
 

  

  

 
CEO50−7N

CEO50−1A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
D65: Σl−F10,1(λ)=23,05

xF10,1=0,3136 yF10,1=0,3311

CEO50−2A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
D65: Σm−F10,1(λ)=20,60

xF10,1=0,3136 yF10,1=0,3311

CEO50−3A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
D65: Σs−F10,1(λ)=11,57

xF10,1=0,3136 yF10,1=0,3311

CEO50−4A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
D65: Σl−F10,s(λ)=99,46

l−F10,s(λ1,m,2)=2,08, 4,18, 2,08
λ1,m,2=504, 555, 617

CEO50−5A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
D65: Σm−F10,s(λ)=88,90

m−F10,s(λ1,m,2)=2,20, 4,41, 2,19
λ1,m,2=491, 540, 583

CEO50−6A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
D65: Σs−F10,s(λ)=49,95

s−F10,s(λ1,m,2)=2,45, 4,90, 2,44
λ1,m,2=426, 450, 473

CEO50−7A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
D65: Σl−F10,s(λ)=99,46

l−F10,s(λ1,m,2)=2,08, 4,18, 2,08
λ1,m,2=504, 555, 617

CEO50−8A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
D65: Σm−F10,s(λ)=88,90

m−F10,s(λ1,m,2)=2,20, 4,41, 2,19
λ1,m,2=491, 540, 583

 

 

  

  

  

 
CEO51−7N

CEO51−1A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
D65: Σx−F10,1(λ)=21,95

xF10,1=0,3136 yF10,1=0,3311

CEO51−2A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D65: Σy−F10,1(λ)=23,17

xF10,1=0,3136 yF10,1=0,3311

CEO51−3A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
D65: Σz−F10,1(λ)=24,85

xF10,1=0,3136 yF10,1=0,3311

CEO51−4A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
D65: Σx−F10,s(λ)=94,73

xF10,s=0,3137 yF10,s=0,3311

CEO51−5A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D65: Σy−F10,s(λ)=99,99

xF10,s=0,3137 yF10,s=0,3311

CEO51−6A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
D65: Σz−F10,s(λ)=107,23

xF10,s=0,3137 yF10,s=0,3311

CEO51−7A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D65: Σy−F10,1(λ)=23,17

xF10,1=0,3136 yF10,1=0,3311

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_D65

wavelength λ /nm
400 500 600 700

D65

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D65: Σy−F10,1(λ)=23,17

xF10,1=0,3136 yF10,1=0,3311

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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TUB-test chart CEO5; XYZ-CIEF_10-degree colorimetry, CIE and R21 components of y−(λ)
Cone sensivity, transformation, and spectral tristimulus values for CIE illuminant D65, linear data
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CEO50−7N

CEO50−1A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
D50: Σl−F10,1(λ)=23,10

xF10,1=0,3480 yF10,1=0,3594

CEO50−2A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
D50: Σm−F10,1(λ)=19,61

xF10,1=0,3480 yF10,1=0,3594

CEO50−3A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
D50: Σs−F10,1(λ)=8,65

xF10,1=0,3480 yF10,1=0,3594

CEO50−4A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
D50: Σl−F10,s(λ)=101,04

l−F10,s(λ1,m,2)=2,12, 4,26, 2,12
λ1,m,2=508, 565, 621

CEO50−5A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
D50: Σm−F10,s(λ)=85,76

m−F10,s(λ1,m,2)=2,17, 4,35, 2,17
λ1,m,2=495, 540, 585

CEO50−6A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
D50: Σs−F10,s(λ)=37,86

s−F10,s(λ1,m,2)=1,85, 3,73, 1,86
λ1,m,2=429, 450, 475

CEO50−7A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
D50: Σl−F10,s(λ)=101,04

l−F10,s(λ1,m,2)=2,12, 4,26, 2,12
λ1,m,2=508, 565, 621

CEO50−8A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
D50: Σm−F10,s(λ)=85,76

m−F10,s(λ1,m,2)=2,17, 4,35, 2,17
λ1,m,2=495, 540, 585

 

 

  

  

  

 
CEO51−7N

CEO51−1A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
D50: Σx−F10,1(λ)=22,14

xF10,1=0,3480 yF10,1=0,3594

CEO51−2A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D50: Σy−F10,1(λ)=22,86

xF10,1=0,3480 yF10,1=0,3594

CEO51−3A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
D50: Σz−F10,1(λ)=18,59

xF10,1=0,3480 yF10,1=0,3594

CEO51−4A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
D50: Σx−F10,s(λ)=96,83

xF10,s=0,3481 yF10,s=0,3595

CEO51−5A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D50: Σy−F10,s(λ)=99,99

xF10,s=0,3481 yF10,s=0,3595

CEO51−6A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
D50: Σz−F10,s(λ)=81,30

xF10,s=0,3481 yF10,s=0,3595

CEO51−7A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D50: Σy−F10,1(λ)=22,86

xF10,1=0,3480 yF10,1=0,3594

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_D50

wavelength λ /nm
400 500 600 700

D50

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
D50: Σy−F10,1(λ)=22,86

xF10,1=0,3480 yF10,1=0,3594

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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TUB-test chart CEO5; XYZ-CIEF_10-degree colorimetry, CIE and R21 components of y−(λ)
Cone sensivity, transformation, and spectral tristimulus values for CIE illuminant D50, linear data
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CEO50−7N

CEO50−1A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
P40: Σl−F10,1(λ)=23,85

xF10,1=0,3829 yF10,1=0,3752

CEO50−2A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
P40: Σm−F10,1(λ)=19,02

xF10,1=0,3829 yF10,1=0,3752

CEO50−3A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
P40: Σs−F10,1(λ)=6,95

xF10,1=0,3829 yF10,1=0,3752

CEO50−4A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
P40: Σl−F10,s(λ)=102,91

l−F10,s(λ1,m,2)=2,22, 4,47, 2,22
λ1,m,2=514, 570, 624

CEO50−5A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
P40: Σm−F10,s(λ)=82,06

m−F10,s(λ1,m,2)=2,07, 4,15, 2,07
λ1,m,2=499, 545, 590

CEO50−6A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
P40: Σs−F10,s(λ)=29,99

s−F10,s(λ1,m,2)=1,33, 2,69, 1,34
λ1,m,2=424, 450, 477

CEO50−7A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
P40: Σl−F10,s(λ)=102,91

l−F10,s(λ1,m,2)=2,22, 4,47, 2,22
λ1,m,2=514, 570, 624

CEO50−8A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
P40: Σm−F10,s(λ)=82,06

m−F10,s(λ1,m,2)=2,07, 4,15, 2,07
λ1,m,2=499, 545, 590

 

 

  

  

  

 
CEO51−7N

CEO51−1A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
P40: Σx−F10,1(λ)=23,65

xF10,1=0,3829 yF10,1=0,3752

CEO51−2A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P40: Σy−F10,1(λ)=23,18

xF10,1=0,3829 yF10,1=0,3752

CEO51−3A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
P40: Σz−F10,1(λ)=14,92

xF10,1=0,3829 yF10,1=0,3752

CEO51−4A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
P40: Σx−F10,s(λ)=102,04

xF10,s=0,3829 yF10,s=0,3753

CEO51−5A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P40: Σy−F10,s(λ)=100,00

xF10,s=0,3829 yF10,s=0,3753

CEO51−6A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
P40: Σz−F10,s(λ)=64,39

xF10,s=0,3829 yF10,s=0,3753

CEO51−7A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P40: Σy−F10,1(λ)=23,18

xF10,1=0,3829 yF10,1=0,3752

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_P40

wavelength λ /nm
400 500 600 700

P40

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P40: Σy−F10,1(λ)=23,18

xF10,1=0,3829 yF10,1=0,3752

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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CEO50−7N

CEO50−1A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
A00: Σl−F10,1(λ)=25,32

xF10,1=0,4528 yF10,1=0,4051

CEO50−2A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
A00: Σm−F10,1(λ)=17,94

xF10,1=0,4528 yF10,1=0,4051

CEO50−3A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
A00: Σs−F10,1(λ)=3,88

xF10,1=0,4528 yF10,1=0,4051

CEO50−4A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
A00: Σl−F10,s(λ)=106,30

l−F10,s(λ1,m,2)=2,40, 4,83, 2,41
λ1,m,2=524, 585, 630

CEO50−5A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
A00: Σm−F10,s(λ)=75,34

m−F10,s(λ1,m,2)=1,96, 3,92, 1,96
λ1,m,2=507, 555, 596

CEO50−6A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
A00: Σs−F10,s(λ)=16,31

s−F10,s(λ1,m,2)=0,70, 1,42, 0,71
λ1,m,2=427, 450, 480

CEO50−7A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
A00: Σl−F10,s(λ)=106,30

l−F10,s(λ1,m,2)=2,40, 4,83, 2,41
λ1,m,2=524, 585, 630

CEO50−8A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
A00: Σm−F10,s(λ)=75,34

m−F10,s(λ1,m,2)=1,96, 3,92, 1,96
λ1,m,2=507, 555, 596

 

 

  

  

  

 
CEO51−7N

CEO51−1A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
A00: Σx−F10,1(λ)=26,62

xF10,1=0,4528 yF10,1=0,4051

CEO51−2A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
A00: Σy−F10,1(λ)=23,82

xF10,1=0,4528 yF10,1=0,4051

CEO51−3A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
A00: Σz−F10,1(λ)=8,34

xF10,1=0,4528 yF10,1=0,4051

CEO51−4A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
A00: Σx−F10,s(λ)=111,77

xF10,s=0,4528 yF10,s=0,4051

CEO51−5A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
A00: Σy−F10,s(λ)=99,99

xF10,s=0,4528 yF10,s=0,4051

CEO51−6A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
A00: Σz−F10,s(λ)=35,02

xF10,s=0,4528 yF10,s=0,4051

CEO51−7A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
A00: Σy−F10,1(λ)=23,82

xF10,1=0,4528 yF10,1=0,4051

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_A00

wavelength λ /nm
400 500 600 700

A00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
A00: Σy−F10,1(λ)=23,82

xF10,1=0,4528 yF10,1=0,4051

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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TUB-test chart CEO5; XYZ-CIEF_10-degree colorimetry, CIE and R21 components of y−(λ)
Cone sensivity, transformation, and spectral tristimulus values for CIE illuminant A00, linear data
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CEO50−7N

CEO50−1A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
E00: Σl−F10,1(λ)=23,92

xF10,1=0,3331 yF10,1=0,3331

CEO50−2A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
E00: Σm−F10,1(λ)=20,39

xF10,1=0,3331 yF10,1=0,3331

CEO50−3A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
E00: Σs−F10,1(λ)=11,05

xF10,1=0,3331 yF10,1=0,3331

CEO50−4A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
E00: Σl−F10,s(λ)=100,92

l−F10,s(λ1,m,2)=2,10, 4,21, 2,10
λ1,m,2=507, 570, 621

CEO50−5A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
E00: Σm−F10,s(λ)=86,01

m−F10,s(λ1,m,2)=2,10, 4,21, 2,10
λ1,m,2=493, 540, 587

CEO50−6A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
E00: Σs−F10,s(λ)=46,63

s−F10,s(λ1,m,2)=2,09, 4,19, 2,08
λ1,m,2=421, 445, 474

CEO50−7A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
E00: Σl−F10,s(λ)=100,92

l−F10,s(λ1,m,2)=2,10, 4,21, 2,10
λ1,m,2=507, 570, 621

CEO50−8A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
E00: Σm−F10,s(λ)=86,01

m−F10,s(λ1,m,2)=2,10, 4,21, 2,10
λ1,m,2=493, 540, 587

 

 

  

  

  

 
CEO51−7N

CEO51−1A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
E00: Σx−F10,1(λ)=23,71

xF10,1=0,3331 yF10,1=0,3331

CEO51−2A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
E00: Σy−F10,1(λ)=23,70

xF10,1=0,3331 yF10,1=0,3331

CEO51−3A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
E00: Σz−F10,1(λ)=23,73

xF10,1=0,3331 yF10,1=0,3331

CEO51−4A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
E00: Σx−F10,s(λ)=100,02

xF10,s=0,3332 yF10,s=0,3331

CEO51−5A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
E00: Σy−F10,s(λ)=100,00

xF10,s=0,3332 yF10,s=0,3331

CEO51−6A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
E00: Σz−F10,s(λ)=100,12

xF10,s=0,3332 yF10,s=0,3331

CEO51−7A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
E00: Σy−F10,1(λ)=23,70

xF10,1=0,3331 yF10,1=0,3331

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_E00

wavelength λ /nm
400 500 600 700

E00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
E00: Σy−F10,1(λ)=23,70

xF10,1=0,3331 yF10,1=0,3331

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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CEO50−7N

CEO50−1A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
C00: Σl−F10,1(λ)=22,54

xF10,1=0,3100 yF10,1=0,3190

CEO50−2A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
C00: Σm−F10,1(λ)=20,05

xF10,1=0,3100 yF10,1=0,3190

CEO50−3A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
C00: Σs−F10,1(λ)=12,24

xF10,1=0,3100 yF10,1=0,3190

CEO50−4A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
C00: Σl−F10,s(λ)=99,60

l−F10,s(λ1,m,2)=2,16, 4,34, 2,16
λ1,m,2=507, 565, 615

CEO50−5A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
C00: Σm−F10,s(λ)=88,62

m−F10,s(λ1,m,2)=2,15, 4,30, 2,14
λ1,m,2=486, 545, 584

CEO50−6A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
C00: Σs−F10,s(λ)=54,11

s−F10,s(λ1,m,2)=2,56, 5,14, 2,56
λ1,m,2=424, 450, 474

CEO50−7A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
C00: Σl−F10,s(λ)=99,60

l−F10,s(λ1,m,2)=2,16, 4,34, 2,16
λ1,m,2=507, 565, 615

CEO50−8A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
C00: Σm−F10,s(λ)=88,62

m−F10,s(λ1,m,2)=2,15, 4,30, 2,14
λ1,m,2=486, 545, 584

 

 

  

  

  

 
CEO51−7N

CEO51−1A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
C00: Σx−F10,1(λ)=21,99

xF10,1=0,3100 yF10,1=0,3190

CEO51−2A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
C00: Σy−F10,1(λ)=22,63

xF10,1=0,3100 yF10,1=0,3190

CEO51−3A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
C00: Σz−F10,1(λ)=26,29

xF10,1=0,3100 yF10,1=0,3190

CEO51−4A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
C00: Σx−F10,s(λ)=97,17

xF10,s=0,3101 yF10,s=0,3191

CEO51−5A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
C00: Σy−F10,s(λ)=100,00

xF10,s=0,3101 yF10,s=0,3191

CEO51−6A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
C00: Σz−F10,s(λ)=116,17

xF10,s=0,3101 yF10,s=0,3191

CEO51−7A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
C00: Σy−F10,1(λ)=22,63

xF10,1=0,3100 yF10,1=0,3190

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_C00

wavelength λ /nm
400 500 600 700

C00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
C00: Σy−F10,1(λ)=22,63

xF10,1=0,3100 yF10,1=0,3190

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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CEO50−7N

CEO50−1A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
P00: Σl−F10,1(λ)=24,20

xF10,1=0,3611 yF10,1=0,3521

CEO50−2A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
P00: Σm−F10,1(λ)=19,70

xF10,1=0,3611 yF10,1=0,3521

CEO50−3A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
P00: Σs−F10,1(λ)=8,96

xF10,1=0,3611 yF10,1=0,3521

CEO50−4A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
P00: Σl−F10,s(λ)=102,28

l−F10,s(λ1,m,2)=2,16, 4,33, 2,16
λ1,m,2=511, 570, 624

CEO50−5A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
P00: Σm−F10,s(λ)=83,30

m−F10,s(λ1,m,2)=2,05, 4,11, 2,04
λ1,m,2=496, 545, 589

CEO50−6A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
P00: Σs−F10,s(λ)=37,88

s−F10,s(λ1,m,2)=1,69, 3,39, 1,69
λ1,m,2=422, 450, 475

CEO50−7A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
P00: Σl−F10,s(λ)=102,28

l−F10,s(λ1,m,2)=2,16, 4,33, 2,16
λ1,m,2=511, 570, 624

CEO50−8A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
P00: Σm−F10,s(λ)=83,30

m−F10,s(λ1,m,2)=2,05, 4,11, 2,04
λ1,m,2=496, 545, 589

 

 

  

  

  

 
CEO51−7N

CEO51−1A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
P00: Σx−F10,1(λ)=24,26

xF10,1=0,3611 yF10,1=0,3521

CEO51−2A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P00: Σy−F10,1(λ)=23,65

xF10,1=0,3611 yF10,1=0,3521

CEO51−3A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
P00: Σz−F10,1(λ)=19,24

xF10,1=0,3611 yF10,1=0,3521

CEO51−4A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
P00: Σx−F10,s(λ)=102,55

xF10,s=0,3612 yF10,s=0,3522

CEO51−5A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P00: Σy−F10,s(λ)=100,00

xF10,s=0,3612 yF10,s=0,3522

CEO51−6A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

2,5

5,0

7,5

10

CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
P00: Σz−F10,s(λ)=81,34

xF10,s=0,3612 yF10,s=0,3522

CEO51−7A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P00: Σy−F10,1(λ)=23,65

xF10,1=0,3611 yF10,1=0,3521

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_P00

wavelength λ /nm
400 500 600 700

P00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
P00: Σy−F10,1(λ)=23,65

xF10,1=0,3611 yF10,1=0,3521

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm
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CEO50−7N

CEO50−1A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
l−F10,1(λ)=B11x

−
F10,1(λ)+B12y

−
F10,1(λ)+B13z

−
F10,1(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
Q00:Σl−F10,1(λ)=23,82

xF10,1=0,3062 yF10,1=0,3115

CEO50−2A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
m−F10,1(λ)=B21x

−
F10,1(λ)+B22y

−
F10,1(λ)+B23z

−
F10,1(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
Q00:Σm−F10,1(λ)=21,22

xF10,1=0,3062 yF10,1=0,3115

CEO50−3A_Q00

wavelength λ /nm
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0,0
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2,0

HPE_CIEF10-cone sensitivity y−max(λ)=1
s−F10,1(λ)=B31x

−
F10,1(λ)+B32y

−
F10,1(λ)+B33z

−
F10,1(λ)

B3j 0,000 0,000 0,4657 (λ~445)
Q00:Σs−F10,1(λ)=13,67

xF10,1=0,3062 yF10,1=0,3115

CEO50−4A_Q00

wavelength λ /nm
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Q00
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10

HPE_CIEF10-cone sensitivity Ysum=100
l−F10,s(λ)=B11x

−
F10,s(λ)+B12y

−
F10,s(λ)+B13z

−
F10,s(λ)

B1j 0,2170 0,8357 −0,0435 (λ~570)
Q00:Σl−F10,s(λ)=99,56

l−F10,s(λ1,m,2)=2,03, 4,09, 2,03
λ1,m,2=503, 565, 618

CEO50−5A_Q00

wavelength λ /nm
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HPE_CIEF10-cone sensitivity Ysum=100
m−F10,s(λ)=B21x

−
F10,s(λ)+B22y

−
F10,s(λ)+B23z

−
F10,s(λ)

B2j −0,4299 1,2038 0,0862 (λ~545)
Q00:Σm−F10,s(λ)=88,70

m−F10,s(λ1,m,2)=2,13, 4,29, 2,13
λ1,m,2=489, 540, 584

CEO50−6A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0
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10

HPE_CIEF10-cone sensitivity Ysum=100
s−F10,s(λ)=B31x

−
F10,s(λ)+B32y

−
F10,s(λ)+B33z

−
F10,s(λ)

B3j 0,000 0,000 0,4657 (λ~445)
Q00:Σs−F10,s(λ)=57,12

s−F10,s(λ1,m,2)=2,58, 5,17, 2,58
λ1,m,2=420, 445, 473

CEO50−7A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity l−max(λ)=1
l−F10,n(λ)=[B11x

−
F10,n(λ)+B12y

−
F10,n(λ)+B13z

−
F10,n(λ)]/

B1j 0,2170 0,8357 −0,0435 (λ~570)
Q00:Σl−F10,s(λ)=99,56

l−F10,s(λ1,m,2)=2,03, 4,09, 2,03
λ1,m,2=503, 565, 618

CEO50−8A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

HPE_CIEF10-cone sensitivity m−max(λ)=1
m−F10,n(λ)=[B21x

−
F10,n(λ)+B22y

−
F10,n(λ)+B23z

−
F10,n(λ)]

B2j −0,4299 1,2038 0,0862 (λ~545)
Q00:Σm−F10,s(λ)=88,70

m−F10,s(λ1,m,2)=2,13, 4,29, 2,13
λ1,m,2=489, 540, 584
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CEO51−1A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
x−F10,1(λ)=A11l

−
F10,1(λ)+A12m

−
F10,1(λ)+A13s

−
F10,1(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
Q00:Σx−F10,1(λ)=23,52

xF10,1=0,3062 yF10,1=0,3115

CEO51−2A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
Q00:Σy−F10,1(λ)=23,93

xF10,1=0,3062 yF10,1=0,3115

CEO51−3A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
z−F10,1(λ)=A31l

−
F10,1(λ)+A32m

−
F10,1(λ)+A33s

−
F10,1(λ)

A3j 0,000 0,000 2,1468 (λ~445)
Q00:Σz−F10,1(λ)=29,35

xF10,1=0,3062 yF10,1=0,3115

CEO51−4A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

2,5

5,0
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CIEF10 spectral tristimulus values Ysum=100
x−F10,s(λ)=A11l

−
F10,s(λ)+A12m

−
F10,s(λ)+A13s

−
F10,s(λ)

A1j 1,9398 −1,3466 0,4304 (λ~570)
Q00:Σx−F10,s(λ)=98,28

xF10,s=0,3062 yF10,s=0,3115

CEO51−5A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0
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CIEF10 spectral tristimulus values Ysum=100
y−F10,s(λ)=A21l

−
F10,s(λ)+A22m

−
F10,s(λ)+A23s

−
F10,s(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
Q00:Σy−F10,s(λ)=99,99

xF10,s=0,3062 yF10,s=0,3115

CEO51−6A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0
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CIEF10 spectral tristimulus values Ysum=100
z−F10,s(λ)=A31l

−
F10,s(λ)+A32m

−
F10,s(λ)+A33s

−
F10,s(λ)

A3j 0,000 0,000 2,1468 (λ~445)
Q00:Σz−F10,s(λ)=122,64

xF10,s=0,3062 yF10,s=0,3115

CEO51−7A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
Q00:Σy−F10,1(λ)=23,93

xF10,1=0,3062 yF10,1=0,3115

LVM LVM LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

CEO51−8A_Q00

wavelength λ /nm
400 500 600 700

Q00

0,0

   

1,0

   

2,0

CIEF10 spectral tristimulus values y−max(λ)=1
y−F10,1(λ)=A21l

−
F10,1(λ)+A22m

−
F10,1(λ)+A23s

−
F10,1(λ)

A2j 0,6928 0,3496 0,000 (λ~545)
Q00:Σy−F10,1(λ)=23,93

xF10,1=0,3062 yF10,1=0,3115

LVM

y−0=y−F10,1(λ)
y−1=A21l

−
F10,1(λ)

y−2=A22m
−

F10,1(λ)

y−3=ay−2−by−1
y−4=by−1−ay−2

a=y−F10,1(λa)/m−F10,1(λa)
b=y−F10,1(λa)/l

−
F10,1(λa)

Adaptation:
λa=570nm

 

 

V

C

L

M

O

Y

Y

O

M

L

C

V

V C

L M

O Y

Y O

M L

C V

-8
-6

-8
-6

-8
-6

-8
-6

TUB-test chart CEO5; XYZ-CIEF_10-degree colorimetry, CIE and R21 components of y−(λ)
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