaboe

@IDH"  cielab DH kG
o i

@ CF_ curveFit

@ Ml Metameric Index - RMS
@ Ml Metameric Index - DINE17Z

@ % §$ ‘weighted Goal

1. Select a property from the menu to be optimized. In the example below,
DH* is chosen. The column heading will refresh, and indicate the parameter
selected.
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2. To optimize an individual ingredient for the parameter selected, click on the
Optimize icon for the ingredient. In the example below, black was optimized.
The program immediately calculates and displays an add amount.

Oon dmn> | OFF W dl

(2] 4 FlexBlue - 19.33 19.33 0.00 K& -
1c] B Flex Black - 5.81 1.9 2616 KG -
(o] 5 Flexiolet - 2328 2328 0.00 K& -
(] 3 Flex Green . §1.52 §1.52 0.00 K -
@I Add Ingredient - -
& Totsl Batch 10000 12616 26.16 KG -

3. In the Evaluation window, the color difference displayed for the "Trial
Corrected" indicates the how the optimized add will affect the color

difference.
CIELAE‘ T - Lx L_bx Cx I h -:&C::'E;"CF
T arget 0.4 099 E.57 664 9556
Trial &z |z 9544 072 f.02 705 95,84 [E4
Trial Cormected 054 049 B A1 BA3 9507 [E4
il s DB Bl e e | o e o
DERMD 1] 503 027 045 041 033 025
A0 514 510 047 053 057 -0.42
F11A0 514 511 0z9 051 043 033
Tral Carrected
DERMD 1.18 013 050 -1.06 -1.11 0,37 043
& M 104 n1n n 41 95 . fila

See also Formula Central Menus, Tools Menu, Correction Options for details on each
parameter available in the Try to Improve option.

Performance Data

We often refer to the program’s ability to "learn" about the behavior of your materials.
In laboratory and production settings, the actual performance of the raw materials
never exactly matches the expected performance. Performance Data refers to the
knowledge that the program acquires about the ingredient behavior. This data is
calculated by comparing the expected performance of the ingredients to the actual
results of the formula prediction. Once calculated, this data can be applied to future
formula predictions to improve the accuracy of the predictions.

The program offers two approaches for calculating and applying types of performance
data: Performance Factors and spectral adjustments (SmartMatch). The information
stored in the colorant set serves as a reference point for both approaches.
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Performance Factors

PF
ll—"— The program has the ability to learn about the ingredients and the process, and
to apply that knowledge when it calculates a correction. One way the system learns
is through Performance Factors.

Performance factors are numbers that evaluate how the colorants are performing in
the current batch. They are based on a comparison between the amount of the
colorant you put into the formula, and the amount of colorant the system ‘sees’ in the
formula. A PF is calculated for each ingredient individually. PF’s reveal how each
colorant is behaving with respect to its strength. The colorant can perform three
ways:

¢ Performance Factor = 1.0: The colorant is performing exactly as expected.
e Performance Factor > 1.0: The colorant is performing stronger than expected.

e Performance Factor < 1.0: The colorant is performing weaker than expected.

When calculating matches and corrections, the system assumes the colorants have a
PF of 1.0. This means that they are behaving exactly like the colorants used to
generate the colorant data. The colorant amounts in a formula are very precise. You
will notice that formulas often include colorant amounts in fractions of a unit. The
system is saying that it needs precisely that amount to match the colorant.

When the PF of a colorant is not 1.0, some error is introduced into the formula. For
example, if a colorant has a PF of .8 rather than 1.0, the particular colorant is
behaving in a weak fashion. If the formula contains 10 units of this colorant, it is only
getting the effect of 8.0 units. The result is that the formula predicted by the system
will not achieve a match to the target. In order to achieve the target, the formula will
need an additional 20% of this colorant.

ﬂ, How can Performance Factors reduce the number of adds made to a batch?
When you have instructed the system to apply PF’s, the program automatically
adjusts the amounts of each colorant in a correction based on their individual
performance. Generally, when the PF is less than 1.0, the system will increase the
amount of the colorant in the correction. When it is greater than 1.0, it decreases the
amount of colorant.

ﬂ, Are Performance Factors the same as spectral adjustments?

No. Performance factors are similar to strength adjustments, and are used to adjust
colorant concentrations used in the formula. Spectral adjustments (SmartMatch)
modify the optical weights across the spectrum.
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'ﬂ, How do | control the use of Performance Factors?
Performance Factors are activated in Job Preferences (Tools Menu, Job Preferences,
Advanced Tab).

Performance Data To Use
* MNone :
" Automatic [recommended)
" Perfarmance Factars anly
" Smarthd atch anly

ﬂ, Where are Performance Factors displayed?
Performance Factors are displayed in the Formula Grid.

ﬂ i 4

& ® ;> |55 O 5 W W
2 FlexRed 75246 80937  0.5691 Ready - 09756
3 Flex Green 176545 18923 1.3691 Ready - 0.9732
B 4 FlexBlue 30887 91905 0.1017 Ready - 1.0380
7 FlexClear B6 B3Z1 BB7322 29600 Ready - 1.0000

5 Total Color 31679 362078 2.0400 Ready -

= Total Batch| 1000000 1050000 50000 Ready -

NOTES AND TIPS ABOUT PERFORMANCE FACTORS

¢ Performance factors are only displayed for correction job states. If they are not
currently displayed in the grid, you can activate them using either the Grid
Designer, or from Job Preferences (Tools Menu, Job Preferences, Advanced
Tab). See also Formula Grid.

e Performance factors are independently activated for each colorant in the formula.
You have three choices regarding the use of Performance Factors: Display Only,
Display AND Apply, Do Not Display.

If you choose Display Only, the information displayed will help you to learn about
your batch, because you can see the behavior of the colorant over a series of
adds. This will indicate whether the behavior of the colorant is consistent or
inconsistent.

e See also Applications Technology, Performance Factors for additional
information the use of performance factors.

Spectral Data Adjustments (SmartMatch)

The program has the ability to learn about the ingredients and the process, and to
apply that knowledge when it calculates a correction. One type of adjustment
involves changes to the spectral data for the colorants. This type of adjustment is
referred to as "SmartMatch."
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SmartMatch data originates from an evaluation of the measured curve of the trial, and
the synthesized curve of the predicted formula. It compares, wavelength by
wavelength, the differences between these two curves. The differences are
calculated, and are used to adjust the next correction prediction. This adjustment
anticipates the group behavior of the colorants during the next add.

Formula Grid

Formulas are displayed in the Formula Grid, located on the lower half of the Formula

Central screen.

| % |

5 @?\ > |esg| @l
Flex Red 7h24E K

Flex Green 17 5545 K5

e 4 Flex Blue 3.0867 KG
7 Flex Clear B5.8321 KG

> otal Batch 100.0000 KG

~ Ready -
- Ready
- Ready
+ Ready
- Ready

1

1

4

4

The Formula Grid is dynamic and allows you to manipulate the formula(s) displayed

quickly and easily. This includes:

e Changing ingredient amounts and/or total batch size to recalculate and re-scale

formulas.

e Changing the ingredient form to be used in the formula.

e Changing the ingredient mode to be used in the formula.

e Mixing both the form and the mode of ingredients used in a single formula.

e Displaying and/or hiding fields in the grid. You can customize the grid display to

your needs.

e Re-sizing the grid based on the fields of information being displayed.

e Change the number of formulas displayed on a single screen.

All of these functions can be performed from inside the grid.

Datacolor MATCH"'CMENT

Formula Central e 75



Formula Constraints

In both formulation and correction input, you can place restrictions on individual
ingredient amounts for multiple ingredients, ingredient subtotals, and total batch size
in a single formula. These are referred to as "formula constraints".

In the example below, the amount of red is fixed at 10 grams, and the total batch size
is also fixed at 60 grams.

Target

ﬁg Blue Panel #24 - @'
: Trial @
Substrate

& FLCWHITEFL - @‘

I:‘ Formula a4 > H
& @t el

o

Flex Red - 10,0000 K5 -
Add Ingredient v =
2 Total Batch BOLOOOD K -

The program will fulfill all of the requirements you have input. It will then verify the job
tolerances to determine if the resulting formula(s) satisfy the tolerances. If the
formulas fail the job tolerances, the program will check the tolerances to see if the
‘display best formula’ option is enabled. If the option is enabled, it displays the best
formula.

In the example below, notice how large the color differences are for the ‘best’ formula.
When the "show best formula" option is not enabled, and the program fails to find a
match that fulfills the formula constraints, the program will report "no matches found",
and return to the formulation input screen. The constraints you entered will still be
displayed.
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Target CIELAB T —Lﬁ L—bx L " h—x::EF?-‘t
Blue Panel #24 - @' 5526 -6.94 -1416 1577 24391
Formula 4586 -452 874 484 24264 895
Trial
¢ M @v Substrate I e e ] ae Rl
DE* (Bl Da* Db* DC DH* il
o St gosrsT1uula M1z 339 2:2 543 | 624 | 028 272
Q’/‘ FL<_WwHITE FL - @v : . . y o : -
A0 AR A A e S 0
S Ay = R0 11.88 | -1004 | 387 504 | -621 | 134
:rl':: Prediction 1 - -
DB5A0
A0
F11410
<
2 1 [t
£ O ke o & | % |
4 FlexBlue 4.3099 KG * Ready -~
3 Flex Green 233793 kG - RBeady -
| 2 FlexRed [10.00000K€ - Ready -
7 FlexClear 22. 3149 KG - Ready -

Job States

In Formula Central, you always work from the same screen. To define the
requirements for a match or correction, you enter information directly into any field on
the Formula Central screen, including the fields in the grid.

The work done in Formula Central is divided into two basic functions: Formulation
and Correction. The job state is displayed in the status bar at the bottom of Formula
Central. It indicates the current activity (formulation or correction) and the “state”
(input or output). The job state determines how the program will handle information
input to the grid.

Below is an example of the default display for Formulation.

& > @ Q@ff @l | W

2 FlexRed 519 7.00 KG - Ready -
3 Flex Green 275 3710 KG - Heady -
5 Flex Vialet 843 1137 K ~ Ready -
7 Flex Clear R3.87 7940 K5 ~ Ready -
= Tatal Batch 100.00 134.87 KG - Ready -

@
\g i }g Farmulation Output f%g 3-4af?
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When you are working in Formula Central, you can work in either an "input" state or
an "output state". The handling and display of input to the formula grid is determined
by the job state at the time the information is entered.

\\_,/ ® \g i Formulation lnput f@; 1-4af?

The status bar indicates whether the current job state is a formulation or correction
activity, and the state of that activity, input or output. In the example above, the job
state is Formulation Input. Before results are displayed, Formula Central is in an
"input" state. Each time results are displayed (formulation, correction, search, etc.),
the job is in an "output” state.

The display of fields in the grid is also based on the job state. For example, if you
were running a formulation, fields specific to the ‘Trial’ sample would not be
displayed. See Grid Designer, Columns and Grid Designer, Rows for complete detail
regarding the display of individual fields in the grid.

Input States. Regardless of whether you are running Formulation or Correction
Input, the operation of the feature is straightforward. You input information into fields
in Formula Central including the formula grid, and the program uses that information
to generate an output (either formulation or correction). See also Formulation Input
and Correction Input.

Output States. In an output step, the program can handle user input one of two
ways.

e torescale a predicted formula

e torecalculate a formula, changing the proportion of ingredients used.

To handle these two possibilities, there are two conditions of an output state: display
and modify. However, these two words never appear in the job state.

ﬂ What is a Display state, and how does it handle user input?

The default output state is "display." Input to the grid rescales the formula displayed
(i.e., rescales the formula or converts current formula amounts from weight to
volume). Changing a formula mode or formula form preserves the original formula,
and simply converts it to equivalent amounts. This is the default condition for output
states.

When the grid is in display condition, the background color of the Manual icon on the
toolbar is dark gray.

¥
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fi What is "Modify" state, and how does it handle user input?
When the grid is in "modify" condition, the Optimize field displays as the first column

in the grid.

1 N -
e% fy I @ o Gl W
@ 2 Flex Red - 5139 7 KG + Ready -
@ 3 Flex Green - 275 27.51 KG + Ready -
@ 5 Flex Violet - .43 8.43 K + Feady -
@ 7 Flex Clzar - R3.87 h8 87 K + Ready -
@ Add Ingredient - - -
@ Tatal Batch 100.00 100.00 K& * Ready -

\_/ @ \g ’.. t‘\:g Formulation Dutput g%: 3-4af 7 | Primary Farmula Form

To enable this feature, either move to the menu bar and select Tools, Manual or click
the Manual button on the toolbar.

¥

The background color of the Manual Add button turns from dark to light gray. In a
modify state, any changes to the grid are used to recalculate the formula. The
proportions of each ingredient will change, based on the input.

NOTE
The Modify option can only be enabled during an "output" mode.

Formulation Input

The Formulation Input job state allows users to input ingredients, ingredient subtotals,
total batch size, and set other requirements for the formula. Below is an example of
the grid during formulation input.
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& > st T
Add Ingredient - .

E Tatal Batch 100,00 Kz +~ Feady

@\E i Fomulation | mput gg T1-4afF

In this job state, you can input the following information into the grid:

e Select the formula mode and form.

e  Edit minimum/maximum concentrations for individual ingredients.
e Flag ingredients as "must use".

e Enter ingredient amounts for ingredients flagged as ‘must use.’

e Enter amounts for either ingredient subtotals, or a total batch size.

This information can be entered using the Select Ingredients button, or it can be input
manually into the formula grid. See also Select Ingredients.

When the input is completed, select a formulation tool (i.e., Auto Formulate, etc.).
The grid refreshes, a formula displays, and the job state changes from Formulation
Input to Formulation Output.
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Fla EGt Vew Go Instroment Toos Hep
= . o ; = B
BEHSCHE B - A B8 LY EO
Target: FimT picknazs:
-ﬁ Bl Panel #24 - ﬁ' 100 Miks
1‘, Tiiel ;}
Subshaba: -
A FLOWHITE FL = ﬁ‘
Fomuda -
L Frediclion2 -
2 Y it
B W i g @ gl W
2 FlxRed 519 519 KG - Flesty =
1 FlexGieen FE 2051 KG - Fleady =
5 FlexViolst 843 8.43 K& » Fleady -
7 FlesClea FRET 5887 K& = Feady -
= Talal Bach 100,00 120,00 K& - Fleady -
T O X @
el Ng | B [ FomusinDupe 85 3-ta7

TIP

During formulation input, the evaluation window displays color coordinates for the
target (if available). No color differences appear, and any plots identify the target in
red.

Formulation Output

The Formulation Output job state displays a formula, either calculated by the program
or selected from a folder. In an output step, the program can handle user input to the
formula grid in one of two ways:

e Rescale a predicted formula.

e Recalculate a formula, changing the proportion of ingredients used.

To handle these two possibilities, there are two conditions of an output state: display
and modify.

NOTE
These two words - display and modify - never appear in the output job state.
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Example of a Formulation Output/Display. Below is an example of Formulation
Output/Display Mode. We have changed the total batch size from 100 to 120 KG.
Amounts entered into the grid for any of the ingredients will be use to rescale the
current formula. The ingredient proportions will not be changed.

BlUoCE® b - & BES W W
rget + FilmThickness:

_E TE]ui:‘—‘aneliiZd - ﬁ' 1.00 il
Trial .

" -

Substrate .
A FLOWHITE FL S ﬁ'

Farmula: |
1B pcicion: -1E
29 |&7 ) % 5 =
W i @ e @i W
2 FlexRed 819 6.23 KG ~ Ready -
3 FlexGreen 2751 33.01 KG ~ Ready -
5 Flex Wiclet 242 10,12 KG - Ready -
7 Flex Clear 58.67 70.64 KG ~ Ready -
> Total Batch 100.00 120,00 KG ~ Ready -

) Ne @ ) romustonOupe 25 3307

The formula has been rescaled, but the ingredient proportions (%) have remained the
same.

i

TIP

The evaluation window can be configured to display color coordinates for the target
and trial, color differences between the target and trial, and the trial and predicted
formula. See also Formula Central View Menu, Evaluation Window.

Example of Formulation Output/Modify. In a modify condition, any changes to the
grid are used to recalculate the formula. The proportions of each ingredient will
change, based on the input.

To enable this feature when you are in an output state, either move to the menu bar
and select Tools, Manual, or click the Manual button on the toolbar.

2

The background color of the Manual Add icon turns from dark to light gray.
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When this option is selected, the grid refreshes, and the Optimize field displays in the
first column of the grid.

L > @ @ &l | W

@ 2 Flex Red 513 513 KG + Ready -
@I 3 Flex Green 2781 P75l KG + Feady -
@I 5 Flex Violet 243 243 KG + Feady -
@I 7 Flex Clear Baa7 5867 K& + Ready -
@ Tatal Batch 10000 10000 kG * Ready -

R @ \g !'. -@)’- Formulation Output gg; 1-4af 7

This indicates that you can enter amounts for any ingredient or ingredient subtotal in
grid. The program will use the input to recalculate the ingredient proportions.

NOTE
The information is entered into the Output Formula Amounts column.
=3
unilll
eg & > @ Qs &l S
@ 2 Flex Red - 513 T KG - Ready -
@ 3 Fler Green - 2781 2751 KG -~ Ready -
@ 5 Flex Violet - 843 8.43 KG - Ready -
@ 7 Flex Clear - h8.87 H8. 87 KG - Ready -
@ Add Ingredient - - -
@ Tatal Batch 10000 100,00 KG - Ready -

AT P @
N ® \g i @’) Formulation Cutput g:'% 3-40of 7 Click or tppe Alt+a t
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In the example above, the amount of Flex Red has changed from 5.19 to 7.0 KG. This
was done by entering "7" in the Output Formula Amount column for the Flex Red.
The formula was recalculated. Both the amount of Flex Red and % Flex Red has
changed, as well as the batch size:

of & i @ o &l W

@ 2  FlexRed - E.02 7.00 £G + Ready -
@ 3 Flex Green - 2702 2751 KiG + Ready |
@ 5 Flex Yidlet - aza 843 LG + Ready -
@ 7 Flex Clear - 57.82 58.87 + Ready -
@ Add Ingredient - - |
@ Total Batch 100.00 101.81 KG - Ready -

\/ @ \g i i“:g Formulation Output g% 3-40f7

The impact of this change on the color difference is displayed in the evaluation
window. See also Formula Central View Menu, Evaluation Window.

Correction Input

Once you enter a trial sample, the job state changes to Correction Input. If the Modify
tool was used in the previous step, the grid returns to display condition, and any input
to the grid is used to setup the correction.

File Edt WView Go Instrument Taols Help

Bl1s O < e - a s ey
FilmT hickness:
1.00 Mils

Target
i ferarasze -

Tyl n
¢ Blue Panel #24 13t Ghot - ﬁ'
Subsliate: . ,;,
=
3

X FLCWHITE FL =

Famula
.fr.‘, Formula For Blue Panel #24 15t Shot -

& [ oS0 @ 55 @5 AER Bl | W

FleeFied e 518 513 kG - Ready -
Flex Green - @ 2251 kG - Reaty -
Fleseiolt = 843 8.43 KG - Ready v
Fls Clear - e 58.67 K& - Ready -
Add Ingredire = . .

3 TowlBaich 100.00 100.00 kG - Reaty -
a
s @ N & | Consction Input fg 1-40i7
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e Changes to the ingredient amounts in the Trial Formula Amount column....

iad

....should reflect the formula actually used to make the trial sample. There may
be some discrepancies between the formula used to make the trial sample, and
the formula stored for the trial.

e Changes to total batch size, or ingredient subtotals in this column are used to
scale the current Trial Amount correction.

e Entries in the "output" column...

L

...are used as requirements for the upcoming formula. In the upcoming
correction, the ingredient is restricted to the amount entered.

e The evaluation window displays the color coordinates and color differences
between the target and the trial. In the example below, the amount of Flex Red
in the trial (from the formula displayed earlier) is changed from 5.19 to 4.5:

& iy o5 ofn M Bl W

Flex Aad 450 Roady
Flaw Gresn = 2rsy kG = Resdy
Flext Vicket . [Tk} ki = Ready
Flast Clowt - sSgar (47 - RH«\\:
Add Ingrecent . .

E  ToadBach 931 KG - Ready

o (D @D N | @ |corecion i 2 ocaar

You can enter information into other fields the grid. When you are satisfied with
the changes, you must select a correction tool (i.e., AutoCorrect).

In the example below, AutoCorrect is selected, and a "Reformulation” is
calculated:

B D [0 o e e Gl B e
] [k 4% 0.26KG - Resty - 108
3  FiexGeeen 2 ne
§ Pl Vel 543 am

763 012 KG = Ready - 03
216 027 @8 = Foady = 103

7 FlexCes 592 5817 Saa7 o 0.1 K6 = Ready = 100
z Total Baich 10000 10000 & Eak] 000 K5 = Ready -

A new batch formula totaling 99.31 is displayed. However, the ingredient
amounts have changed.
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Correction Output
When a correction is displayed, the grid state changes from correction input to

correction output, and defaults to "display” mode. The grid includes two different
formulas: one "before" correction and one "after" correction.

If you enter amounts in any of the ingredient columns when the job state is
"Correction Output" the formula will be rescaled but the ingredient proportions will not
be changed.

In this example, we have changed the batch size from 99.31 to 150.

£FH > | @ *f#“ (O

2 FlexRed ] 450 >9 2 EB
3 Flex Gresn 2770 27.82 273 41.73 14.22
5 Flex Viclel 849 822 8.43 1233 3.90
7 Flex Clear 5328 5917 5887 8375 EEE
= Tatal Batch 100,00 100,00 8931 150.00 50.69

The formula has been rescaled to 150 as shown in this column:

i

However, the ingredient proportions have remained the same for the rescaled formula
as shown in this column:

i K2

TIP
The evaluation window displays color coordinates of the target and trial, and color
differences between the target and the formula currently displayed.

Manual Add

If you want to change the proportion of the ingredients used in the correction, you
must activate the ‘modify’ mode of the grid. This is done by selecting the Manual
tool.

-4

You can now adjust the ingredient amounts manually by entering ingredient amounts
into "output" column. Enter amounts of individual ingredient(s) to be added to the
current trial.

86 ¢ Formula Central Datacolor MATCH"'SMENT



In the example below, the recommended add is half of the original batch total. The
amount of green added to the formula will be lowered manually to 7.00 KG:

& Formula Central - Job 19 fram K/ Transparent - Auto Reformulate ~io) x|

Fle Edt Wew Go Irstrument Took Heb

BLSCM <o - ;4" Be
6% 416 1577 24389 |

£

= Bhas Panel #124 - ﬁ‘
Tyiak ar . ;

‘J Bhse Pravyed 424 Tt Shit = jg

699 464 1623 2447 006
AT 149 1542 25597 013
047 950 552 W7

s »

005 048 046 (R[4 .82

Sy - 410 0% 002 043 085 043 DE3
B P WHITE FL v F11/10 206 Q70 133 40 07 tED
Tiial Comected
Formuda: Sl H DBS/10 1M 00 3x 080 41/ 1E @
& Conection For Blue Paned 24 721 Sholl = AHD T 029 266 03 47 3W
F11/10 485 45 451 184 4 4@ i
4 | L,J
sior= e @H% | e | diEe oy e
L1 lm® ﬁ% 3 ol {-u ol Sl ﬂ CE| W
(-] 2 FlxRed - 453 7] 450 EAE] 269 kG = Resdy = 108
e 3 Flex Gioen - Foii] 247 5 3451 7.00 KG = Ready - 03
& 5 FlexViokel . 849 a6 a43 123 390 K = Reay = 103
a 7 FlexClax - 5828 E216 5387 8875 29.88 kG = Ready =100
a Add Ingredeert - -
B Total Batch 100,00 10am :é{An 14278 4347 KG = Ready
C Q@ p|# P ormmoms B 1 J

The colorimetric data for the target, trial and correction prediction are displayed in the
evaluation window. The DE of the ‘corrected formula’ is 3.30 units, while the DE of
the trial sample, "As Is" from the Target is 0.48. This add made the color match
worse than the current trial.

Formula Grid Configuration

The job template you select provides the initial grid settings for Formula Grid. Any
changes you make at run time are permanent changes to the job, not the job
template. Two tools can be used to edit the grid settings:

e Job Preferences Settings (Tools Menu, Job Preferences, Appearance Tab).
This is the method recommended, because it provides more flexibility in
configuring the grid, and also because the changes are stored permanently.

When you edit the grid from the Job Preferences option, you are given the ability
to enable/disable grid choices for all four job states. For example, if you enable
the field Alternate Formula Amounts using this option, you can select the job
states when it will be displayed:
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Formula Gnd Settings:
Digplay Show 4 Hide
Order Match  Comrect

ind
| 1 \2_Jﬂll Alternate Formula Amaunts H = m m

You can enable/disable a particular field for any/all of the job states in which it
displays.

e Grid Designer (Tools Menu, Grid Tools). Changes made using this option are
only applied to the current job state. For example, when the job state is
Formulation Output and you use the Grid Designer to add the field Alternate
Output Amount to the grid display, the field will not appear when you move to
correction input. This is because the change is only applied to the Formulation
Output state.

In addition, this option only provides access to the configuration of the columns in
the grid. To add or edit subtotals of ingredient types, you must edit the job
preferences settings.

The grid designer is accessed from the Tools Menu (Tools Menu, Grid Designer).
It can also be accessed from the Formula Grid, by right-clicking anywhere in the
grid. A menu displays that contains the Grid Designer option.

e Saving Changes to the Grid. Changes made using either tool are applied only
to the active job, and are automatically saved with the job. However, when the
same job template is used for a new job, the original grid settings, stored with the
job template, will be restored. To make the changes permanent for use with
future jobs, select File (menu), Save Job As New Template to save the changes
to a job template. See also Jobs and Templates.

See also Formula Central Menus, Tools Menu, Job Preferences, Appearance
Tab for details on each row and column included in the Formula Grid.

NOTES & TIPS ABOUT FORMULA GRID CONFIGURATION

e The job template you are running sets up the initial configuration of the Formula
Grid. Any changes you make at run time, whether you resize the grid or change
its contents, are restricted to the particular job, and are saved with the job.

e Ifthe job is saved as a template (File, Save As, Job Template), the current grid
configuration will be stored with the job template, and will be available for use
with other jobs. You can specify batch size, or any ingredient type subtotals for
future use. To do this, input the required information into the grid before saving it
as a job template.

e The number in the ‘order’ field on the tabs determines the location of the column
field in the grid. Rows are numbered top-to-bottom, and columns are numbered
left to right.

e There is also limited access to the grid configuration directly from the grid itself.
Right-click anywhere in the grid to display the grid designer options.
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NOTES & TIPS ABOUT FORMULA GRID COLUMNS

e The width of any column can be changed directly in the grid. This is done by
positioning the cursor over either boundary and dragging the boundary to the left
or right.

e Each job (and job template) contains separate row and column settings for the
four possible job states Because of this, the columns may appear to you to
randomly ‘appear’ and ‘disappear’. See also Job States for a detailed discussion
of this feature.

NOTES & TIPS ABOUT FORMULA GRID ROWS

e The rows contain individual ingredients, and subtotals for various ingredient
types

e  The number of ingredients may vary, but there is a maximum of (7) seven rows
that contain subtotals. They correspond to the six ingredient types used by the
program, and one row for "Total Batch." These rows always appear below the
individual ingredients

e  You cannot hide individual ingredients

e You can hide or show individual sub-total rows, but you cannot change or add to
these seven rows.

e If you have enabled concentrate scaling, three (3) additional subtotal rows
displays: Carrier Resin, User Resin and Total Concentrate. This brings the total
to (10) ten.

Formula Storage/Retrieval

Whenever you enter Formula Central, a "job’ automatically opens. This job is an
ongoing electronic record of all of the activity that occurs for a particular color match
or correction, and all of the information is automatically stored in a permanent job
record. After the job is completed, you may need to reference the final formula for
use in a new color match. By recalling the job, you have access to the formula
information. Since the job record contains much more than the final formula, sorting
through it to find the final formula can become time-consuming.

To simplify this formula storage and retrieval task, Formula Central includes the
option to save and retrieve formulas as a separate formula record. Unlike a job
record that contains all of the activity for a job, a formula record narrows the
information to the following:

e asingle formula

e a measurement of a sample made from the formula

In Formula Central, formula records can later be retrieved manually by name. They
are also accessed by the Autoformulate, Search and Search & Correct options.
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Formula Storage/Search Options

If you plan to use the program options Search or Search & Correct, you must create
separate formula records. These program options retrieve stored formulas to be used
for new color matches. However, they do not search job records to retrieve formulas.
They only look at formula records.

See also Auto Formulate, Search and Search & Correct for information on Search
and Search & Correct features.

NOTES AND TIPS ABOUT FORMULA STORAGE

e Unlike job storage, formula storage is not an automatic function. You must select
the Save Formula icon to store a formula. See also Formula Storage Procedure
for step-by-step instructions.

e The formula to be stored must be displayed in Formula Central at the time you
select the Save Formula icon.

-
e To make the stored formula available for Search and Search & Correct, a sample
must be in the Trial field.

e You can store formula information at any point in the matching and correction
process.

e If the job state is Formulation Input (no trial entered) when you save the formula,
only the target and the formula are stored. No trial data is stored. This formula
can only be retrieved manually by name. It is not available to Search or Search
& Correct.

e If the job state is either Correction Input or Correction Output, the information
stored includes the formula and trial sample. This formula is available for Search
and Search & Correct, and can also be retrieved manually by name.

e If the formula used to make the physical sample is not identical to the displayed
formula, you should edit the displayed formula before you save it.

e If you have prepared the recommended correction and approved it visually, you
must also measure the approved sample as the trial sample, to include it in the
formula record.

Unlike job storage, formula storage is not an automatic function. You must select an
option to store a formula. The typical procedure for storing a formula is as follows:

1. Recall the job used to generate the original formula prediction.

2. Verify that the job state is Correction Input.
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3. Measure the actual sample made from the formula prediction as the Trial.
You must have a sample in the Trial field in order to later retrieve the formula
for Search or Search & Correct options.

4. Edit the formula in the formula grid to match the formula used in the physical

sample.

5. Click on the Save Formula icon on the Formula Central window. The
navigator window opens.

“ % Save As Dialog I =] ]
e B v S| Ta
Folder View I Mame | Type | Created by | Cr | I | hd oudif. |
:Eﬁ My Database m Colortools standards  Folder dei 0. doi 1042
E‘;Di Ingredient System m colortools standards Folder doi 0. dei 1043
Bﬁ m STD DEMOWHITE  Folder User 47 User 4411
m STD GOLD PL Folder User 44 User 4471,
m STD GREEN PL Folder User 44 User 4471,
m STD ORANGE PL Folder User 44 User 4471
m Translucent Data Folder dei M. doi 34300
m white batches Folder dei M. doi 11420
Mame:
IGIadiuIa Fomuld S

Save fiz Type:

IFormuIa

I

Cancel

6. Enter a name for the formula, and select a folder where the formula record
will be stored. When you have made this selection, the Save button will be

become active.
7. Click Save.

When you use this procedure, the following information is stored in the formula

record:

e Formula currently displayed in the formula grid.

e  Spectral data for the sample.

This information can be recalled by name for use in Formula Central at any time. It is
also available for the Search and Search & Correct options.
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Storing Formulas Manually

You may have the need store a formula that was not generated from Formula Central.
This can happen when someone matches a color visually, or if the formula came from
an outside source. The formula has been approved for use, and you would like to
make it available for use when running Search or Search & Correct.

1.
2.
3.

NOTES

Measure the sample made from the formula as the trial.
Select the ingredients contained in the sample.

Enter the ingredient amounts in the sample. Be sure to enter exact
amounts, including decimal amounts.

Click on the Save Formula icon in Formula Central. The navigator window
opens.

Select a folder to hold the formula record. When you have made this
selection, the Save button becomes active.

Assign a name to the formula record.
Click Save.

e To make this formula available for use in Formula Central, you must have a
physical sample to accompany the formula.

¢ You must measure the physical sample as a trial in order to make the formula
available to the Search and Search & Correct options.

Formula Retrieval

Stored formulas can be retrieved manually in Formula Central, based on the formula
name. Formulas are also retrieved by the Search and Search & Correct program
options, through the use of keywords that can include colorimetric properties such as
color difference, opacity, etc. and physical properties such as opacity.

The information contained in a formula record includes:

e List of ingredients and amounts

e Sample data for the sample associated with the formula
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Keywords and Formula Retrieval

Keywords are created and assigned to ingredients in Ingredient Maintenance. Once
keywords are created, you can create a keyword query in Formula Central. The
query is used to retrieve formulas from the database. When you create a keyword
query, you are asking the program to retrieve formulas containing ingredients that
have a specific keyword (for example "lead-free").

See also...

e Ingredient Maintenance, Keywords for information on creating and assigning
keywords to ingredients.

e Formula Central Menu, Tools Menu, Select Ingredients for instructions to
create a keyword query.

Formula Sample Handling Settings

When a formula is recalled through Search, the stored formula sample is displayed in
the trial field, and the stored formula is displayed in the formula grid.

If you are viewing multiple formulas using the Reports option, formulas retrieved
through the Search option are coded as "1" in the Formula Type field.

If you have Show Best Formula enabled in job preferences, and the Formula found
from Search does not satisfy the job tolerance, it is coded "4".

When the formula is retrieved manually by name, the program must know where to
put the sample data. This selection in made in the System Administration program
module. See also Applications Technology, Formula Storage and Retrieval, Formula
Sample Handling for a detailed discussion of the sample handling feature and
settings.
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NOTES
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Formula Central Menus

File Menu

The File Menu includes standard options for opening, closing, creating and editing
files, printing file contents and closing the program. It also includes options for
creating, saving and retrieving jobs and job templates used in Formula Central.

ﬁhj Mew ¢

= Cpen Chrl+0

H Save Chel+5
Save s, Chrl+a
Save As Recycle ¥

Save Current Templake (Crver-write)

2

& Save Job as a Mew Template

Expork Data
Prink Preview
& Print Chrl+P

Properties

Exit
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New

Provides options to create a new job, job page or job template:

i
ﬁ Mew Job Page

Mew Job Template

i 3ob o+

New Job
e To create a new job, click File Menu, New, Job. The Create New Job dialog box
displays.

Create New Job

Job Name
Jab 15
Cancel
Usze Thig Job Template
Transparent j Browse Help

The default name assigned to a job is a number. You can edit this name.

You must select a job template to be used for the job. The template provides default
information used by the program to calculate formulas. See also Program Features,
Jobs and Templates for an explanation of jobs and templates.

New Job Page

Starts a new job page using the current information. This moves Formula Central into
an Input state, and allows you to add/change the job information to be used for the
match/correction. If you are in a formulation state, you will start a new formulation
page. If you are in a correction state, you will start a new correction page. See also
Program Features, Jobs and Templates for an explanation of job pages.
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New Job Template

Stores the existing job information as a new job template. This includes all job
preferences selected, and default settings created/edited in the Admin program

module.

This operation can only be completed if you are in the job state Formulation Input.

Open

Opens a job previously stored. When selected the window below is displayed:

|Fﬂ|der\/lew

Iy Database
= ‘J:JE; Ingredient System
+ @“ Derma Folder

MName ‘ Type ‘ State | Created by ‘ C
[ 5TD DEMOWHITE Folder User 1
D STD GOLDPFL Folder Uszer 4
D STD GREEN PL Folder Uszer 4
D STD ORANGE PL Folder User 4
DTraﬂs\ucemData Folder dci 1
&hJob 12 Job Conection 0. User 3
& Job 14 Joh Match Output~ User 3
& Job 4 Job ConrectinIn.. User 3
& Job b Job Conection 0. User 3
& Job 7 Job Conection 0. User 3
&b Job s Job Queve Ready  User 3

e Click to select a record, and then click Open.

& Job 4
& Job B
Eh o 7
& oh &

<

Filter By |

— al

Joh
Joh
Joh
Jok
Joh
Joh

Correction Q... User 3
Match Output User 3
Correctionn...  User 3
Caorrection 0., User 3
Correction Q... User 3
Cueue Ready  User 3
>
11 Ohject(s)

Open

Cancel

The Formula Central screen refreshes and displays the information you have

selected.
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Save

Saves the job currently open. If you have disabled the Autostore Jobs option, you
must use this option to store the job data. See also Admin, All Users Tab for
information to enable/disable the Autostore option.

Save As

This option can be used to save the entire job, or specific data included in the job
such as the target, trial, substrate, or formula prediction. When the Save As option is
selected, the program default saves the job.

To save target, trial, substrate or formula data:

1. Click in the field to be saved. In the example below, the Target is selected:

2. Click File Menu/Save As. The Navigator window will open. The Save As

Type field at the bottom of the window displays the name and data type to
be saved:

MName
CDO07-1
Save ds Type

[5ample

3. Click on the Save button.
Save As Recycle

A recycle is a material that typically has been rejected as “off-color”, or is leftover from
a production run. This option enables you to recycle, or “work off” this excess
material into another production batch. See also Applications Technology, Recycles
for a complete discussion of the purpose and implementation of this option.

Save Current Template (Overwrite)

Saves the current job information under the existing job template name. This option
overwrites the information in the job template with the current selections.

This operation can only be completed if you are in the job state Formulation Input.

98 e Formula Central Menus Datacolor MATCH"'SMENT



Save Job as New Template

Saves the job data as a new template. This operation can only be completed if you
are starting a new job.

Export Data

This option is used to export a limited amount of formulation or correction information
to an ASCII file format, for use with third-party applications.

NOTE
The Export option can only be used in combination with Crystal Reports software.
Please contact your Applications Specialist for support to use this feature.

e Click on Export Data. The program will export data based on the current job
state in Formula Central.

Below is an example of the formulation data that can be exported:

Print Preview
The option displays the output that will be printed, when the Print option is selected.

Print

Prints the job data as a batch ticket. Select Print Preview to examine the printed
output the will be generated.
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Properties

Displays the job preferences selected for the current job. You can edit any of the
selections from this option.

)h FResults ‘ E Tolerances 3, Gearch 5 Appearance U:- Advanced
Mumber af Farmulas ta Shaow Pl Clstias
I_-’ [ Stop After 1g  Formula Found
< 5 Iv Profiing
[T Quick Match [altemame point matching)
Shaow Predictions in Spreadshest O AutoFormulate Method
O Alwaps f (& Optimum
= Mever " Multiple
" Auto [Multiples Only)
v Always Display Evaluation Giid on Output
II. O Sort Formulas By “Weights for Custom Sort
!
R None j : | None j 0 %%
None j None j 0 %
None j None j 0 2%
None j MNone j 0 2%
None j None j o 2
Job Template -
% Tranzparent j H ? Help x Cancel ‘ ' K

See also Formula Central Menus, Tools Menu, Job Preferences for explanation of all
of the job preference selections.

Log Off

Not currently enabled.
Exit

Closes Formula Central. The Data Navigator will remain open.
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View Menu

The View Menu includes options to configure the evaluation window display, and the
display of multiple formulas on a spreadsheet.

=R

,;t Evaluation Window (F4) r

1@ rulki-Formula Displaw Fiz
-

Refresh
alibrate Monitar
Maonitar Display Options

Wieww Multiple Batches on Coordinate Graphs

Evaluation Window Options

When the Evaluation Window (View Menu, Evaluation Window) or Evaluation
Window button (see below) is activated, spectral and colorimetric data for the target,
trial and predicted formula are displayed in the Formula Central window. When the
Evaluation Window is enabled, the display can include either a text or graphic

presentation of the colorimetric data.

A

CIELAR -

Target

Trial As ls

Trial Corrected
Substrate

Trial &z |z

DESA0

A0

F11A110

1]

DE*
—

0.78
0.98
0.93

L
-
74.59
74.80
74.85
94.90
DL*
-
0.21
0.3
014

-

b

L
3227 13580
3298 1367
3246 1342
-0.47 550
Da* Db~

|y
0.1 0a?
ez 070
0es  -0.23

o
34.98
3570
K1
h.52
oCx
0.7z
0.30
0.70

h CF_ -
L ma
22.71
2252 012
2246 012
94.87
DH* Ml
" —
-012 070
0.24

-0.58 -
| 3|
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The configuration of the evaluation window is accessed from View Menu, Evaluation
Options. It provides options to display data either in text or graphic format. For the
graphic options, it includes choices to graph either spectral or colorimetric data. When
View Menu, Evaluation Options is selected, the menu below displays:

DEIU;;I Text Evaluation Grid

[ l 20 Spectral Graph

.|
% Color Coordinate Graph

,_i Color Difference Graph

i Show [ Hide Evaluation Window  Fd

NOTES AND TIPS FOR THE EVALUATION WINDOW

e The text display includes data for a maximum of five (5) llluminant/Observer
conditions. The llluminant/Observer condition is displayed on the Formula
Central screen. You can change the Illluminant/Observer selections for the job
from Tools Menu, Job Preferences, Tolerances Tab, or selecting the Job
Preferences button on the toolbar.

e The selection of the color space displayed is controlled through Job Preferences.

e  When the Evaluation Window is disabled, match parameters and keywords are
displayed in the right half of the window.

¢ You can only display one evaluation tool at a time.

e Color space coordinates and color difference calculations are colorimetric
functions, and they are calculated for a specific llluminant/Observer combination.
Color differences between samples change when either the llluminant or the
Observer is changed.

e Regardless of the type of plot selected, the target plot is red, and the trial plot is
green.

e Strength, whiteness and yellowness indices, trend analysis, and other evaluation
tools not included in the evaluation window of Formula Central can be found in
the Color Tools (QC) program.

e Several of the options in this menu can be accessed from the toolbar at the
bottom or the evaluation window. The evaluation window can also be configured
using these buttons.
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Text Display

When the Text Evaluation Grid is selected, screen below displays:

ClELAB T -Lx L_bx Cx [ h L 1} IEE‘I -
Target 7607 001 000 001 000 6200
Farmula 7607 001 000 001 000 6200
Substrate B 405 058 273 287 10361
Formua | DE*, DU _Ds_ Dbt DG D, .COE
DEG/10 000 000 000 000 000 000 1505
A0 026 000 025 -0.09 026 000 1638
F11410 014  -003 009 -010 013 0.00 1578
w

< »

o . L)

i (W AoD

It includes colorimetric data for the target, trial and predicted formula.

The Evaluation Window includes options for graphically displaying either spectral data
or colorimetric data.

Spectral Graph

The 2D Spectral graph is a rectangular plot of the reflectance or transmittance values
vs. wavelength.

100
&0
G0

4014
1 A e

20 / T -

T T T T T T 1
330 400 430 300 a0 GO0 530 700

% Reflectance

nm
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Customizing the Spectral Plot

When you right-click in this plot the following menu displays:

Wiew 0 - 100

Wiew Min to Max

Zoom Region

Reset

Print

Show Data Points

Track Data

Dark. Background
v Display Spectrum

Display Grid

A check next to the scaling option indicates that it is enabled.
View 0 —100. The vertical (x-axis) axis is scaled to include values from 0 —100.

View Min to Max. The vertical (x-axis) is scaled to display 0 — max value. The max
value is determined based on the samples included.

Zoom Region. User can magnify or ‘zoom’ a particular area of the plot along the
vertical axis (x-axis). To magnify a particular region:

1. Select Zoom Region from the menu.

2. Using the mouse, place the cursor in the area to be zoomed.

3. Click the mouse key.

4. Move the mouse away from the insertion point. A rectangle is drawn around

the area to be magnified.

10+

T T
400 430 300
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5.  When the rectangle includes the entire area of interest, click the mouse key
again. The plot will immediately refresh, and the area identified will be
magnified.

o Reset Graphics. Rescales the plot scale to the default values. This is used to
reset the plot after the Zoom option is used.

e Print Graphics. Prints the plot. It uses the default Windows settings for the
printer.

¢ Show Data Points. The data points on all of the curves are displayed. When
this feature is disabled, only the data points on the active curve are displayed.
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Track Data. Activates the Data Tracker. When this function is enabled, a vertical
black line displays in the plot. The mouse controls the movement of this line along
the horizontal axis (y- axis).

A0 nm: 014

4.00-
3.50+
3.00+
250+
= 2,00+
1.50+
1.00+
0.50+
0.00

This tool is referred to as the "Data Tracker”. It is used to isolate behavior at a point of
particular interest along the y-axis of the plot. When the graph includes multiple
curves, the Data Tracker allows you to closely examine the behavior of every curve at
the same point.

The upper left corner of the plot identifies the x,y coordinates for the point highlighted
by the Data Tracker.

HM0nm: 014

The graph above plots the level data for a particular colorant. It is a plot of K vs.
wavelength. The point highlighted by the Data Tracker is 410nm (wavelength), and
the K value for the active curve at 410 is 0.14.

Depending on the type of plot selected, this plot may include wavelength data,
concentration data, spectral data or optical data.

NOTE

The curve for the lowest level in the record is always labeled as the standard. When
you highlight a different level in the plot, both a standard and batch values are
displayed. The standard remains the lowest level in the record, and the batch data
represents the data for the second curve that has been highlighted.
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Dark Background. The background color of the plot is changed from gray to black.

Display Spectrum. The visible spectrum is displayed under the horizontal axis (y-
axis).

Display Grid. When enabled, grid lines are added to the plot.
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Colorimetric Plots
Colorimetric plots include both color coordinate (absolute) and color difference plots.

Color Coordinate Plot

Color coordinates locate the samples in a color space model, based on the absolute
coordinate values of the samples.

LESS BLUE LIGHTER
+L*
ht i .
S S : a7
R | GRE
E . '
SR PR i 56—
R i .
E : : £l
o 551
I i |
: 1
0 0 =4
h* AL
MORE BILUE DARKER

Color Difference Plot

Color Difference plots show the position of the trial relative to the target.

LE=S BLUE LIGHTER
+DL*
M : : : L
o Lol . R Bl ps
R 0 0 0 =
E 0 0 0 b=
o Dat ! ! ! +Dat o 0043
R : : : R
E b b b E
SRR bbbk Ry Sk’ Sl R R e g
M 0 0 0 Il
: : : n
-Dh* -0OL*
MORE BLUE DARKER

The target is always located at the intersection of the a, b axis .
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NOTES AND TIPS FOR COLORIMETRIC PLOTS

e Color space coordinates and color differences are colorimetric functions. They
are calculated for a specific llluminant/Observer combination, and change when
either the Illluminant or the Observer is changed. The llluminant/Observer
selection is accessed through Tools Menu, Job Preferences, or by clicking the
Job Preferences icon on the toolbar.

LA

e Color Coordinate plots are absolute plots. The intersection of the x, y-axes is a
neutral color.

e Color Difference plots are relative plots. The intersection of the x, y-axes is the
target, and the trial sample(s) are plotted relative to the target.

e The axes on a both color coordinate and a color difference plot contain similar
legends (i.e., L*, a*, b*, etc.). When the letter “D”, is not included in the axis label
(i.e., Da*, Db*, DL*, etc.), absolute coordinates are displayed, not relative
differences.

o When the intersection of the axes falls in the center of the display, it is usually a
color difference plot. When the intersection of the axes is not centered in the
display, the plot is a coordinate plot.

e If the color space selected includes a hue axis, the “hue line” points to the origin.

e Each of the Lab color difference calculations offered (CIEL*a*b* and Hunter Lab)
displays Lab values for the same sample. When you are working with Lab
values it is very important that you define which Lab equation you are using.

e You can plot all of the trials included in the job, or you can limit the number of
trials included in the plot.

Customizing the Colorimetric Plots

The options for scaling a plot are accessed by placing the cursor anywhere on the
plot, and clicking the right mouse button. A menu containing scaling options relevant
to the plot currently displayed displays. A check next to the scaling option indicates
that it is enabled.

Zoorm In
oo 2k
Reset
Prink
v Show Hue Line
v Show Hue Descriptars
v Show Chroma Line
v Show Chroma Descripkors

Show Scroll Bars
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Zoom In. Magnifies the area selected. Each time you click on “Zoom In” the plot
refreshes and magnifies a smaller area. Click on “Reset” to return to the default

settings for the plot.
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Zoom In

Zoom Out. Creates a wider view of the plot. Each time you click on “Zoom Out” the
plot refreshes and includes a larger area. Click on “Reset” to return to the default

settings for the plot.
Reset. Rescales the plot using the default settings.

Print. Sends the plot to the printer.
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Show Hue Line. Includes the hue line on the plot. This is a line segment that
displays on the plot, and indicates the relationship between the target and trial along
the hue axis. All points included on the line segment itself have the same hue.

MORE wELLOW
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R : i : : : : i R
E . b b D D b ; E
E oo TRRREE oo boooee- bosooee ERO oo oo E
A N
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Hue Line
NOTE

You can enable the hue line, chroma line, hue descriptors and chroma descriptors on
a single plot.

Show Hue Descriptors. The plot will include the display of text descriptors that
interpret the differences between the target and trial along the hue axis. This text will
include comments such as “redder”, “greener”, “yellower”, “bluer”, etc.
You can enable the hue line, chroma line, hue descriptors and chroma descriptors on
a single plot.
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Show Chroma Line. Plot will include an arc that passes through the target. All
points on the arc represent samples having equal chroma.

MORE wELLOW
+b*
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R ; : : : : : ; c
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LESS YELLOW
No Chroma Line
MORE YELLOW

=

LESS YELLOW

Chroma Line

You can enable the hue line, chroma line, hue descriptors and chroma descriptors on
a single plot.

Show Chroma Descriptors. Plot includes the display of text descriptors that
interpret the differences between the target and trial along the chroma axis. This text

will include comments such as “weaker”, “stronger”, etc.

You can enable the hue line, chroma line, hue descriptors and chroma descriptors on
a single plot.

Show Scroll Bars. Displays scroll bars, providing a larger chunk of color space in
which the samples displayed are located.

112 e Formula Central Menus Datacolor MATCH"'SMENT



Evaluation Toolbar

When the cursor is positioned over the double line at the bottom of the evaluation
window, a toolbar displays.

Gl i@ ROL
oy B > (70

It contains icons that are shortcuts used to change the evaluation display types. In
several cases, these correspond to options included on the View Menu/Evaluation
Window.

Saks
DE
Displays Color Difference Text

! Displays 2D Spectral Graph
4

= Displays Color Coordinate Graph

!"k ‘ Displays Color Difference Graph

ROL/ROD. For some translucent applications, the sample data is based on two
measurements. When the application requires two measurements, you must indicate
which measurement data you want to display in the Evaluation Window:

¢ ROL. Displays the data from the measurement “over light” background. The
color difference displayed is based on the sample presented over the “light”
background.

¢ ROD. Displays the data from the measurement “over dark” background. The
color difference displayed is based on the sample presented over the “dark”
background.

Multi-Formula Display

When you run a match in Formula Central, the program routinely finds several
formulas that satisfy your requirements. When the calculation is completed a single
formula, determined to be the ‘best’ formula for the job, is displayed in the formula
grid. However, you have the option to view all of the candidate formulas on the same
screen. This is done selecting View Menu, Multi-Formula Display, or by clicking the
Spreadsheet Display button on the toolbar.
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Multi-Formula Spreadsheet

When this option is selected, the following window displays:

ﬁﬁ Target

Blue Pansl #24

Evaluation f Sort

2 Formula Type 3 3 ) 3 3

Goal Function M 0.80 081 1m 1.20 1.32

Flex Red 7246 51817
Flex Green 175543 275440 21.2182 2.0895

Flex Blue 9.0888 124114 133007
Flex Clear 65.8324 G886 B64Z4F  B12459 820038
Flex Violet 8.4382 3.9728

Flex Black 23843 42532 39674
Flex *rellow 0.7060

The formulas are sorted from best to worst, from left to right on the spreadsheet. The
display includes information about the source of the formula, the sort criteria used,
and the relative ranking of the formula within the current group selected.

e Evaluation/Sort. The top five rows provide information about the source of each
formula, and the criteria used to sort.

e Formula Type. Identifies the source of the formula (e.g., Search, Search &
Correct, Combinatorial) that generated the formula. See grid below for formula

type codes.
NOTE
Formula Type is displayed only when Autoformulate is the formulate option used.
1 Formula source is Search. Formula satisfies job tolerances.
2 Formula source is Search & Correct. Formula satisfies job
tolerances
3 Formula source is combinatorial match. Formula satisfies job
tolerances
4 Formula source is Search. Formula does_not satisfy job tolerances
(show best prediction enabled in job preferences).
5 Formula source is Search & Correct. Formula does not satisfy job
tolerances (show best prediction enabled in job preferences).
6 Formula source is combinatorial match. Formula does not satisfy

job tolerances (show best prediction enabled in job preferences).

e Sort Criteria. The four rows under Formula Type identify the sort criteria used to
rank the formulas. In this example, the optimizer goal function is the only sort
criterion used. The formulas displayed can be resorted by adding additional sort
criteria from this screen.
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Ingredients. The rows below the sort criteria contain the ingredients used in the
formulas. Click in the ingredient name field to move an individual ingredient to the
top of the ingredient list.

Formula Name

The formulas are numbered from best to worst, based on the sort. The default
formula name is “Prediction N” where “Prediction” is the default label assigned to the
formula, and “N” is the formula number. The numbers are used to order the formulas
from best to worst, with “1” indicating the best formula.

NOTES AND TIPS FOR MULTI-FORMULA DISPLAY

The formula number assigned is not based on any sort criteria that are selected.
The numbers are always based on how well the formula satisfies the optimizer
goal function defined for the job.

When no sort criteria are selected in job preferences, the default sort criterion
used is the goal function. In this situation, the formula numbers are displayed in
sequence from left to right across the spreadsheet.

If you have enabled “Always Show Best Prediction”, the results may include
formulas that do not satisfy the tolerances. This is based on the number of
formulas requested, and the job tolerances. See Tools Menu, Job Preferences,
Tolerances Tab to view the job tolerances and “show best” options currently
selected. See Tools Menu, Job Preferences, Results Tab to view/edit the
number of formulas requested.

If you have not enabled “Always Show Best Prediction”, you may not receive the
number of formulas you have requested. This is based on the number of
formulas requested, and the job tolerances. See Tools Menu, Job Preferences,
Results Tab to view the number of formulas requested.

You can select and edit the sort criteria in Job Preferences, or from this screen.
Any changes to the sort criteria made from this window are automatically
updated in the job preferences for the job.

Changes to the sort criteria are not permanently updated to the job template. To
make the changes permanent, the job template must be re-saved.

The formula number remains the same regardless of any resorting that is done.
This enables you to keep track of how the formula ranking changes based on the
sort criteria.

The default formula label can be changed. See System Administration, All
Systems, View Details, User Defined Labels for instructions to edit the formula
label.

Double-click in any formula column, to change the active formula in Formula
Central. The multi-formula spreadsheet closes and the selected formula is
displayed in the formula grid.

Datacolor MATCH"'CMENT Formula Central Menus ¢ 115



Editing Sort Criteria and Resorting Formulas

The formulas can be resorted based on various parameters.

g Target

Blue Panel #24

Ewvaluation { Sort

M Goal Function - 0.80
HNone T

HNone T

HNone T

HNone T

Flex Red

Flex Green 17.5543
Flex Blue 9.0888
Flex Clear 65.8324
FlexWiolet
Flex Black

Flex Yellow

51811
27.5440

bi.8366
8.4382

1.01

21.2182

BE.4246
9.9728
2.3843

2.0895
124114 133227
81.2459 G2.0038

42532 3.9674
0.7060

To view these parameters:

1. Click the down arrow that displays in the Evaluation/Sort field in rows 1-5.
The following menu displays:

» None

Mone

—Custom

DEL

DE2

—|DE2

DE4

CES

CIELAB L*
_|CIEL2R a*
CIELAR b*
CIELAR C*
CIELAR H*

Color Load
Curve Fit
Contrast Ratio
W - Root Mean Souare
M - DING172
Cost per Yolume
Cost per Weight
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2. Highlight a parameter to be used as a basis for resorting the formulas. The
window will refresh, and the formulas will be re-ordered.

g Target

Blue Panel #24

Ewaluation { Sort

Goal Function M 0.80 156 1.79 1.20
» CIELAB L -l oo0 0.00 0.00 0.00 0.00
Hone T
Hone T
HNone h
Flex Red 5811 | 75046 43771
Flex Green 275440 175543 204328 2.0895
Flex Violet 8.4382 13.0167
Flex Clear 58.8366 650324 6371280 753899 612459
Flex Blue 9.0880 16.0311 124114
Flexrellow 34275 42020
Flex Black 4 2R32

Refresh

Allows you to update or “refresh” the current display following any changes.
Calibrate Monitor

This option is used along with the Datacolor Spyder2 to adjust the color of the
monitor. After calibrating the monitor, all color patches displayed on the screen
should more closely approximate the color of the measured sample.

NOTES

e See also Datacolor Spyder2 User’s Guide to become familiar with the
components and operation of the device.

e You will not need to install any additional software the enable this option.

e  Connect the calibration device to the computer (either serial or USB port
depending on the device you are using).

e Monitor calibration does not work with a terminal server application

To start the procedure:
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1. Select View Menu, Calibrate Monitor. The window below displays:

e —————— =l c—— ]
CTTT | e | Tost Acatyeee
"

2. Verify that you have the correct device selected. Click on the down arrow to
view the choices, and highlight the calibration device.

Datacolor Spyder?

Datacolar USE CP-2000

Grasehy SLZ-9400

Minotta CA-100

hinofta CA-100Pus

hinaltta CC-1000

X-Rite DTPI2 &

Datacolar Spyder? hd

3. Verify that the correct monitor type is selected. Click on the down arrow to
view the choices, and highlight the monitor type you are calibrating.

cRT =)
CRT
4. Click on Calibrate. The program will prompt you through the calibration.

5.  When the calibration is completed, click Exit.

NOTE
For best results, perform the monitor calibration on a daily basis.

Test Analyzer. If you fail to communicate with the Spyder2, or the calibration is
unsuccessful, use this option to test the communication between the computer and
the calibration device.
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Monitor Display Options

Color Display Options. This group of options controls the display of sample colors
on the monitor. The selections also determine the method for finding the closest color
(RGB value), when the sample color falls outside the color gamut of the monitor.

Color Display Options

.
=4 Monitar Garnut Varies with umrinant

C‘; (ﬁ) Correct for Chromatic Adapation
A= )
e () Tristimulus Scaling

(o) Bradford

() Wonkries

e  Monitor Gamut Varies with llluminant. When you change the Evaluation
llluminant/Observer selection, the RGB values for samples are calculated using
the llluminant/Observer currently selected. When this is not enabled, the RGB
values for “out of gamut” colors are calculated using D65/10 llluminant/Observer
condition.

e Correct for Chromatic Adaptation. Enabling this option preserves the white
balance of the color displayed, regardless of the llluminant/Observer selected.
When the option is not enabled and the llluminant is changed from Il D65 to Il A,
white samples often appear orange on the monitor. The remaining selections in
this screen determine the factors used to balance the white point for the monitor.

—  Tristimulus Scaling. Uses the XYZ values of the sample to find the
closest RGB value.

— Bradford. Applies an additional factor to the transformation of the XYZ
values to RGB values. Uses a different factor from the Von Kries
equation.

— Von Kries. Applies an additional factor to the transformation of the XYZ
values to RGB values. Uses a different factor from the Bradford
equation.
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View Multiple Batches on Coordinate Graphs

A coordinate graph is a color coordinate plot. If the job you are running has required
multiple corrections, you may want to include each trial point on the graph, in order to
analyze the behavior of the corrections.

¢ Click on this option to enable it. A check is added to the menu.

e Click on the option again, to remove the check and disable the option.

When this option is disabled, the color coordinate plot will include only the target and
the current trial.

Instrument Menu

The Instrument Menu provides you access to instrument functions. These include
instrument calibration, sample measurement, and the ability to change settings
related to the instrument.

Instrurment  Tools  Help

® Calibrake Fz

ﬁ% Preferences

Data adjustment Opkions F

Measurement Defaulks

e Calibrate. This option opens the calibration procedure. You should calibrate the
instrument every eight (8) hours for each measurement condition you use. For
most instruments you will need the black trap and the white tile to complete this
procedure.

e Preferences. This option controls the operating conditions of the
spectrophotometer. Each instrument may have different features available. If an
option is not available, the text for the option will be grayed out.

¢ Data Adjustment Options. Not available for this version.

e Measurement Defaults. Measurement defaults are created and edited from the
Admin program module. This window provides access to defaults controlling the
measurement. See also Admin, All Users, View System Details, Measurements
for information on the fields on this window.
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Calibrate

The Calibrate tab is used to select or edit the instrument conditions used
measurement activities. It is also used to install the white tile calibration data used for
instrument calibration. In the Calibration conditions dialog box, make your
selections/entries according to the guidelines provided below.

NOTE
Depending on your instrument type, the features available on this screen may not be
enabled.
— Specular sfE00+ — L Filker
* Include 7l =100 % LY [Filker off] Calibrate
" Exclude ﬁi € 0% UV [Filter FL4D)
C. |
€ Gloss V812 | Fiter FL2 e
— &perture €~ Filter FL4E
UV DESAD [Ganz-Grieszer) I E2.0
{* Large )
£ Medium v DESA0(CIE Whiteness) I 521 .
 Small Abs white..
= Ultra Small :
£ UWE 150 Brightness I
" Extra Ultra Small [ § ] Glogs table...
™ Calibrator I 90.0
* remaining part of Uy
v Auto-Zoom [ Transmittance

Calibration time interval [hours] :

e

Calibration tirme:

Calibration condition:

e Specular Port Selection. This field determines the position of the specular port.
It is either closed --Specular Included (SCI), or open-- Specular Excluded (SCE).
This option is used to include or exclude the surface effects in the measurement.
Specular Included will include the influence of the surface on the reflectance
measurement, and Specular Excluded will exclude the surface effect from the
measurement. Gloss makes two measurements of the sample; one specular
included, and the other specular excluded.
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Aperture Selection. This refers to the aperture plate and lens position used.
Your sample must completely cover the port size you select. Some instruments
provide an automated lens selection. Some instruments offer only one aperture
size.

UV Filter Selection. This option identifies the UV filter position to be used for
UV calibration and measurements. This option is not available for all instruments.

100% UV. No UV radiation is excluded.

0% UV. Wavelengths below 400nm are excluded.
Filter 42. Wavelengths below 420nm are excluded.
Filter 46. Wavelengths below 460nm are excluded.
Calibrator. Used for CIE and Ganz-Griesser whiteness.
Auto-Zoom. Not applicable.

Transmission. Click on this check box to activate transmittance measurements.

NOTE
Some instruments are not designed to make transmittance measurements.

Abs. White. Click on this button to install white tile calibration values specific to
your instrument. This is typically done once, when the instrument is installed. If
you have replaced the white calibration tile, you must install the tile data for the
new tile. To install white tile data:

1. Click on the Abs. White button. The program will prompt you for the
calibration data.

Please insert a disk inko drive A:.

\.g

Cancel

2. Place the calibration disk in the appropriate drive (diskette or CD drive). The
program defaults to the diskette drive A. If it does not find this drive, it will
prompt you for the disk location:

HE)

~leme B

Loading the Absolute White Values:

Lookin: | 4 My Computer

3% Floppy (8:)
<ol Disk (1),
EZiraanTioes (o)

£ 5hared Documents
IC3)tester's Documents

IZ3) TThompsan's Documents

Fie name: |

Open
ﬂ Cancel

Files of type: [Abs. white Value Files (whites.dat]

I~ Open as read-only
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3. Browse to the correct drive, highlight it and click Open. Two files will be

displayed:

Look in | J3 3% Flopay () =] « @ cf -

Filename:  [*WHITESLDAT" "WHITESE.DAT"
Files of type: |Abs.white Walue Files (whites?. dat) j Cancel

[ Dpen as read-only

4. Select both files and click Open. The calibration data will be copied to the
system. When the data is copied, the window below will be displayed:

Measurement Main Window.

Specular SO0+ | UFier )
& Include g5 | & 100% LV (Fiker off)
£ Exclude ﬁ' £ 0% LV (Fiker FLAD)

Cancel
 Gloss Va2  Filer FL&2 Gl
Apetture " Fiter FL4E

UV DESAD (GanzGriesser) | 62,00
& Lags
€ Medim A l
. Abs hite..
£ Ulra Small :
Ly 0 Brightrizss]
* Extra Ulra Small Gloss table.
€ Calbrator

¥ Auto-Zoom

™ Trarsmittance

Callbralion time interval fhowrs) | &

Calibration condition;

Calibration time:

You can calibrate this instrument directly from this option, or you can
calibrate at a later time.

—  Click Calibrate to calibrate the instrument. You will need the black trap,
white tile and green tile from the instrument tile box to complete the
calibration. See also Instrument Calibration Tutorial for instructions to
complete the calibration.

—  Click Cancel to close this window.
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e Gloss Table. This option provides access to the values used to adjust
measurements for gloss values. Datacolor TOOLS offers a gloss compensation
feature. Enabling the gloss option requires that additional tables be added to the
system. This data is accessed from the calibration window (Instrument Menu,
Calibrate or the Calibrate button on the button bar). It is typically only installed
once.

1. Click on the Gloss Table button. The program will prompt you for a diskette
containing the gloss information. It is included on the calibration diskette
provided with the instrument. After the data is copied from the diskette, the
window below displays:

Edit the gloss value table K|
Gieometry
Smooth

Deltay GLOSS
1. Point I 0.440 I 10,100
2. Paint I 1.190 I 27.000
3. Point I 1.690 I 50300
4 Point I 2.890 I 74,600
8. Point I 3.290 I 79.500
. Point I 3540 I 36600
¥. Paint I 4710 I 91.300
2. Point | 4770 | 94,400

The Aperture and Geometry fields on this screen identify the conditions
associated with the data displayed on the screen. Each aperture/gloss
geometry combination uses a different set of factors to correct the
measurement for gloss differences.

— Aperture. This corresponds to the aperture associated with the gloss
data displayed.

— Gloss Geometry. This corresponds to the geometry associated with
the gloss data displayed.

Calibration Time Interval (Hours)

This determines the interval applied for instrument calibration.
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Preferences

The fields and tabs for this menu option control the operating conditions of the
spectrophotometer:

Specular: | INCL. Boco | Aperture: Ly oo | Flazhes: 2
4. | LIt 2 100.0 E. | Cut-off: NAOME

@ Single | B Muliple | B Uréi Tol | 8 Caibrat= ¢ Instruments Setup | 80 General Options | B L <[ »
i

|' Measurement conditions:

Each instrument may have different features available. To change any of the current
conditions, do the following:

1. Click in the numbered button (1, 2 or 3) for the measurement condition.

" Meazurement conditions:

Specular: | INCL. B | Aperture; LW 3. | Flashes 2 ‘

A dialog box similar to the one below displays:

Specular comp.

 Included
& Excluded
" Gloss

I Ok I Il:ancell

2. Make the required changes and click OK. The dialog box will close, and the
Measurement Main Window will be displayed.

3. On the Measurement Main window, click Save Setup to save the changes.
The new conditions will become the active conditions.

TIPS FOR CHANGING INSTRUMENT PREFERENCES

e When you make any changes to the instrument configuration, the changes may
sometimes need to be made to both the software options, and to instrument
switches. These situations may include:

— Changing the measurement type from reflectance to transmittance. You
must calibrate the instrument separately for each condition.

— Changing the plate or ‘mask’ over the opening. This is required when
you change the aperture size, and is done manually by replacing the
aperture plate. Depending on the instrument you are using, you may
have as many as 6 different viewing areas. Some instruments are
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equipped with sensors that detect a change in the aperture plate, and
communicate that information directly to the program. Others do not.
Once you have successfully calibrated each aperture size needed, you
can switch between the measurement types without recalibrating.

— Changing the lens used. If more than one viewing area is available, the
instrument is equipped with multiple lenses. In some instrument
models, the lens change is automated, and the change is
communicated to the program. For other instruments, you must
manually change the lens. Consult your instrument documentation to
determine whether the lens change is made automatically or manually.

e You must calibrate the instrument separately for each condition.

e Before beginning the calibration, you should confirm that the aperture selection in
Instrument Preferences matches the current aperture plate and lens
configuration of the instrument.

Single Tab

The Single tab allows you to make a single measurement. There is no capability to
enter a sample name, or store the data. It can be used to quickly check the
measurement of a sample, without leaving the Instrument menu.

To start the measurement process, do the following:

1. Click on the Single tab.

Al Single I B Multiple] B Until Tal. ] = Caliblate] ¥ Instruments Setup] @ General Dptions]

| Color R[%]

Coord.: | Cond.: |

‘ D Measure | ‘

2. Position the sample at the instrument port, and click Measure.
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3. Choose the type of data to be displayed (Color, R%, Coordinates, Condition)
by clicking the button.

B Singe | Multiple | B Unti Tol. | & Caliorate | % Instuments Setup | 49 General Options |

(e Rzl | Coord | Cond: |

[ |
Close

— Color. Displays a color patch and reflectance curve plot.

—  %R. Displays reflectance values and reflectance curve plot.
— Coord. Displays the measured color coordinates for the sample.

— Cond. Displays instrument conditions for the sample measurement.
Multiple Tab

The Multiple tab allows you to average a series of measurements for a single sample.
This measurement technique is commonly used to measure samples that do not have
a uniform surface, such as textiles, textured paint, etc.

To start the measurement process, do the following
1. Click the Multiple tab.

& Gingle B Muliple | B} UntiiTcl | 1B Calirate | % Instuments Setun | 8 General Options

« | » DEL | Refioch || Gl i e L C h

Brightniess L: Chromacity C: Hue b

Aversgs
Deviation

Total a Selected a

Dev.. [dE): e

e = |04
Cloze

Datacolor MATCH"'CMENT Formula Central Menus o 127



2. Position the sample at the port. You may want to track the orientation of the
sample by placing an arrow or some other marking on the back of the
sample.

Click the Measure button.

4. For the next measurement, reposition the sample at the port, and click the
Measure button again. After each measurement, the average of the scans
is calculated. The deviation between each individual scan is calculated,
based on L, C, h values, and is expressed as Delta E. There is also a
counter displaying how many measurements have been taken.

5. To exclude an invalid measurement, highlight the invalid measurement, and
click the DEL button.

6. To recalculate the average after a measurement is deleted, click the
Refresh button. The Average and Deviation information is recalculated.

7. When the specified number of measurements has been completed, the
Measure button will be labeled Accept. To accept and save the
measurements taken, click Accept. This measurement stored will be the
last calculated average.

TIP
The number of measurements to be averaged is defined in the General
Options tab, Multiple Measurement.

NOTES

e The measurements made in this option are not named.

e The measurements made in this option are not stored, and cannot be retrieved
for use at a later time.

e The measurements made in this option do not appear on the desktop.
Until Tolerance Tab

The Until Tol. Tab is used to determine the number of measurements required to
accurately describe the sample when multiple measurements need to be averaged for
a single sample. It can be used to establish a procedure for measuring samples that
do not have a uniform surface.
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n Measurement Main Window

Measurement conditions:

1. Specular  [INCL 3 A
4. U % 521

Options

2 Single Measurement

perture: SAY 3. Flashes: 2
G.. Cut-off: NONE

@ Single | B Muliple | B Unti Tol | B Calirate | ¢ Instruments Satup % General Options | Bl uy 4| »

Until Talerance:

ﬁ Multiple Measursment

R Ui
o

Instrument Calibration

Tolerance Factor 1

B, Conelation

B Green Tile Test

CielAB | DE*=1.00

CMC

Save s |

A color difference tolerance is used to specify the amount of deviation that an
individual measurement can introduce into the average measurement. When the
deviation is less than the specified tolerance, the averaged measurement is an
acceptable representation of the sample. The tolerances are defined by clicking the
General Options tab. See also General Options Tab.

To start the measurement process, do the following:

1. Click the Until Tol. tab.

<<| >>|

[ Single ] B Multiple B Until Tal |E' Calibrate] ¥ Instruments Setup] @ General Options

DEL. | Hefresh| Caolar Mr:

L: C: h:

Brightnesz L: Chromacity C: Hue  h:

Average : |

Dreviation; [

Total 1]

Selected :

Dev.. [dE]: |

[ o

0
OCE d
Measure | ‘

Close

2. Position the sample at the port.
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3. Click the Measure button. It may be necessary after each measurement to
reposition the sample. Repeat the sequence until the Measure button on the
right is labeled Accept. The number of readings require to reach the
tolerance is displayed on the lower right corner of the window.

[l Single ] B Multiple B Until Tol |E' Ealibrate] ¥ Instruments Setup] a GeneraIDptions]

« ||2— > | DEL. | Hefresh| Colr :© Nr: L C b

Brightness L: Chromacity C: Hue  h:

Average : | 95549 1.447 103212 |

Deviation: [ 0oz 0.001 0.225 |

450 500 550 GBOD BA0 700 Total 2 Selected :

2
Dev.. [dE]: ] ool
0.0043715¢ | faccerl | 0 2

Until Tolerance Window Buttons

e VCR Buttons. Allows you to browse through the scans made for the current
sample.

e DEL. Allows you to delete an individual scan from the measurement. When you
know that there is an error in an individual scan, you can delete it rather than
repeating the entire procedure.

¢ Refresh. Resets the display.

e Accept Now. This allows you to accept the composite measurement regardless
of whether the tolerance has been met.

e Measure/Accept. This button is used to start each individual scan. When the
tolerance has been satisfied, the button label changes to Accept. Click on
Accept to complete the procedure.

Calibrate Tab

See also Instrument Menu, Calibrate.
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Instrument Setup Tab

This option provides access to the instrument setup. When selected, the window
below displays:

Measurement conditions:

Specular. | INCL 2o Bperture: Sal e Flashes: 2

[ Single I M Multip\e} B Unt\ITUI.] £ Calibrate ¥ Instruments Setup ]ﬂ GanaraIDptionsl

| Instrument tpe |MEHCUF|Y. DCI Mercury ﬂ
DCrriver requested |Unispef32 dil
| Commurication parameters  [Com2:19200,M, 8,1
Communication port: Com2 -
Bits per Seconds 19200 Advanced...
Data bits: g
Parity bit: M
Stop bit: 1
Serial Number

Save Setup

Closz |

Current Measurement Conditions

e Specular. This option controls the position of the specular port. You can make
measurements either Specular Component Included (SCI) or Specular
Component Excluded (SCE). The selection depends on the particular
application, and the sample being measured.

e Aperture. |dentifies the aperture plate used for the measurement. For many
instrument models there are multiple apertures available, offering openings of
different sizes. This selection depends on the instrument used, and the size of
the sample.

e Flashes. Number of times the lamp flashes for each measurement. Using
multiple flashes enhances the illumination of the sample, and the number is
typically increased when measuring dark samples. The default setting is 2.
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To change any of the current conditions, do the following:

e  Click in the numbered button (1, 2 or 3) for the measurement condition.

Measurement conditions:

Specular: | INCL. B | Aperture: LW 3. | Flazhes: 2

A dialog box similar to the one below displays:

Specular comp.

" Included
¥ Eucluded
" Gloss

Ok I| Eancell

Other Instrument Settings
Instrument Type
Identifies the instrument you are using.

1. Click the drop-down list arrow to display the list of currently defined
instruments.

MB2020P: Macheth 2020+ -

il - L crofl:

MF45 D oflash 45

MFA5R: DCI Microflash 45 1R

MS2025 - Macbeth 2025

SF300 : DCI Spectraflagh 300
SF300LN: DCI Spectraflazh 3000y
SF450 : DCI Spectraflash 450
SF450-0: DCI Spectraflazkh 450 440
SFROD : Spectraflash 500

SFEO0 : DCI Spectraflash GO0

SFEO0 : DCI Spectraflash GO0+ =
SIM2000: DO Sirnulug 2000 ++ =

2. Move the scroll bar on the right up/down to view the complete list.

When the correct instrument is displayed, click to highlight it.
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Communications Settings

e Communication Port. Select communication port for the instrument. The
default is Com 1. The communication parameters should not be changed,
unless there is a problem with the instrument communicating with the software.
This can be done with the assistance of Datacolor personnel.

e Bits per Second. Select the correct baud rate for the instrument is displayed.
The Bits per Second field should not be changed unless there is a problem with
the instrument communicating with the software. This should be done with the

assistance of Datacolor personnel.

e Serial Number. Enter the serial number of the instrument. (For Datacolor
instruments, this is usually found on a label on the back of the unit.)

Completing the Edit

When you have made all of the necessary changes, click the Save Setup button to

make the changes permanent.

General Options Tab

The General Options tab defines the parameters used for single measurement,
multiple measurement, until tolerance, and instrument calibration.

r Measurement Main Window

4. | Uy %

Meazuremnent conditiors:

= | Specular | INCL. 2. | Aperture:

521

[ Single I E Multiplel B UntilToI.I = Ealibratel ¥ Inshuments Setup & General Options I Ly 4] *

S 3. | Flashes: 2

B... | Cut-off: NONE

— Optiohz

ﬁ Correlation

Instrument Correlation

. ! it
; “ ultiple b easurement
“ Until Tolerance

n Instrument Calibration

ﬁ Green Tile Test

t

Single Measurement:

This option enables the application of correlation factors to measurement data. This

is only valid for systems that include the Datacolor MAESTRO

PLUS correlation feature.
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Green Tile Test

A green diagnostic tile is included with most Datacolor instruments, and is used to
perform a routine check on the instrument during calibration. This screen sets up the
parameters for the diagnostic test.

[ Single ] H Mulliple] B UntilToI.] = Caliblate] ¢ Instruments Setup & General Options |
Options

P'L Single Measurement Green Tile Test

n Multiple Measurement

n Until Tolerance

(‘L Instrument Calibration Performs diagnostic tile test after

l"L Correlation instrument calibration

Ny, Green Tile Test

Limit for diagnostic tile test

Treat failed diagnostic tile test ke uncalibrated |
Reset Green Tile Data All Diagnostic Standards ‘
Diagnostic tile test: performs... ‘
Save options ‘ ‘

Performs diagnostic (green tile) test after instrument calibration. Options include the
following:

e Never. Following the normal calibration procedure, the program does not ask for
the measurement of the diagnostic tile.

e Always. Following the normal calibration procedure, the program requires a
measurement of a diagnostic tile.

e Optional. Following the normal calibration procedure, the user chooses whether
or not to measure the diagnostic tile.

Limit for diagnostic tile test. This defines the acceptable color difference between
the current measurement of the diagnostic tile and the stored measurement of the tile.
It is expressed in CIEL*a*b* values.

Treat failed diagnostic tile test like uncalibrated. When the instrument fails the
green tile diagnostic test, the condition of the instrument is set to uncalibrated, and
you cannot continue generating measurement data. You must correct the problem
causing the test failure. Place a check to enable, or remove check to disable.
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Reset Green Tile Data/All Diagnostic Standards. WARNING: When selected, this
option deletes the green tile measurement used for the green tile diagnostic test. No
confirmation message is displayed.

Diagnostic Tile Test/Performs. This option runs the green tile test manually.

Save options. Saves the changes to green tile test setup.

Tools Menu

These menu selections provide access to various matching and correction tools
available. These tools include:

e Defining the preferences for the job.
e Selecting ingredients for the job.
e Running a formulation or correction activity, including queue matching.

e  Configuring the formula grid.

Below is the Tools Menu:

E‘L Job Preferences F3

a
g% Select Ingredients FS

Match Queue

& Synthesize Current Formula
Grid Tools L4

Report
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Some of the options serve dual functions, and the function performed depends on the
current activity, and job state at the time the option is selected. For example, the
Manual tool can operate as either the "manual add" or "modify formula" tool.

Job Preferences

Some fields included on the Formula Central screen, such as Target name and Trial
name, are entered at run time, and are not normally preset. However, you can assign
pre-selected or ‘default’ values to the majority of the information required by Formula
Central to calculate formula predictions. Assigning default values in advance reduces
the amount of operator input required at run time, which will speed the matching and
correction processes, and limit input errors.

Job Preferences define the default information used by a job. This includes:

e Configuration of the display screen and printed output

e Selection of the color difference equation used for color evaluations and color
tolerancing

e  Selection of llluminant/Observer selections
e Specification of acceptability tolerances

e Instructions for sorting and displaying the formula results

Default job templates are provided with the software. The job templates contain
default job preferences that are applied to all jobs run using the template.

¢ Job Identification. Whenever the Job Preference window is open, a title bar
displays at the top of the page that identifies the job currently running.

&1 Formula Central - Job 1 from K/5 Transparent

In this example, the job, Job 1 from K/S Transparent is currently running.

¢ Job Template Identification. Whenever the Formula Central window is open, a
bar displays at the bottom of the page that identifies the job template originally
used to create the current job.

Job Template: o
k.45 Tranzparent - H

See also Program Features, Jobs and Templates.
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The Job Preferences are accessed from the Tools Menu (Tools Menu, Job
Preferences) or by clicking on the Job Preferences icon on the Formula Central
toolbar:

%

The dialog box is divided into five tabs:

e Results Tab

e Tolerances Tab
e Search Tab

e Appearance Tab

e Advanced Tab

WARNING!
Editing Advanced settings should only be done with the assistance of an Applications
Specialist.

Default job preferences are originally stored with a job template and applied to all jobs
run using the template. Any changes made to these fields are temporary, and are
only applied to the active job. You can either save the changes as the original job
template, or assign them to a new template name. You can create multiple job
templates and tailor the defaults to the needs of a customer, a product, an operator,
etc.

To make the changes to the job preferences permanent, you must go to File, Save
As Job Template.

Results Tab

The Results Tab controls the display and sorting of predicted formulas in Formula
Central. The selections made here control both screen displays and printed output,
and can be edited for a job in-process.
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Below is the Job Preferences, Results Tab window:

|

}_-’ Mumber of Farmulas ta Shaw

Matching Options

[ Stop After 10 Formula Found
i [v Profiling

[ Quick Match [alterame point matching)

Show Predictions in Spreadshest O AutaFormulate Method
% Always $ (« Optirmum
™ Mever " Multiple

" Auta [Multiples Only)

[ Alwaysz Display Evaluation Grid on Output

I-I?J Sort Formulas By % ‘wheights for Custom Sort

R Mone j :  MNone ﬂ 0 %
Mone j Hone j 0%
Mone j Mone j [
Mone j None j (L3
Norie =l None = 0 R

Number of Formulas to Show. When the program finds several formulas that
satisfy all of the job requirements, it needs to know how many you would like to be
displayed for examination.

The field will accept an entry between 1 and 250. However, the program will disregard
any number greater than 25.

TIPS

We suggest you start with some number from 5 — 25. You will find through
experience how many formulas you usually need to evaluate before making a
selection, and you can change this selection as necessary.

Show Predictions in Spreadsheet. This selects the method for displaying the
predicted formulas. You can either view them one-by-one, or you can scroll through a
series of formulas displayed in a spreadsheet layout.

e Always. The spreadsheet view is always automatically displayed, even when
only one formula is found.

e Never. The spreadsheet view is never automatically displayed. A detailed view
of the best formula found will be displayed in Formula Central, and you can scroll
through all of the formulas in the Formula field on the Formula Central screen
using the left/right arrow.

e Auto (if more than one). Automatically displays the spreadsheet view in
Formula Central when it finds more than one predicted formula that satisfies the
job requirements. When only one fo