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Presented by: David Hunter 



© Copyright 2024 ChromaChecker Corp

ChromaChecker Team here at the Event

2024 Team:
⬥ What is a Production Standard?
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Are No Problems:

Setting Expectations for Salability
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Without Standards, There Are No Problems

Agenda:
⬥ What is a Production Standard?
⬥ Process Control vs Color Conformance
⬥ Optional Metrics for a Production Standard
⬥ What Users are using as Production Standard
⬥ Apply Production Standard to Reference and other printers
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Define Production Standard

ChromaChecker 5 Step Color Conformance

Benchmark 
Printers

Adjust 
Printer

Track 
Printers

Integrate 
new Printers
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Rethink Print Quality!
1. What should be happening (in production)? Compared to standard
2. What is actual condition (right now in production)? Benchmark
3. Is there a gap (between current and standard)? Adjust
4. What is being done to close the gap? Track
5. Introducing new equipment to your shop… Ensure it matches

Do you have a shop standard? That is communicated to all operators, 
customer service, sales people, and customers? Does everyone obey?

ChromaChecker 5 Step Color Conformance
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Gaps affecting Color Quality

What is a Color Match? 
⬥ Same Operator: 5:00pm on Friday vs 9:00am on Tuesday?

GRACoL2013

Job 4 OK sheet

Job 5 OK sheet

Job 3 OK sheetShift 1 OK sheet

Shift 2 OK sheet
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Gaps affecting Color Quality

What is a Color Match? 
⬥ Same Operator: 5:00pm on Friday vs 9:00am on Tuesday?
⬥ First shift vs. third shift
⬥ Sales vs. Production
⬥ Digital vs. Offset Operator
⬥ Digital substrate vs. Large format substrate
⬥ Instrument on Digital Press vs Large Format
⬥ Lighting in Digital vs. Large Format
⬥ Brand color rendering as spot vs. digital simulation
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Gaps affecting Color Quality

What is a Color Match? 
⬥ Same Operator: 5:00pm on Friday vs 9:00am on Tuesday?
⬥ First shift vs. third shift
⬥ Sales vs. Production
⬥ Digital vs. Offset Operator
⬥ Digital substrate vs. Large format substrate
⬥ Instrument on Digital Press vs Large Format
⬥ Lighting in Digital vs. Large Format
⬥ Brand color rendering as spot vs. digital simulation
Subjective!!!

Not Consistent, 

Not Manufacturing
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Gaps affecting Color Quality

What is a Color Match? 
⬥ Same Operator: 5:00pm on Friday vs 9:00am on Tuesday?

GRACoL2013

Job 4 OK sheet

Job 5 OK sheet

Job 3 OK sheetJob 1 OK sheet

Job 2 OK sheet

Digital Operator Job 1

Digital Operator Job 7

Digital Operator Job 3

Offset Operator 2 Job 1

Offset Operator 2 Job 2

Offset Operator 2 Job 3

Digital Operator Job 1

Digital Operator Job 2

Digital Operator Job 4

Digital Operator Job 2

Digital Operator Job 4
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Gaps affecting Color Quality

What is a Color Match? 
⬥ Same Operator: 5:00pm on Friday vs 9:00am on Tuesday?

GRACoL2013

Job 4 OK sheet

Job 5 OK sheet

Job 3 OK sheetJob 1 OK sheet

Job 2 OK sheet

Digital Operator Job 1

Digital Operator Job 7

Digital Operator Job 3

Offset Operator 2 Job 1

Offset Operator 2 Job 2

Offset Operator 2 Job 3

Digital Operator Job 1

Digital Operator Job 2

Digital Operator Job 4

Digital Operator Job 2

Digital Operator Job 4

Subjective!!!

Not Consistent, 

Not Manufacturing
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Production Standards

Digital Work
⬥ Three Types of Work:

1. High Quality Marketing: 

2. Lower Quality 

3. Transactional (lowest end)

< 4.5GRACoL2013

< 6GRACoL2013_UNC

< 7Custom CRPC 2.5

Reference Production
Standard
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What is Color Conformance? Standards…

Manufacturing- “Taking Raw Materials & Creating Products that 
Consistently and Repeatedly Meet Customer Expectations”

      
A) G7 Process Control- Ensuring a process is predictable, stable, 
and provides shared visual appearance

B) Color Conformance- Manufacturing a color match which 
meets a customer’s color expectations, producing salable goods 
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What is Color Conformance? Standards…

Manufacturing- “Taking Raw Materials & Creating Products that 
Consistently and Repeatedly Meet Customer Expectations”

      
A) G7 Process Control- Ensuring a process is predictable, stable, 
and provides shared visual appearance

B) Color Conformance- Manufacturing a color match which 
meets a customer’s color expectations, producing salable goods 

Process color
∆E (00)

Brand color
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Ever Pass G7 But Color Not Salable?

G7 Process Control is NOT Color Conformance
⬥ PC is Operational- keep device operating within accepted variation
⬥ Color Conformance- Is it Salable? E-Factor Exercise Online or Print

Both Prints Pass G7
Not Acceptable Match

= 6.6
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Implement Daily/Job Production Standard?

Requires Assessment to Determine Pass    or Fail
⬥ Defines what is Waste vs Salable print
⬥ Negotiate based on informed decisions versus assumptions
⬥ Avoids unrealistic expectations (which causes printer $$$)
⬥ Great KPI to differentiate equipment performance



© Copyright 2024 ChromaChecker Corp

Applying Production Standard 

Eliminate Subjectivity
⬥ Minimum quality requirement for salable print

GRACoL2013

Job 4 OK sheet

Job 5 OK sheet

Job 3 OK sheetJob 1 OK sheet

Job 2 OK sheet

Digital Operator Job 1

Digital Operator Job 7

Digital Operator Job 3

Offset Operator 2 Job 1

Offset Operator 2 Job 2

Offset Operator 2 Job 3

Digital Operator Job 1

Digital Operator Job 2

Digital Operator Job 4

Digital Operator Job 2

Digital Operator Job 4
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Precision versus Accuracy- Both Critical

Precision required before Accuracy
⬥ Consistency within Page, Between Page, Between Jobs

= Imprecision

= Precision
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Accuracy to Reference Condition

Bullseye- Industry Reference Condition (GRACoL)
⬥ How Close is Close Enough: Salable vs Waste

GRACoL2013
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Accuracy to Reference Condition

Bullseye- Industry Reference Condition (GRACoL)
⬥ How Close is Close Enough: Salable vs Waste

Digital Press

Offset Press

Large Format

Proofer

GRACoL2013
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Device Precision and Accuracy

Bullseye- Industry Reference Condition (GRACoL)
⬥ How Precise and Accurate to Reference

Digital Press

Offset Press

Large Format

Proofer

GRACoL2013
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Apply Production Standard- Every Job/Day

Bullseye- Industry Reference Condition (GRACoL)
⬥ How Close is Close Enough: Salable vs Waste

Digital Press

Offset Press

Large Format

Proofer

GRACoL2013
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Apply Production Standard- Every Job/Day

Pass/Fail Criteria based on Salable/Acceptable Result

Digital Press

Offset Press

Large Format

Proofer

GRACoL2013
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Determine Production Standard Metric…

Requires Assessment to Determine Pass    or Fail
⬥ Work for any Printing Process
⬥ Co-relate to Human Expectations (Definition Quality)
⬥ Easy to understand and apply
⬥ Assess both Precision and Accuracy
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How Are Production Standards Applied Today

98% Printers don’t use Print Quality System- every…
⬥ Visual Match between press and proof= Subjective
⬥ Density is not color metric- doesn’t guarantee color match

Two Presses- Same Density and TVI… very different color



© Copyright 2024 ChromaChecker Corp

How Are Production Standards Applied Today

98% Printers don’t use Print Quality System- every…
⬥ Visual Match between press and proof= Subjective
⬥ Density is not color metric- doesn’t guarantee color match
⬥ Meeting ISO Standards (ie 12647-2)
⬥ Meeting a minimum score (ie 85% from Score card system)
⬥ G7 Specifications- Gray, Targeted, Color Space
⬥ Fogra PSD Level A, B or C quality level

⬥ ISO, G7, Fogra PSD- prove once a year… NOT every day, every job



© Copyright 2024 ChromaChecker Corp

How Are Production Standards Applied Today

98% Printers don’t use Print Quality System- every…
⬥ Visual Match between press and proof= Subjective
⬥ Meeting ISO Standards (ie 12647-2)
⬥ Meeting a minimum score (ie 85% from Score card system)
⬥ G7 Specifications- Gray, Targeted, Color Space
⬥ Fogra PSD Level A, B or C quality level
But:
⬥ Only PSD co-relates human expectations, assess precision/accuracy

⬥ But only recommended for digital print
⬥ None easy to understand and apply
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What if…

Could use One Number to Assess Salability/Waste
⬥ Assess customer’s expectations (E-Factor      ) with a number

⬥ If production is inside tolerance= Salable, outside= Waste
⬥ Assess Accuracy and Precision (Consistency)

Reference

Tolerance Allowed
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What if… Real Production Standard

Could use One Number to Assess Salability/Waste
⬥ Assess customer’s expectations (E-Factor      ) with a number
⬥ Compare difference between print and reference aim
⬥ Compare within and between page differences
⬥ Compare any two printing devices to one another
⬥ Communicate to entire organization, sales, managers operators
⬥ Allow for different tolerances for different levels of print processes
⬥ Understand Noticeable Difference vs Acceptable Difference
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Quantifying Color Differences: Numerically

What type of Color Match
⬥ Match specific brand colors: Spot colors

⬥ Match between pages or presses : Process colors
Digital	(uncalibrated)	 Ink	Jet	(uncalibrated)	 Offset	(uncalibrated)	

Digital	(G7)	 Ink	Jet	(G7)	 Offset	(G7)	
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Quantifying Color Differences: Numerically

What type of Color Match
⬥ Match specific brand colors: Spot colors

⬥ ∆E (delta E) quantifies spot differences: two colors to one another
⬥ Bigger the number, bigger the difference, 1 is unrealistic

⬥ Match between pages or presses : Process colors
⬥ E-Factor      Quantifies process color differences
⬥ Bigger the number, bigger the difference, 1 is unrealistic
⬥ Think ∆E for process colors- same relative differences
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Quantifying Color Differences: Numerically

What type of Color Match
⬥ Match specific brand colors: Spot colors

⬥ Match between pages or presses : Process colors
Digital	(uncalibrated)	 Ink	Jet	(uncalibrated)	 Offset	(uncalibrated)	

Digital	(G7)	 Ink	Jet	(G7)	 Offset	(G7)	

∆E=   4   2    2   3    7   4   5

= 3 = 6
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Technical Definition:      =95th Percentile ∆E

95% of colors are within that ∆E, 5% are more
⬥ Used to quantify all colors on page, and images
⬥ First defines in TAGA Paper 2001: author: Robert Chung et al
⬥ Compares patch differences and sorts highest ∆E to lowest

⬥ CRF at 95th percentile ∆E (00)
⬥ Key metric in G7 Color Space, Fogra PSD (human expectations)

⬥ Requires at least 60 different patch values

GRACoL2013 vs “Large Format”
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But what are Customer Expectations?

Industry Survey (TAGA 2017 Research Results)
⬥ 200+ Industry personnel surveyed their expectations
⬥ 80 random paired comparisons with different E-Factors, D50 light
⬥ Grade the matches: Excellent, Good, Fair, Poor, Unacceptable
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But what are Customer Expectations?

Industry Survey (TAGA 2017 Research Results)
⬥ Defined Expectations of Industry:

▪ E-Factor: 1-3 = Good or Excellent Match by vast majority
▪ E-Factor: 3-8 = Disagreement on Acceptability
▪ E-Factor: 8+  = Unacceptable by vast majority

Published TAGA 2017, Chung, Federovski, Urbain, Hunter

Elena Federovski after tabulating ANOVA Statistics: “In my 30 years researching 
color, I have never seen a metric so closely co-relate human color expectations!”
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Range of Acceptability

Industry Survey (TAGA 2017 Research Results)
⬥ Defined Expectations of Industry:

▪ 85%+ Print Buyers accept <3 
▪ 95%+ Print Buyers will not accept >8 

<3Reference

>8



© Copyright 2024 ChromaChecker Corp

Interpretation

First time can use one number to determine Waste
⬥ If       >8 = Waste
⬥ Danger Zone- Between 3 and 8 
⬥ Most Printers today manufacture between 3 and 8
⬥ Any print could be rejected 

<3Reference

>8



© Copyright 2024 ChromaChecker Corp

How Close are Printers Matching GRACoL?

Just because they are G7, doesn’t tell us how close
⬥ Doesn’t even tell us which one is better (closer)…

GRACoL2013
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How Close are Printers Matching GRACoL?

E-Factor Defines how close each are to GRACoL
⬥ G7 compliance is not a reasonable production standard

= 4.6

GRACoL2013

Printer1

Printer2
= 2.3
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How Close are Printers Matching GRACoL?

E-Factor Allows For Production Standard
⬥ Determine which printers are manufacturing salable goods vs waste

= 4.6

GRACoL2013

Printer1

Printer2
= 2.3
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How Close Printers Matching Each Other?

E-Factor Allows For Production Standard
⬥ Determine which printers are manufacturing salable goods vs waste

= 4.6

GRACoL2013

Printer1

Printer2
= 2.3

= 6.6
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Rethink Approach to Print Production
Road Map to Analytics Based Print Manufacturing
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Rethink Approach to Print Production
Road Map to Analytics Based Print Manufacturing

= 8+ = 6-8 = 4-5 = 3-4
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Color Conformance Platform

Defines type, level, routine for process control
⬥ g

FINAL
PRODUCT

DIGITAL 
INPUT

PRINT
REFERENCE  

AIMS
Spot, Process

ECG

Print Buyer • Brand Management • Designer

CUSTOMER GRACoL, SWOP, Fogra

Curve 
Management 

Color  
Management 

Proof

Press

EXPECTATION FACTOR – SET EXPECTATION FACTOR – MET

PROCESS CONTROL

PROCESS CONTROL

COLOR CONFORMANCE PLATFORM

PRODUCTION
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Link Color Expectations to Print Capabilities

E-Factor defines if Printer can deliver salable color
⬥ Production Standard for Operator, Managers, Customers

=
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Customize Production Standards

Conventional Press Production Standard:
⬥ Multiple Tiers - Lead Operator to desired Results
1. Pass if color is precise on sheet (balanced)
2. Pass if balance and solids are right color
3. Run number of jobs to collect data for G7 Curve
4. Pass if balance, solids and TVI at 50% is correct (for G7 Gray)
5. Pass if balance, solids, TVI at 50% and E-Factor is correct
Digital Press Production Standard:

⬥ E-Factor is correct: Pass
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Spot Color Production Tolerances

Spot Color Exercise and Spot Variator Tool
⬥ Simulate what different ∆E Formulas and Levels looks like

Snowflake (NEW)
⬥ Ability to print accurate color and visually set ∆L, ∆a, ∆b values
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Operator Friendly- Production Standard

ChromaChecker Capture, print target, measure:
⬥ Green is salable, Red is not
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Continuous Improvement Weekly Reports

Reporting Salability- Key Performance Indicator 
⬥ Production Standard for Printers, Managers, Customer Reports

⬥ KPI per press
⬥ Dotted line= Average
⬥ Below line or Above?
⬥ 8 week trend line
⬥ Only see printers that 

you are responsible 
⬥ Company wide initiative
⬥ Report emailed weekly
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How to Define Production Standard

▪What is your E-Factor (web or hard copy)
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Summary: Without Standards- No Problems

ChromaChecker Supports Any Standard
⬥ Apply Production Standard for Printers, Managers, Customers
⬥ Eliminate Waste, Increase Precision and Accuracy
⬥ Eliminate conflicts between sales/customers and print room
⬥ ChromaChecker can use any metric(s) for Production Standards
⬥ E-Factor- 95th Percentile ∆E (00) Co-relates expectations to print
⬥ Weekly Company Reports based on eliminating waste- Profitability



© Copyright 2018 ChromaChecker Corp

How Close is Close Enough- Web version

▪What is your E-Factor (Expectations)
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How Close is Close Enough

▪What is your E-Factor (Expectations)

▪Scales from 1-9 E-Factor
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Our Customers Are Our Best Advertising

Real Customer Quotes
⬥ “ChromaChecker’s E-Factor allows us to know which printers can 

meet our customers expectations” (Print Broker with 50+ printers)

⬥ “ChromaChecker’s E-Factor has eliminated waste from our 
production floor, I don’t know how we survived without it”

⬥ “ChromaChecker’s E-Factor allows everyone to communicate color 
issues quickly with no guessing what the other person is sharing”

⬥ “ChromaChecker’s E-Factor allows management to know how all 
print manufacturing is performing at all times- invaluable”
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Characterized Reference Printing Conditions

7 Reference Conditions (Substrates)
▪ 4 Coated stocks, 3 Uncoated stocks


