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Closed-Loop Colour Control as a Tool 
for Optimizing Press Performance

• Why Closed-Loop Control?
• Printing as a Manufacturing Process
• Manual and Automatic Control of Colour
• 3-Colour Gray Balance Control
• Training and Diagnostics
• Data Reporting
• L*a*b* Measurements
• Press Maintenance
• Benefits of Closed-Loop Control



Why Closed-loop Colour Control?

• Optimize Press Performance
• Decrease Waste
• Improve Print Quality
• Reduce Staffing Levels
• Reduce Customer Complaints and Ad Rebates 
• Faster Colour OKs
• Publisher Requests – Print by Numbers
• Troubleshooting Aid
• Feedback to Press & Prepress



How Does the System Work?

•Measures solid ink density, gray balance, dot gain 
and L*a*b* values from colour bar or image on 
printed copy

•Compares measured values with appropriate 
reference standards

•Controls solid ink density or 3-colour gray balance 
automatically by adjusting ink keys or digital inking



System Measurement Performance

• Colorimetric 
– L*a*b* Measurement Accuracy: 

• 1.5 Delta E or better

• Densitometric
– Status T, Status E, and DIN (absolute and paper relative)
– Density Measurement Accuracy: 

• 0.030D up to 1.8 D*
• 0.015D up to 1.0 D*



Press Process

Typical Web Offset Press

Press Inputs =
paper, ink, plates, 
fountain solution, 
presetting ink keys,
etc.

Press outputs =
Printed, trimmed & 
folded signatures



Workflow Optimization

• Printing is a manufacturing process
• Measurement of the process
• Standardization of the process
• Implement standards
• Optimize consumables
• Control and refinement
• Automate – Ultimate Goal



Press and Process Considerations

• Press characteristics
— validate with press test at regular intervals
• Proper press maintenance
• Ambient temperature and humidity
• Proper Viewing conditions
• Output curves - CTP
• Workflow Feedback – Proofing, Plates, Press



Manual and Automatic Control of Colour

Manual

• Dependent on press operator’s
colour evaluation skills

• Measurements with handheld
instrument

• Operator analysis of print 
problems

Automatic

• Dot gain and colour balance 
maintained automatically

• Independent of press operator’s 
skills

• Identify material characteristics

• Detailed diagnostics assist in 
analyzing press problems



Manual and Automatic Control of Colour

Test Conditions: Double web press. One web manually controlled 
(red) and the other web with Colour Control System (green).
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Importance of Controlling Gray Balance

• Solid Densities (or L*a*b*) 
the same

• 4% difference in colour
balance



What’s Your Decision?

- M ?

+ C/Y ?

- Y ?

+ C/M ?

- C ? 

+ Y/M ?



Training and Support

•Thorough operator training is essential for maximizing 
the ROI of a closed-loop colour control system

•Operators need to understand what variables a 
closed-loop system can and cannot control automatically

•24/7 support from supplier is a key factor for success



Real Time Diagnostics

Press running well Press NOT running well

Ink Key Opening Trends



Real Time Diagnostics

Problem: Bad speed up compensation curve on press 
Solution: Increase make ready speed and optimize speed up compensation curve



Closed-loop Colour Data Reporting

• Statistical data reporting capability
• Feedback to press
• Feedback to imaging
• Feedback to customers

• Testing materials
• Blankets
• Plates
• Paper









Scanner Validation 
Pass

Camera Calibration 

• Calibration Report
– Factory calibration traceable to

via BCRA Tiles certified by NRC

Scanner Validation 
done at OCS 

Scanner Validation 
Pass 

Yes / No

No

Calibration 
Recommended 

Calibration Completed/  Yes

Calibration 
report 

generated 
with time 

stamp





L*a*b* Measurements
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(16 mm)
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Importance of L*a*b*

• Adoption of industry standards
– ISO 12647-2
– GRACoL 7 (based on ISO 12647-2)
– System Brunner GlobalStandards

• Colour Management 
– Consistent process equals predictable results

– Process control prerequisite for
• printing to the standard 
• effective color management

• Evaluating input materials (ink/paper) 



Industry Standards for L*a*b*

• Set of reference targets / tolerances for given printing 
conditions 

• Typically include 
– L*a*b* KCMY solids
– L*a*b* for 2 color trap (RGB)
– L*a*b* for 3 colour-overprint
– TVI/Dot Gain for KCMY mid-tone

• Just having a Colour Control System doesn't make printer 
ISO compliant 



Proper Press Maintenance

Closed Loop Colour Control is NOT a magic wand



Benefits of Closed-loop Colour Control

• Material and time-saving advantages 
• Waste savings on make-ready and during production
• Increased staffing flexibility
• Delivers better colour earlier in the press run
• Quicker colour approval
• Independent of pressman skills

• Improved consistency and quality
• During the press run
• Between colour operators
• Across press to press
• Cross alignments and duplicate images across sheets
• More consistent colour at speed changes



Benefits of Closed-Loop Colour Control

• Over the press run efficiencies
• Over inking prevented
• Reduced emulsification
• Cleaner running 
• Faster speed earlier 
• Higher net printing speed

• Target Specifications
• Target densities/gray balance achieved automatically
• Printing standards/Customer specifications

• Detailed diagnostics help determine press problems

• Reduction in Customer Complaints



Key Takeaways

•Printing is a manufacturing process that can 
be optimized by using a colour control system

•Colour control systems save waste, improve 
print quality and can reduce press crew size

•3-colour gray balance is the most advanced 
method of controlling colour



Key Takeaways

•Colour control job data and real-time diagnostics 
assist the printer in optimizing press performance

•Select an industry standard and use it

•Operator training is required for optimal 
performance

•Press maintenance cannot be ignored 




