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Ro(M)=log[R(A)/0,20]=log[R1(A)] reflection
device redRd Ad=596nm

0,707 1.00R(A)

AR 0,282 R*

triangle lightnesst*:

0,200

0,0

0,141
I A=
0,040 567

Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device yellowYd Ad=570nm

0,707 L00R(\)

0357 0,282 Y+

0,200
0,00+

triangle lightnesst*: 100,0

60,07
51,84/

44,37

23,67

00 500 600
wavelengthA/nm

BEE90-1A

Ro(M)=log[R(A)/0,20]=log[R1(A)] reflection
device greenGd Ad=535nm

0,707 1.00R(A)

R G*

0,00 0,200

0,141 G-
A= A=
0040 493 567

-0,3%

triangle lightnesst*: 100,0

400 500
wavelengthA /nm
BEE90-2A
Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device cyan-blueCq Ad=489nm
0,707 L00R(\)

0357 0282 C*

0,200

0,141
I Ao
0,040 567

700

triangle lightnesst*: 100,0

60,07
51,84

44,37

23,67

075 0 600
wavelengthA /nm
BEE90-3A

Ro(M)=log[R(A)/0,20]=log[R1(A)] reflection
device blueBd Ad=463nm
0,707 1.00R(A)

OSST oo B*

triangle lightnesst*:

0,200

0,0

0,141 B~
| o=

0,040 493

[0] 600
wavelengthA /nm
BEE90-4A

Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device magenta-redMd Ac=535cnm
0,707 1.00R(A)

0’35"0,282M+ M+

700

triangle lightnesst*: 100,0

0,200 I
0,141 M~
[ A2=A1=

0040 493567

00 500

wavelengthA/nm
Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device whiteWd
0,707 1.00R(A)

L 0,282 wt

0,200
0,004

0,141

0,040

CIELAB lightness L*: 100,0

00 500
wavelengthA /nm

TUB-test chart BEE9; Wavelength ranges @&waldcolours + WC=2:1 and 8:1

00 500 600
wavelengthA /nm

Reflection, log[reflection], and triangle lightness*
CIELAB lightnessL* is equal to triangle lightness for grey colours.
For surface colours all reflections are normalized to mean grey.

The normalized reflections of white, grey and black

Riw(A) = 5,Riz(A\) = 1,Rin(M) = 1/5.

1

It is valid: log[Riw(A)] = 0,70; logRin(A)] = -0,70
therefore: logRin(A)] + log[Riw(A)]=0=log[Riz(\)]. [2]
For all reflections witlR1(A\)=R()/0,20 it is valid:

Rn(A) = 0,04,Rz(A) = 0,20,Rw()) = 1,00.

[3

For the figure case it i®n(A)=0,141;Rw(7A)=0,282.

In this case is thecene contrastC = 0,282:0,141 = 2:1.

Both CIELAB and triangle lightness are proportional to
for Ri(A) near 1,00 oR()) near 0,20, for example for the
BEE90-BA

loglty]

contrast 2l

f N

Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection

device redRd Ad=596nm

0,707 1.00R(A) triangle lightnesst*: 100,0
0,564 RT r~ 79,84

0,351 A= L\

0,200 567

Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device yellowYd Ad=570nm

0,707 L00R(\)

0,351

0,0

0,071 rT
0.040

0,040

triangle lightnesst*:
\al'a

100,0
79,84/

0]0] 500 600

wavelengthA/nm

BEE91-1A

Ro(M)=log[R(A)/0,20]=log[R1(A)] reflection

device greenGd Ad=535nm

0,707 1.00R(A) triangle lightnesst*: 100,0
t g 79,84

0,351

400 500

wavelengthA /nm
BEE91-2A
Ro(A)=log[R(A)/0,20]=log[R1(A)] reflection
device cyan-blueCq Ad=489nm
0,707 L00R(A)
0564 CT ¢
0,351 4 A=
0,200 567

0,001

-0,3%

0,040

0,071 ¢t Cc-
0,040

triangle lightnesst*:

100,0
79,84/

51,84

-0,76 f 0
wavelengthA/nm

BEE91-3A

Ro(M)=log[R(A)/0,20]=log[R1(A)] reflection
device blueBd Ad=463nm

0,707 1.00R(A) triangle lightnesst*: 100,0
0564 BTh~ 79,84
0,357 L 2=

493

0,200

[0] 600
wavelengthA /nm
BEE91-4A
Ro(A\)=log[R(A\)/0,20]=log[R1(A)] reflection
device magenta-redMd Ac=535cnm

0,707 1.00R(\)

0564M*m~ M*m™

triangle lightnesst*:

100,0
79,84

A2= A1= N
493 567

0351 4

0,200

51,84

0,0

0,071 p™ -
0,040

0,0
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0,07im*™ M~
0,040

00 500 600
wavelengthA /nm

R2(M)=log[R(A)/0,20]=log[R1(A)] reflection
device whiteWd .

0,707 1.00R(A) CIELAB lightness L*: 100,0
0,564 Wt wo 79.84

0,351

0,200 51,84

0,001

-0,3%
0,071 W W

0.040
600

00 500
wavelengthA /nm

BEE91-7A

00 500
wavelengthA /nm

Reflection, log[reflection], and triangle lightness*
CIELAB lightnessL* is equal to triangle lightness for grey colours.

For surface colours all reflections are normalized to mean grey.

The normalized reflections of white, grey and black grg:

Riw(A) = 5,Riz(A) = 1,Rin(M) = 1/5.

It is valid: log[Riw(A)] = 0,70; logRin(A)] = -0,70
therefore: logRin(A)] + log[Riw(A)]=0=log[Riz(A)]. [2]
For all reflections witlR1(A\)=R()/0,20 it is valid:

Rn(A) = 0,04,Rz(A) = 0,20,Rw(A) = 1,00.

For the figure case it i®n(A)=0,071;Rw(A)=0,564.
In this case is thecene contrastC = 0,564:0,071 = 8:1.

Both CIELAB and triangle lightness are proportional to logpf]
for Ry(A) near 1,00 oR()) near 0,20, for example for the contrast 2:

input:rgb/n

Normalized reflection lodR(A)/0,2] and model relation to lightness of the antagonistic signals
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