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sensation scaling functions
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description with CIELAB 1976
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lightnessL* and tristimulus value Y
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L /AL central-field threshold contrast
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Weber-Fechnefaw in CIE 230:2019 for threshold colour differences of

[Weber-Fechnetaw in CIE 230:2019 for threshold colour differences of

surface colours; relations between

value, lightness and luminancg

The' r-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
[The Stevensaw describes the lightnek¥ g ag aspotentialfunction ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functigigc = m L1/24

[The Weber-Fechnelaw is equivalent to the equationd , =cL, [1]
Integrationleads to the logarithmic equatidrt: =k log(L,) 2
Derivationleads forAL* =1 to the linear equatioh;/AL,: 7.

For Adjacentcolours in offices the standard contrast rang¥5i4=90:3,6.
[Table 1: CIE tristimulus value Y, luminance L, and lightnessL*

[The Weber-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
[The Stevendaw describes the lightnek¥c g ag aspotentialfunction ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functidigc = m L,1/24

[ TheWeber-Fechnelaw is equivalent to the equationd , =cL, [
Integrationleads to the logarithmic equatidrt:,=k log(L,). 2
Derivationleads forAL* =1 to the linear equation;/AL,=k=57.

For Adjacentcolours in offices the standard contrast rang#i4=90:3,6.
[Table 1: CIE tristimulus value Y, luminanceL, and li *

[Colour | Tritimulus pffice elative CIELAB  TUBIND Colour Tritimulus pffice elative CIELAB TUBIND
(matte) value luminance | luminance | lightness | lightness (matte) value luminance | luminance | lightness | lightness
(contrast) [V L L L*CiE L*tuBanp (contrast) Y L L L*ciey L*TuBInD
(25:1=90:3,6) [cd/n] =L/L, ~m L,Lf)i4 =klog(L,) (25:1=90:3,6) [cd/n®] =L/L, ~m L,ﬁEA =klog(L,)
\White W 90 142 5 94 40 90 142 5 94 40
(paper) =185 | =28,2*5 =50+44 |=klog(5) =18*5 =28,2*5 =50+44 |=klog(5)
Grey Z 18 28,2 1 50 18 282 1 50

paper) =50 =k log(1) =50 =k log(1)
Black N 3,6 56 02 18 -40 3,6 56 0,2 18 -40
(paper) -18/5 28,2/5 =50-32 |=klog(0,2) =18/5 28,2/5 =50-32 |=klog(0,2)

For the lightness range betwden=-40 and 40 the constant is:40/log(5)=57
eejoi-1n

\Weber-Fechnelaw in CIE 230:2019 for threshold colour differences of
surface colours; relations between tristimulus value, lightness and luminanc|
[The Weber-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
[The Stevendaw describes the lightnek¥: g ag aspotentialfunction ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functidizc = m L/24

[The Weber-Fechnelaw is equivalent to the equationd ; = cL, 1]
Integrationleads to the logarithmic equatidrt,=k log(L;). 2]
Derivationleads forAL* =1 to the linear equatioh;/AL,=k=57.

For Adjacentcolours in offices the standard contrast rang¥5i4=90:3,6.

[Table 1: CIE tristimulus value Y, luminanceL, and lightnessL*

Weber-Fechneilaw in CIE 230:2019 for threshold colour rences of
surface colours; relations between tristimulus value, lightness and luminanc

surface colours; relations between tristimulus value, lightness and luminancg

[ The Weber-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
[The Stevendaw describes the lightnek¥c g ag aspotentialfunction ofL,=Y/5.
IEC 61966-2-1 uses a similar potential functidigc = m L1124

[ TheWeber-Fechnelaw is equivalent to the equationd ; = cL, 1
Integrationleads to the logarithmic equatidrt:,=k log(L,). 2]
Derivationleads forAL* =1 to the linear equatioh;/AL,=k=57.

For Adjacentcolours in offices the standard contrast rang5i4=90:3,6.
Table 1: CIE tristimulus value Y, luminanceL, and i *

[Colour | Tritimulus pffice elative CIELAB TUBJIND Colour Tritimulus pffice elative CIELAB TUBIND
(matte) value luminance | luminance | lightness | lightness (matte) value luminance | luminance | lightness | lightness
(contrast) Y L L L*CIELﬁe L*1usano (contrast)  [Y L L L*CIEL{)B L*TUBIND
(25:1=90:3,6) [cdin?] =LIL, ~m L, 124 |=klog(L,) (25:1=90:3,6] [cd/nf] =LIL, ~m L, 124 [=klog(L,)
90 142 5 94 40 White W 90 142 5 94 40
=18*5 | =28,25 =50+44_|=klog(5) (paper) =185 | =28,25 =50+44_[=klog(5)
18 28,2 1 50 0 Grey Z 18 28,2 1 50 0
=50 =k log(1) (paper) =50 =k log(1)
3,6 5,6 0,2 18 -40 Black N 3,6 56 0,2 18 -40
=18/5 28,2/5 =50-32 |=klog(0,2) (paper) =18/5 28,2/5 =50-32 |=klog(0,2)

For the lightness range between=-40 and 40 the constant ks:40/log(5)=57
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relative lightness normalized to the

L4
k4

AVIDY,

AY7yginp tristimulus-value difference

background lightnessL* , tuginp  # normalized toAYuYTUBJ:qD
3 L*ruganp= (@) In (1 +ay) T 6 L*typonp= () IN[ 1 +b- (Y/Yy)] ' [1d]
L¥L* y=In(1+aY)/In(1+aY,) " [2b] a=0,3411 t=88,23 t/a=258,6 b=6,14Y,=18 [2d]
L¥L* =In[1+b (YY) /In (1 +b) Re [3b] dv/dy,=(1+aY)/(1+aYy) N [3d]
, @=0,3411 t=88,23 1/a=258,6 b=6,14Y,=18 ¢ [4b] | dYIdY, = (L+ DY, )/ (1+b) ro _[4d]
L4 W threshold
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range application
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Properties of the visual system and use cases for the copier and display ou
[According to 1ISO 9241-306:2018 the luminance of the white display and the}
white paper shall be equal to avoid fatique and incease well-being of users.
The illuminance 500 lux von ISO 8995-1 corresponds to the luminance 142
[Table 1: Properties of copier and display output

[According to 1ISO 9241-306:2018 the luminance of the white display and the]
white paper shall be equal to avoid fatique and incease well-being of users.
The illuminance 500 lux von ISO 8995-1 corresponds to the luminance 142
Table 1: , energy cor ion and inability of output

Standard ISO/IEC ISO 9241- |1SO 3664 | Encoding | Transfer
document  |15775:2022 | 306:2018 P

display
special
separate
colors

col. qual
avoided
yes
2 cd/i
no, SSW'
use cas

lergonomic
output

optimized
sustainable
[software SS

Standard ISO/IEC 15775 ISO 9241-304 Encoding Transfer
document and| /ed-2:2022 led-2:2018 HDR range| HDR->SDR
device output | copier display display display
tone mapping

visual (vis.) &

colourimetric

ergonomic

output quality

optimized
energy
consumption
optimized
sustainable
software SS
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(YIBYY T (DY),

Y1UBJND CONtrast
normalized to [Y/AY]y tusinD

(YIAYY T (VIBY),

Y1UBJIND Contrast
normalized to [Y/AY]y uginD

L3%7ygnp= (V) In [ 1 +b-(Y/Y,)] [1h] 2 U qyganp= (1) In [ 1+ b: (YIY,)] [1h]
a=0,3411 t=88,23 /a=258,6 b=6,14Y,=18 [2h] a=0,3411t=88,23 t/a=258,6 b=6,14Y,=18 [2h]
(Yidy) 1 (Y1dY), Y/(1+a-Y)]/[Yu/(1+§-\_(u)_]___[gh]_ 5(Y/dY)/(Y/dY)u:[Y/(lJra-Y)]/[Y,J/(1+a-\(u)] [3h]

/(1+b)] [4h] YY) (YY), = (YT (1L+b YY) /[ Y/ (1+b)] [4h]
R Mg == e
o = Nihreshold, [ | §7 TL* =508 dV,=0,08 Y,/dY, =222,
el koo Niheshold
4
=3,6'Y,= = =
L0 |W36)Y,=18 | Yy=90 05 ¢" Yy 3,6: ngggm
¢ 1 application L . range
10" 100 range 1000y N 01 »=" 1 10 yv,=18100 1000y
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|Properties of the visual system and use cases for the copier and display ouf
[Analog test charts according ISO/IEC 15775/ed-2:2022 are available. The
.rlghb data are based on slide & negative filmbetween high under and over ex|
e linearizedgb image data are linear tdcig g Of @ 16 step grey scale.
Table 2: Properties of copier and display output and transfer of contras€.

[Weber-Fechnetaw in CIE 230:2019 for threshold colour differences of
surface colours; relations between tristimulus value, lightness and luminancg
[ The Weber-Fechnelaw describes the lightneks, aslogarithmic function ofL,.
[The Stevendaw describes the lightnek¥c g ag aspotentialfunction ofL,=Y/5.
Table 1: CIE tristimulus value Y, luminance L, and lightnessL*

Standard ISO/IEC 15775 1SO 9241-306 Transfer
document and| /ed-2:2022 /ed-2:2018 HDR ->SDR
device output | copier display display

contrast C of
test chart
material
‘ergonomic
output quality
0 <= g* <=10(
local (L) and
global (G)

transfer
example
transfer
options

eejo1-7n

For the lightness range between=-40 and 40 the constant is:40/log(5)=57
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TUB-test chart eejO; Thresholxl as function of Y Weber-Fechner and Steveiasmulae

Properties of the visual system and use cases for the copier and display outpu
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