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There are only a few topics that give 

raise to so much debate as the choice 

of the right illuminant. Contrary to 

the TV-, paper or textile industry, 

which are using D65 as the reference 

illuminant, the printing industry is 

seeming to go its own way. This arti-

cle explains the background for that 

decision and discusses the conse-

quence of a thinkable change toward 

D65.

Why the printing industry is not using D65?

The importance of the correct viewing 

conditions

The illumination plays a vital part 

when assessing colours between an 

original and a reproduction. Here both 

the spectral power distribution of the 

pertinent light source [over the visual 

wavelength ranging typically from 

380 nm to 730 nm] and the state of 

visual adaptation determine the result-

ing colour appearance. The latter is 

basically governed by the entire field of 

view and most strongly by the immedi-

ate surround extending the objects to 

be appraised. Based on the principle 

transmission or reflection properties of 

the samples to be evaluated there are 

basically two different types of viewing 

conditions: Viewing transmissive media 

and viewing reflective media.

Typical transmissive objects are pho-

tographic transparencies while colour 

reflection artwork as well as reproduc-

tions such as proofs or production prints 

[press sheets] are typical candidates for 

hardcopy material. In the light of inter-

nationally agreed upon [standardized] 

way of colour appraisal, e.g. for image 

and colour quality evaluation or critical 

comparison of prints and transparencies, 

a common set of defined viewing con-

dition parameters is strongly required. 

One of them is the reference spectral 

power distribution which plays also a 

vital part in other important processes 

such as data preparation [e. g. via ICC 

Colour Management] or colour meas-

urement.

Extra no. 18 Munich, May 2009 

Note: It should be noted that the current means of reproduction are metameric. That means 

they are restricted [adjusted] to achieve a visual match under one illuminant and one set of 

viewing conditions. Only modern multispectral methods and workflows aim for an illumi-

nant and observer independent reproduction [2]. With nowadays [metameric] workflows 

any departures from the stringent use of one illuminant might cause visual differences 

and therefore customer complains. A distinct example is given in Fig. 1.

Fig. 1: Identical hardcopy prints under three different light sources [left: office illumination – „ Cool white 

fluorescent“, middle: daylight simulator D50 according ISO 3664 [1], right: tungsten source].
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Viewing cabinet - “D50”

Viewing cabinet - “UV-Only”
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¬ With the revised 3664 (2009) we get more UV in the light from 
the standard light bulbs, but before that UV was poorly present

old  normlight from Just

old proof printing paper
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¬ With the revised 3664 (2009) we get more UV in the light 
from the standard light bulbs, but only paper with OBA react

new  normlight from Just

old proof printing paper
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¬ With the revised 3664 (2009) we get more UV in the light from the standard 
light bulbs, and if proof and production stock shares similar levels of OBA..

new  normlight from Just

new proof printing paper
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¬ With the revised 3664 (2009) we get more UV in the light from the 
standard light bulbs, and can see the problem in both ways …

old  normlight from Just

new proof printing paper
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Quelle: Payson, XRite
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The sun emits light with a temperature of almost 6000K
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¬ Practical measure: White degree, Difference of the CIEb*-Values when 

measuring with and without UV excitation (ISO 13655:2009 M1 and M2)

¬ „ΔB", meaning the difference between ISO Brightness (ISO 2470-2)  and 

ISO Brightness without UV excitation (UV-Cut at 410 nm)

∆B OBA 
amount

< 1 no OBA

<= 4 faint

<= 8 low

<= 14 moderat
e

> 14 high
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¬ Use ΔB (when device supports it) or two colour measurements

¬ Either: M1 and M2 (new devices) or M0 and M2 (legacy devices)
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¬ M1 based instrument required for colour protocol of dry sheet

¬ Established measurement devices perfectly suited to correlate “wet to dry”
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OBAfree proofing stock gamut 
OBArich proofing stock gamut

¬ OBArich papers exceed the gamut of OBAfree proofing paper
¬ Use the diagram to check out “proofability”
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¬ Gamut differences for proof matching
¬ Wire frame: OBArich coated stock
¬ Solid: OBA poor proofing stock (EPSON 9900)
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24h exposure (solids)

Selection of inkjet substrates sorted by ∆B (printed on EP4880)

¬ Inkjet prints with different OBA level  suntester

¬ There are light fast proofing papers with high OBA levels
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¬ Fogra checks proofing paper  
¬ white backer, OBA amount, gloss, gamut etc. 
¬ permanence as ISO 12647-7:2015+ 

∆B OBA 
amount

< 1 no OBA

<= 4 faint

<= 8 low

<= 14 moderate

> 14 high
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RGB

Reference 
printing condition

z. B.: ISOCoatedV2

Proof / 
Validation Print

data 
preparation

B : ISOCoatedV2e.g. ECIV2

1:1
PSO

PSD
colour server

PSD: ProcessStandard Digital
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¬

¬

Steffen Kujus, functional-area management 
print- & asset management of REWE Zentral 

AG speaks the first time about the 
requirements of REWE Group for its print 
suppliers. During his presentation, he will 

point out the demands and preconditions of 
quality-orientated clients to their print service 

providers.
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