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[ Chromatic adaptation influencers
[ Transmissive light and ambient light SPD’s
[ Different substrate properties (colour, fluorescence, gloss, 

light scattering and absorption of the combined reflection 
and transmission response)

[ Differences from typical reflective print applications
[ Higher perceived dynamic range (contrast)
[ Bigger colour gamut with strong chromatic colours

3

Source: Thomas Liesner - Vignold

CONSIDERATIONS ABOUT BACKLIT PRINT APPLICATIONS

ISO_coated_V2 (FOGRA39) vs. 
Backlit Film printing condition
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[ Thin flexible or rigid up to 1 mm
[ Thick 1 – 3 mm, 3 – 5 mm increased measurement 

uncertainty due to:
[ Stray light coming from outside
[ Substrate internal reflection

[ Depending on the substrate opacity, recommended 
thickness is less then 3 mm and is preferably less then 
1 mm

[ Translucent or transparent Self-adhesive substrates 
(e.g. SAV - Self-adhesive Vinyl) meant for transmissive 
application need to be removed from the liner and 
transferred to a thin transparent clear foil (100 μm – 
500 μm)

CONSIDERATIONS ABOUT SUBSTRATES

5

Transmission Sample Holder Frame Transmission Sample Holder



[ Different types and with different SPD provide the backlight using various lighting technologies
[ Fluorescent tubes (LK1 and LK5)
[ Edge lit (side) LED (LK3, LK7 w/ diffuser, LK8 w/ diffuser and LK9)
[ Backlit LED (LK2, LK4 and LK6)

LIGHT SPD FOR VARIOUS LIGHTBOXES
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[ Relative substrate measurement count toward “Measure as we see”
[ Light in the box count toward what we see

CHROMATIC ADAPTATION TO THE LIGHT BOX
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Lightbox without
Substrate

Lightbox with
Substrate

Light source Substrate acting 
as a diffuser

LK1..LK9 luminance variation relative to 
each lightbox min and max lux 

determination



[ The combination of CMYK driving values with the spectral stimuli hitting the human eye is based on the additive model with 
the two sets being multiplied together wavelength by wavelength resulting the combined colour spectrum of the 
characterization data set

COLOUR MANAGEMENT METHOD
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VISUAL: BACKLIGHT OFF/LIGHT ON VS. BACKLIGHT ON/LIGHT OFF
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B – Backlit mode Frontside as 
transmissive setup
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A – Reflective mode Frontside 
as reflective setup

C – Dual sided Frontside/Backside or 3-Layer 
sandwich as reflective setup, identical Front & 

Back (A)
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[ Calculate the Backside to add to Frontside (A) to match Backlit (B) mode for Dual side setup:

[ Comparison of media-relative transmittance characterization data sets between single side Backlit with Dual Side/Sandwich 
– Avg. 1,5 ΔE*

00 /95% 2,4 ΔE*
00 /Max. 5,4 ΔE*

00

COLOUR MANAGEMENT METHOD
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/ =
Case B (Frontside Backlit mode) 

transmittance aim
Case A (Frontside) used for reflectance, but also 

contribute towards transmittance
Needed (Backside) in 

transmittance



[ HDR is …
[ … all about contrast,
[ … requires specific capable hardware for input 

(camera) and display (monitor)
[ … additional software features are necessary to 

handle the HDR content,
[ … it is possible to replicate the effect for backlit 

printing applications?
[ Some background

[ Discussions inside DPWG
[ A bit of research together with Prof. Florian Süßl 

from Berliner Hochschule für Technik (BHT)
[ 3 days on-site at Van Straaten in The 

Netherlands
[ 2 backlit printing combination and 2 light boxes

IS BACKLIT PRINTING A POTENTIAL HDR APPLICATION?
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SDR HDR



BACKLIT PRINTING: PROCESS AND EVALUATION
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LUMINANCE AND ILLUMINANCE – HDR-DISPLAY (REFERENCE) VS. BACKLIT PRINT (SAMPLE)
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impact of room light: 
Illuminance
measurement

Reference:
luminance of the grey
patches on the HDR display

Sample:
luminance of the grey
patches on the backlit print



0!5)"(".$+34+-(./0)'+2%)"'+@&S+?#%+#)&20(Y+Z%$4S[
.7/')#)!&+48+,#!-.'%+3$')%+9:;+"0$+0':3.#<+2$&8;61

.4=&$+!4)%$#:%>+0'88&$&)%+%4)&+$&3$407!%'4)+!7$9&

!"#$%

!"#$%&'()*+$,-./.-.01.2&
'()*+#,-.*)/%& 0122-&-3
4%)5#$(-.*)/%-647#58& 9:;

3*14)&5$(-&05$,'*6().2&
'()*+#,-.*)/%& !!" 7$8
4%)5#$(-.*)/%-647#58& !9:

!"#$%&'()*+$,-./.-.01.2&
'()*+#,-.*)/%& 0122-&-3
4%)5#$(-.*)/%-647#58& 9:;

!"#$%&'()*+$,-./.-.01.2&
'()*+#,-.*)/%& !"## 7$8
4%)5#$(-.*)/%-647#58& $9:

!"#$%&'()*+$,!"#$%&&'-

<=*,>



! !!d=0*(#)%0&*
! K3.#(1($-%8:%6#*")%48V%1(2%+34+)'1)-%.1)$"-+%)"-%`IU%2#+&61,%&-10%63.#(1($-

! "" ,/-'.#)%0&*
! e"-%),&#$166,%1$"#-F-2%461$0%&8#()%I^OB%#+%(8)%,-)%21'0%-(83*"
! R)%6-1+)%I@OM%#+%'-Q3#'-2/%43)%48)"%)-+)-2%&'#()#(*%$8.4#(1)#8(+%X-'-%1)%)"-%"#*"-+)%1$"#-F146-%F163-+

! "" N%&(#8-))0&9#-&>#*%&(#2()2%>A'*0%&
! I-F#1)#(*%$8()'1+)L%*'121)#8(
! N#++#(*%"-12'88.%1(2%+"128X%2-)1#6+

?#%+-(./0)'+2%)"'+6 4)"#)"*&

)'



! e8)2%H(#,/-'.#)%0&*#+%2#-&#0&'2(-4(#>:&-80'#2-&9(#%+#-*#/(-4*#!UUUD!
! P1$06#)%8(6,%1&&6#$1)#8(h%:#(2%"#*"-'%iI@OM%2-(+#),%146-%[%#(0%)"1)%$1(%4-%3+-2%:8'%)"-%&'8j-$)%&'#()#(*%
$8.4#(1)#8(+%

! G8'%2316%+#2-%1(2%+1(2X#$"/%16)-'(1)#F-%X1,+%)8%#($'-1+-%)"-%8F-'166%8&)#$16%2-(+#),
! X(-4A2(8(&*4

! ##YF1631)-%$8(+#+)-($,%1(2%+)14#6#),%#(%)"-%I@OM%'1(*-
! N%&(#8-))0&9#-&>#*%&(#2()2%>A'*0%&

! P-))-'%.1)$"%X#)"%)"-%)8(-%'-&'823$)#8(%8:%`IU%8(%2#+&61,
! ##R28&)%1(2%3+-%)"-%.-)"82+%16'-12,%2-:#(-2%:8'%+)#66%#.1*-+%<*1#(%.1&/%121&)#F-%*1#(%$3'F-/%=99%$#$&e1*E

! e&*(92-*(#*=(#)2(4(&*(>#'%/%2#8-&-9(8(&*#8(*=%>4
! K#*")48V%>HI
! I1,6#*")%#663.#(1)#8(%<G'8()+#2-LC!" 61,-'E%1+%>IU
! P1$06#)%#663.#(1)#8(%<$8()'#43)#8(%:'8.%P1$0+#2-L^#$ 61,-'E%1+%`IU

?#%+-(./0)'+2%)"'+6 "$A'+&'$2&

)(



THANK YOU FOR YOUR ATTENTION
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