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sensation scaling functions
lightnessL* and tristimulus value Y
adaptation on surround white W

L*\ = 100 (Y / 100)1/2.0

description with CIELAB 1976
L* clELAB = 116 (Y / 1001/3.0— 1
adaptation on surround blackN
L*y = 100 (Y / 100)/3.0

eec00-1a, eea00-4n, CEA10-4N
R; R+AR L; L+AL

Ry=0,18
=reflection

eec00-3a, eea00-2n, CEA10-2N

IECSRGB-triangle lightnessT* as function of logr
coordinatesT* and logY for 4 colours W logy, L*
(0<Y<Ynw: Yo + Yoo Yo, )19, 95,7
=100 §/Ynw
=100, )
=18,

eec00-2a, eer31-4n

eec00-4a, eea00-3n, CEA10-3N

it /Tfarbe i iu-berlin.deleecOleeclonp. pdf /.ps only vector graphic VG, start output
see separate images of this pager://farbe.li.tu-berlin.de/eecO/eecO.htm

Dynamic range of images with equally spacegb* data

Dynamic range of images with equally spacegb* data

not equally spaced 16 grey steps  |(rgh¥)Vel

Equally spaced visual output and lightness* output with GammaAdjuster Equally spaced visual output and li output with dj
raw image data (8bit) Gamma raw image data (8bit) Gamma
0<=rgh <=1 (PhotoCD| Adjuster 0<=rgb <=1 (PhotoCl Adjuster

16 grey steps (rgb¥)Ye!

not equally spaced
ISO/IEC 15775

0<=rgb* <=1 0 <=rgb* <= 1| | apply 0 <=(rgb*) ¥ <= 4|
equally spaced betwegyg Jequally space: ;, Yl fo] lequally spaced
rgb’,=0 andrgb?, =1 rgb’,=0, 1", =18 Veet=Wyrel| 10370, Ly=18.Y,=2.5
L°\,=18 andL*, =95 rgb?y =1, L%, =95 i=invers | Jrobi= Liw=95.%,=90)
A(rgb*)=1/15,AL* =5 AL* = AL* =5, v,6/=1.0, ey

search O<=rghy <=1, | ISONEC 15775 |\ —y/> 4 search O<=rgh, <= viei=y/2,4

and  0<=rghy, 1SO 9241-306 |, 5.\css| SDR display and  0<=rgh,, 1SO 9241-306 |, 5.4 s| HDR display
standard range ¥ SDR range standard range ¥ HDR range

visual image (8bit) Baseline imag| Alternate image visual image (8bit) Baseline imag| Alternate image

0 <=rgb* <=1 0 <=rgb* <=1 apply 0 <=(rgh*)eli <=
equally spaced betwegy Jequally spacex ; Vil fyfnot equally space«
rgby =0 andrgbt, =1 1gb%,=0,L%,=18 Veel=Urel|  Jrobi=0.Lyy=10?
L4, =18 andL, =95 rgbt, =1, L%,=95 i=invers | [raiw=1 Ly=1602

A(rgh*)=1/15,AL=5 AL*=5 AL =10y,61=1.3,10=0.8

Determine visually the value ofy..;in the range0,5 <=y, <= 2with the following two test charts.
Links 10 16 test-chart pages according t0 1SO 9241-306 With5 <=Y,¢; <= 2.

PDF, flower motiv with0,5 <=y <= 1.
POF, flower motiv with1 <=y, <= 2.
and similar for the ISO series AE49, AE09, AE28 instead of AE18, see

hitps://standards iso.org/iso/9241/306/eck 2findex.html.

eec0l-la

Determine visually the value ofe|in the range0,5 <=y <= 2with the following two test charts.
Links 10 16 test-chart pages according to ISO 9241-306 With5 <=y, <= 2.

PDF, flower motiv with0,5 <=y;¢; <= 1
PDF, flower motiv with1 <=, <= 2.
and similar for the ISO series AE49, AE09, AE28 instead of AE18, see

hitps//standardsiso org/isn/9241/306/ed-2/index.html.

eec01-2a

Visual definition of y,¢| by test-chart output on display
according to 1ISO 9241-306 with 16 values 0,5 <, <= 2

Visual definition of y,¢ by test-chart output on display
according to 1ISO 9241-306 with 16 values 0,5 <, <= 2

raw image data (8bit) Gamma
0<=rgh <=1 (PhotoCD| Adjuster

not equally spaced 16 grey steps  |(rgh¥)Vel

Gamma
Adjuster
16 grey steps (rgb¥)Ye!
ISO/IEC 15775

raw image data (8bit)
0<=rgb <=1 (PhotoCl
not equally spaced

0 <=(rgb) e <=4
lequally spaced
rg?,=0, L’ =18, Y, =2.5
rgb,=1,L%,=95.Y,
AL =5, 1¢i=1,0.yre1=1.0

0 <=rgh* <=1 0 <=rgb* <= 1 apply
equally spaced betwegyg lequally space: ;‘
rgbt,=0 andrgbt,, =1 rgb}=0, L=18
L7,=18 andL+,,=95 rgby,=1,L%,=95
A(rgb*)=1/15,AL* =5 AL*=5

8

search O<=rgh, <=1, | ISONEC 15775 |y —y/> 4 search 0<=rgh <=1, viei=y/2,4

and  0<=rgh,, <=1 IS0 9241-306 |, 5cc-ss] SDR display and  0<=rgh,, <=1 IS0 9241-306 |, 5ce-gg] HDRdisplay
standard range Y SDR range standard range Y HDR range

visual image (8bit) Baseline imag| Alternate image visual image (8bit) Baseline imag| Alternate image

0 <=rgb* <=1 0 <=rgb* <= 1| | apply 0 <=(rgh*)eli <=
equally spaced betwedyg Jequally spacex ; Vil fyfnot equally space«
rgb’=0 andrgby, =1 rgbt,=0, L% =18 Vier=rel|  |rob3y=0.L7=10?
L%=18 andL*, =95 i=invers | |robw=1 LY, =1607
A(rgb*)=1/15,AL*=5 |AL*=10,6/=1.3, 6,08

eec00-3n

Determine visually the value ofe/in the range0,5 <=y, <= 2with the following two test charts.
Links to one test-chart page according to ISO 9241-306 with 0,5 ¥ <= 2:

fttp/farbeli tu-berlin.deleccd/eecAlOnp.pe, 1080 colors including 729(9x9x9) colors.
fttp/ifarbe i tu-berlin.defeccs/eecelOnp.pe, flower motiv, slide fiim, +0.5 stops.
http://farbeli.tu-berlin.deleec?/eec7IOnp.pdf, flower motiv, negative film, +2 stops.

see for papersitps/farbeli tu-berlindeX Y 91FEN himl.

eec01-3a

Determine visually the value ofy; in the range0,5 <=y;¢| <= 2with the following two test charts,
Links to one test-chart page according to ISO 9241-306 with 0,5 g <= 2:
httpi/fferbei.tu-berin, defeeca/eecdlOnp.pcf, 1080 colors including 729(9x9x9) colors.
ttp/iferbe.tu-berin. defeectieecelOnp.pef, flower motiv, siide film, +0.5 stops.
http://farbeli.tu-berlin.defeec7/eec|Onp.pd, flower motiv, negative film, +2 stops.

see for papersitips//farbeli tu-berlin.de/X Y 91FEN html

eec0l-4a

Dynamic range of images with equally spacegb* data
Equally spaced visual output and lightness* output with GammaAdjuster

Dynamic range of images with equally spacedb* data
Equally spaced visual output and lightnes&* output with GammaAdjuster

eec01-3n

Gamma

Adjuster

16 grey steps  |(rgh¥)Vel

ISO/IEC 15775 [\ “—y/o.

1SO 9241-306 1,2<=y<=4,8]
standard range Y

raw image data (8bit)
0<=rgh <=1 (PhotoCl
not equally spaced

search 0<=rgh,, <=1,
and  O<=rgh,, <=1

SDR display
SDR range

raw image data (8bit) Gamma
0<=rgb <=1 (PhotoCD) Adjuster

not equally spaced 16 grey steps  |(rgp)'rel
search O<=rgh <=1, | ISONEC 15775 | -y/2 4
and  O<=rghy <=1 | 1509241306 [ %o SOR display

standard range ¥ SDR range

visual image (8bit)

0 <=rgb* <=1

lequally spaced betwe

rgbs,=0 andrgb, =1

L*\=18 andL%,=95
A(rgh*)=1/15,AL* =5

Baseline imag|
0 <=rgb* <= 1]

Alternate image
apply 0 <=(rgb*) e <= 1]

Vel |5equally spaced
Vrel= el 0 y
i=invers

visual image (8bit) Baseline imag| Alternate image
0 <=rgb* <= 1 0 <=rgb* <= 1| [ apply 0 <=(rgh*)el <=
equally spaced betwegyg Jequally space L‘ Vel fpnot equally space«
gt =0 andrgbt, =1 [gb?,=0,L%,=18 Vi = Uyel| |rabai=0. Liy=36. =9
L4, =18 andL, =95 b, =1, L%, =95 i=invers | Jrabt=t L =88y,
A(rgb*)=1/15,AL* =5 AL*=5 [AL* =3, Vrei=0,8, el i=1.3

Determine visually the value ofe/in the range0,5 <=y <= 2with the following two test charts.
Links to 16 test-chart pages according to 1SO 9241-306 With5 <=Y,¢; <= 2.

hitps://standards iso.org/iso/9241/306/ed- S AE1B/AELBFOPX . PDF, flower motiv with0,5 <=yg <= 1
hitps://standards iso,org/iso/9241/306/eck-2/AE18/AELBFONX PDF, flower motiv with1 <= ;¢ <= 2.
and similar for the ISO series AE49, AE09, AE28 instead of AE18, see

hitps://standards iso.org/iso/9241/306/ed:- 2index.htmi

eec00-5a

Determine visually the value of¢/in the range0,5 <=yre <= 2with the following two test charts.
Links to 16 test-chart pages according to ISO 9241-306 With5 <=y,e| <= 2.

PDF, flower motiv with0,5 <=y <= 1.
PDF, flower motiv with1 <=y, <= 2.
and similar for the ISO series AE49, AE09, AE28 instead of AE18, see

https://standar ds.is0.0rg/iso/9241/306/ed-2/index.html

eec00-6a

For linearized output of the 16 grey steps according to 1SO 9241-306
w 1,007 * (dash-star) coordinates to reach

For linearized output of the 16 grey steps according to 1SO 9241-306
W 1,007 * (dash-star) coordinates to reach

wroutput | e inearized output with the real wroutput | 1€ finearized output with the real »
w‘*outpul display reflection in office room; > w‘*oulput display reflection in office room; /’//
P lighter (positiv P) output //// P lighter (positiv P) output // 7/
* = Wt 0.847 - - 0.649
0751 W= Wil Wi 075t Wi =i °° 27
,/ (4 // 7/
Y /- 4 gy
0,50 i 050
star-dash) coordinates (star-dash) coordinates
/s * (star-dash) di * (star-dash) di
/S, of real output with real of real output with real
,’ ,/ display reflection in office room; display reflection in office room
0,25 7y darker (negativ N) output 0,25 darker (negativ N) output
' /s o o 118 ’ oo 1154
p// Wouput = Winpul Wouput = Winpudd
/// wrinput wHinput
N 0,00 N 0,00
N 0,0 0,25 0,50 0,75 1,00 w N 0,0 0,25 0,50 0,75 1,00 W
OISR eI 5A

Visual definition of y,¢| by test-chart output on display
according to 1ISO 9241-306 with 16 values 0,5 < <= 2

Visual definition of y,¢ by test-chart output on display
according to 1ISO 9241-306 with 16 values 0,5 g <= 2

Gamma
Adjuster
16 grey steps (rgb*)Ye!
ISO/NEC 15775 |\, "=/ 4
IS0 9241-306 |, 5epemsg
standard range ¥

raw image data (8bit)
0<=rgh <=1 (PhotoCl
not equally spaced

search 0<=rgh,, <=1,
and  O<=rgh,, <=1

SDR display
SDR range

raw image data (8bit) Gamma
0<=rgb <=1 (PhotoCD) Adjuster

not equally spaced 16 grey steps  |(rgp)'rel
search 0<=rgh <=1, ISO/IEC 15775 Ver=y/2.4
and  O<=rghy <=1 | 1509241306 [;7. %o  SOR display

standard range Y SDR range

visual image (8bit)

0 <=rgh* <=1

lequally spaced betwe

rgbt,=0 andrgbt, =1

L7\=18 andL%,=95
A(rgb*)=1/15,AL* =5

Baseline imag|
0 <=rgb* <= 1]

Alternate image
apply 0 <=(rgb*) e <= 1]
Veel o lequally spaced
Vrel= el Ly=18.,

i=invers | [9PWw=t L
[AL” =5, ¥,¢/=1,0, el i=1,0]

visual image (8bit) Baseline imag|

0 <=rgb* <=1 0 <=rgb* <=1 apply

equally spaced betwegg |equally space: L‘ Yeel

rgb,=0 andrgbt, =1 rgb,=0,L%=18

L4, =18 andL, =95 rgby,=1,L%,=95 i=invers | Jrabt=l Ly
A(rgb*)=1/15,AL*=5 AL*=5 AL7=3, 208,11 =13

Alternate image
0 <=(rgh*)el <=
not equally space

Determine visually the value ofe/in the range0,5 <=y <= 2with the following two test charts.
Links to one test-chart page according to ISO 9241-306 with 0,5 < <= 2

hitp/ifarbe i tu-berlin.deleecd/eecdlnp.pdf, 1080 colors including 729(9x9x9) colors.
Pitp:/ifarbe i tu-berlin deleeceleecs|Onp.pef, flower motiv, slide film, +0,5 stops.

Ptp:/iferbe i tu-berlin deleec7/eec710np.pef, flower motiv, negative film, +2 stops.

see for papersitps//farbeli.tu-berlin. defX Y 9LFEN him.

Determine visually the value oy in the range0.5 <=y <= 2with the following two test charts.
Links o one test-chart page according to SO 9241-306 with 0,5 sz <= 2
hitp:/farbei.tu-berlin. defeecd/eecdlOnp.pdf, 1080 colors including 729(9x9x9) colors.
hitp:/farbei.tu-berlin. defeect/eectlonp.pdf, flower moltiv, slide film, +0,5 stops.

hitp:/ffarbe I tu-berlin.defeec7/eec710np.pef, flower motiv, negative film, +2 stops.

see for papersittps//farbeli.tu-berlin.de/X Y 91FEN.him,

eec00-7a

eec00-8a

For linearized output of the 16 grey steps according to ISO 9241-306
W 1,007 * (dash-star) coordinates to reach
the linearized output with the real /3
display reflection in office room; " /4
lighter (positiv P) output ,/

* = Wt 0526 &
07T W = W) 75,
4

wroutput
W*output

For linearized output of the 16 grey steps according to 1SO 9241-306
W 1,007 * (dash-star) coordinates to reach
the linearized output with the real PRy
display reflection in office room; . *"
lighter (positiv P) output ,/
r* = 0.44;
0TS Wi = Wil © %

input

wroutput
w*output

| eec00-7n

//
s A= =gt =b
0,50 / ‘ 050 /7 / ,
/ *' (star-dash) coordinates 7 / *' (star-dash) coordinates
// of real output with real / / of real output with real
7 display reflection in office room; Vi Va display reflection in office room
0.25 s darker (negativ N) output 025+ ,/ darker (negativ N) output
! o o 119 : o s 1226
s = W] ! e g = Wl
wrinput 0 winput
N 0,00 N 0,00
N 0,0 0,25 0,50 0,75 1,00 w N 0,0 0,25 0,50 0,75 1,00 W
0T 5A eI oA
eec01-7n

TUB-test chart eecO; Lightneks in the colourimetry, relative lightne3s of the SRGB
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primary colours according to IEC 61966-2-1, spacing for adjacent and separate samples
C M Y (0] L




