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BACKGROUND
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The  ability to us e  s pe c tra l da ta

The  ability to us e  diffe re nt illuminants  and obs e rve rs  without the  ne e d for 
chromatic  adapta tion

The  ability to e mbe d proce dura l a lgorithms  in profile s  through ca lcula tor e le me nts

More  s upport for tota l colour appe a rance , inc luding te xture  and glos s
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OBJ ECTIVE

Inve s tiga te  the  e fficacy of va rious  s pe c t ra l e s t im a t ion m e thods in 
ha nd ling  m e ta m e ris m for diffe re nt print da ta s e ts  and de ve lop a  
fra m e work for s pe c tra l e s tima tion in a c o lour m a na ge m e nt  
workflow.
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BACKGROUND
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Ma te ria l a d jus tm e nt  t ra ns fo rm  – us e d pre dic t m a te ria l c ons ta nc y or how s e ns or 
e xc ita tions  for an ob je c t  c o lo r c ha nge  with change s  in obs e rving conditions

Chrom a t ic  a da p ta t ion t ra ns fo rm  – us e d to p re d ic t  c o rre s pond ing  c o lours  
(s ame  s e ns or e xc ita tions ) and pre s e rve  c o lour c ons ta nc y unde r diffe re nt 
obs e rving conditions .       

S e ns or a d jus tm e nt  t ra ns fo rm  - us e d to e s tima te  s ome  form of s e ns or 
e xc ita t ions  unde r one  s e t  o f obs e rving  c ond it ions  bas e d upon the  s e ns or 
e xc ita tions  unde r a  d iff e re nt  s e t  o f obs e rving  c ond it ions .

SAT

CAT

MAT
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Derhak, M. W., & Berns, R. S. (2015). Introducing Wpt (Waypoint): A color equivalency representation for defining a material 
adjustment transform. Color Research & Application, 40(6), 535-549.



CORRESPONDING COLOUR

MATERIAL CONSTANCY

S ENS OR ADJ US TMENT TRANS FORM (S AT)

SOURCE ILLUMINANT
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DESTINATION ILLUMINANT
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KEY RES EARCH QUES TIONS

Can tra ining da ta  re quire d for s pe c tra l e s tima tion re pre s e nt a  group of printing 
conditions  s uch tha t s tandaris e d tra ining da ta  s e le c tion can be  propos e d for 
s pe c tra l e s tima tion in colour manage me nt?
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De ve lop a  s uitable  s pe c tra l e s tima tion workflow tha t can be  e as ily inte gra te d into 
colour manage me nt?

Can a  s pe c tra l e s tima tion me thod be  us e d as  an a lte rna tive  to a  ma te ria l 
adjus tme nt trans form and wha t is  the ir pe rformance  in pre dic ting corre s ponding 
colours  compare d to a  CAT?
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S P ECTRAL ES TIMATION FROM COLORIMETRY
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XYZ ES TIMATED REFLECTANCE

TES T AND TRAINING DATA S ET
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DATAS ETS  & METHODS
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Identifier       Spectral Estimation Methods

Wiener            Wiener Estimation
PCA                Principal Component Analysis
wPCA Wieghted Principal Component 

Analysis
PInverse Pseudo Inverse
wPInverse Weighted Pseudo Inverse
Polynomial 2  Second Order Polynomial 2
Polynomial 3  Third Order Polynomial
Waypoint-R    Waypoint Reconstruction 

Standard Illuminants

D50, D65, A, F11 and LED VI
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Spe c tra l 
Es tima tion

Te s t Da tas e t

TES T 1

Tra ining Da tas e t

TEST 1

Eva lua tion Me tric s
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Same  da tas e t

Re fe re nce  
Re fle c tance

Re fle c tance

Es tima te d 
Re fle c tance

CIEXYZ
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Spe c tra l 
Es tima tion

Te s t Da tas e t

TES T 2

Tra ining Da tas e t

TEST 2

Eva lua tion Me tric s
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Diffe re nt da tas e ts

Re fe re nce  
Re fle c tance

CIEXYZRe fle c tance

Es tima te d 
Re fle c tance
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TRIS TIMULUS  INTEGRATION

Spe c tra l powe r dis tributions  of illuminants  with na rrow pe aks , pa rticula rly ce rta in 
fluore s ce nt illuminants , cannot be  inte rpola te d to 10  nm from 1 nm without c re a ting 
la rge  e rrors  in the  re s ulting tris timulus  va lue s  
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Optimum we ights  have  bandpas s  corre c tions  applie d to the  we ighting fac tors  
which a re  the  produc ts  of the  illuminant multiplie d to the  obs e rve r func tions  which 
can be  dire c tly applie d to the  re fle c tance s  to ge t tris timulus   va lue s

Optimum we ighting table s  of 10  nm inte rva l we re  ge ne ra te d us ing the  CIE 
illuminant and obs e rve r func tions  to e ns ure  tha t the  tris timulus  va lue s  we re  
corre c tly ca lcula te d
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TRIS TIMULUS  INTEGRATION
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Te s ting the  accuracy of me thods  for the  computa tion of CIE tris timulus  va lue s  
us ing we ighting table s . Li, C., Ronnie r Luo, M., Me lgos a , M., & Pointe r, M. R. (20 16 ).

THE LI–WANG–LUO METHOD



RES ULTS TES T 1
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Mean (max) ΔEab, metameric difference under illuminant D65 from Test 1.



RES ULTS TES T 1
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Mean (max) ΔEab, metameric difference under illuminant A from Test 1.



RES ULTS TES T 2
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Mean (max) ΔEab, metameric difference under illuminant D65 from Test 2.



RES ULTS TES T 2

18
INTRODUCTION TESTS RESULTS IMPLEMENTATION CONCLUSION

Mean (max) ΔEab, metameric difference under illuminant A from Test 2.



RES ULTS  OF S P ECTRAL ES TIMATION AS  A MAT
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Mean ΔE00 between reference tristimulus values and chromatically adapted/estimated.
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RES ULTS  OF S P ECTRAL ES TIMATION AS  A MAT
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Mean ΔE00 between reference tristimulus values and chromatically adapted/estimated.
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P REDICTION OF CORRES P ONDING COLOUR DATA
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Overall ΔE94 between destination tristimulus values of corresponding colours and adapted/estimated tristimulus 
values under varying destination lights.
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S P ECTRAL ES TIMATION US ING ic c MAX
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S P ECTRAL ES TIMATION US ING ic c MAX
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KEY CONCLUS IONS
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Bas e d on ma te ria l compone nts , a  s ingle  re fle c tance  da tas e t can re pre s e nt a  group 
of printing conditions

Third-orde r polynomia l s pe c tra l e s tima tion me thod can be  e ffe c tive ly e ncode d 
ins ide  an ICC profile  us ing iccMAX

Spe c tra l e s tima tion me thods  can be  us e d as  an a lte rna tive  to MAT.
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FUTURE S COP E

Spe c tra l tra ining da ta  e va lua tion s hould be  done  for indus t ria l us e  c a s e s  for 
ICC to  re c om m e nd  s ta nda rd  t ra ining  da ta s e ts re quire d for imple me nting 
s pe c tra l e s tima tion through ICC profile s .

Spe c tra l e s tima tion can be  adopte d to conne c t colour profile s  through a  
s pe c t ra l P CS .

Spe c tra l re produc tion workflows through ICC colour manage me nt will re quire  a  
good  te s t ing  pa ra d igm to a s s e s s  both s pe c t ra l a nd  c o lo rim e t ric  qua lity.

Spe c tra l e s tima tion can be  re comme nde d a s  a  s e ns or a d jus tm e nt  t ra ns fo rm
whe ne ve r a  profile  ne e ds  to conne c t to anothe r profile  having diffe re nt 
colorime try.

25
INTRODUCTION TESTS RESULTS IMPLEMENTATION CONCLUSION



THANK YOU
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