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-: http://farbe.li.tu-berlin.de/ UE20/UE20LONA.TXT /.PS; start output
N: no 3D-linearization (OL) in file (F) or PS-startup (S), page 1/1

CIELAB 1976 L*a*b*- color space
definition and reversal

L*= 116 (Y/Y)'° - 16

a =500 [ (/X)) = (Y/%). ]
b*= 200 [ (/%) - @/z)"*]

X = Xq [ (L* + 16) / 116 +a*/500 T
Y = Yo [ (L* +16) /1167
Z = Z,[(L* + 16)/ 116 b*/200 T

1/3

Q-function changes; transition
from light- to color metrics
scaling function ofight metrics:

Q [k(x = u] =Q[k(log L - logLu)]
logL —>logP for color metrics:
Qlk(log P~ logLy)]

=Q[k(logL - logL, + logP —logL)]
with saturatiorp = logP - logL
for color metrics: Q [k( X — u + p]
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Color space CIELAB 1976, color values, -attributes, -chromaticitie&a’, b’)

tristimulus values X, Y, Z —> color attributes L*, a*, b*
lightness L* = 116 (Y/Yn)ll3 - 16

RG-chromaticness a* = 500 [ (X/Xn)m— Y/'Yn)
JB—chromaticness b*

1/3

—> tristimulus valuesX, Y, Z
Xo [ (L* + 16) / 116 4a*/500 T
Yo [ (L* +16) /116
Zo [ (L* + 16) / 116 -*/200 T

color attributes L*, a*, b*

tristimulus values X
Y
4

chromaticity for CIELAB 1976, LABHNU 1977, LABHNU1 1979

CIELAB 1976, 2 a’ =0,2191 y/y)** 13

3

CIELAB, 2°10° a10 =500 (:I'ano)l/3 =0,2193

_ Vo A3
200 U3 _ 13 ] _ 200 [a, _ a?] $11/3
[(V/¥0)"" = (2/Z0)""] =500 [b* - by]

b =- 0,08376?/
/12

LABHNU 1977 &' = (xly+ 1/6)°/ 4 b’ = - @ly+ 1/6
LABHNUL 1979 a = (xly+1)/15 linear! b =- (ly+ 1/6)°/12
LABHNU2 1979 &’ = (x/y + 1/6/"/ 15 b = - @y+ 1/6)°/ 12
CIELAB 1976, 10 & =0,2193%10/ 10> b’ =-0,08417%0/ 10"
chromaticity constants @ = 500 (1X-)"" = 0,2191 by = — 200 (1Z,)** = - 0,08376

bio= — 200 (1Zn10™° = - 0,08417
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User friendly colorimetric CIE colour notation ice* and linear relations betweerrgb* and CIELAB data

Output — Input — Output: A loop for relative colour fidelity with the visual rgb* and LCh* CIELAB data

Example for elementary hue redR:

i* relative brilliance
c* relative chroma
e* elementary hue value = 0

LCh*w =95, 0,0
rgb*w=1,1,1 .

relative ligthnessl*
1

White W

i* =0,75
red R,

9 steps
LCh*g = 47,74, 26
rgb*r=1,0,0
9 s.tepsl

Black N
LCh*\=18,0,0
rgb*n=0,0,0 c* = 0.50

relative chroma c*

examples for user colour notation:
ice*=0,75 0,50 0,00 or

rgb* = 0,75 0,25 0,00

L*=47; C*35=75; hap=26

L*N=18; L*\y=95

Notation of the relative elementary huee*

u* = R40Y
e*=0,10
0, O = orange

9 step offset colours in CIELAB colour space
LCh*y =95, 0,0

rgb*w =1,1,1 ACIELAB ligthness L*
White W
I* =75 9 steps
9 steps red R,
LCh*r =47, 74, 26

BlackN 9 stepggb*r =1, 0, 0
LCh*y = 18,0, 0. L 37 100
rgb*N=0,0,0 ab

rgb*r =0,75, 0,25, CIELAB chroma C%p

Produce a reference test chart with 729 CIELAB colours Use reference test chart with 729 CIELAB colours

or buy one, or use PG4311L @blour and Colour Vision,
seehttp://standards.iso.org/iso/9241/306/ed-2/ES15.PDF

Example: Linearized output in offset print
Output linearization produces for 729=9-838 input data A - f
the 729L.Ch* CIELAB output colours. Use the file may be used again for the linearized output.
http://standards.iso.org/iso/9241/306/ed-2/ | rgb=rgb*->LCh* I1SO file

rgb*

AE49/AE49FOPX_CY8 _1.PDF | OLM16 output
Use the OLM16 method for output linearization, ~linearization
see method

Transfer the 729gb data to the 728gb* data.
After the linearized input the 729 colour dagh*

Colour scanners or cameras produce ri¢adata.

http://farbe.li.tu-berlin.de/OUTLIN16_01.PDF -
image process

produce a Tablegb —> rgb’ for 729=9-9-9 colours digital —> analog digital —> digital
apply a method to transfer any vahge —> rgb’ hardware software
for 256-256-256 (16 million) colours printer, offset, ICC Look_Up

Offset rgb* data input and LCh* data output display, projectol

image process

table or similar

Color rgb*  LCh* rgb* => LCh* rgb —> rgb*
R elementaryred 100  47,74,26 - input
Y, elementary yellow 11 0 86, 88,92 « Image process linearization
G, elementar 010 53,57,164 - LCh analog —> digital rgb->rgb*
% y green 20 visual test hardware rgb 90719
B elementary blue 001  42,645271 elementary hue (Y/N)? colour scanner
N black 000 18,0,0 equal spacing (Y/N)? '
W white 111 95,0,0 use colours in °°'°fr camera
(data according to test chart DIN 33872-2, p. 9-1ylumbtoj LCh* —>1rgb
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TUB-test chart UE20; Examples of colour metric
User coordinates and device calibration

C

input: w/rgb/cmyk —> w/rgb/cmyk
output: no change
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