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http://vision-lab.tp.chiba-u.jp
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CIE Division 1
FEEL 5 | Vision and Colour
E4&&K | Youngshin Kwak (22[E)
FIRPEI | @& - Ellen Carter (7 A7)
# ZE |Lichen Ou(&iE)
IRE#E | Peter Hanselaer(RNJL¥—)
KIS HIRBEREEHZEL. BB
s ETIL.ZLTHRIAE, B, EE ., 1REEEE.
SR UVEBAOHREEHEICBER T S5 EFiE
DEEFWEILT D,
E<4HP | http://div1.cie.co.at/
cie:

CIE Division 1 Technical Committee

TC 1-63 | CIEDE2000D & Zh &

Klaus Richter(F1)

TC1-76 | 2=—H&T—4

Sophie Wuerger (1))

TC1-77 |CEAEERXRLBEARDUER

Robert Hirschler(/\>#1y—)

TC1-81

MNEEFAXDZR SN

Klaus Richter (K1)

TC1-82 | FitRHF YA XTI H2FREABDEHE

Jan Henrik Wold (/)L9z—)

TC1-83 | BEEHBIAL AT LDEE S Dragan Sekulovski(#524)
TC1-84 | BIHDREFDESE FHRMHZ(AR)

TC1-85 | CIE15:2004 D $7:T

Ellen Carter(7 A1)
(18) Janos Schanda (/\>41)—)

TC1-86 | BERELHAMDETIL Li Chen Ou (&%)
TC1-88 | &R MBEALH S REEHE P (B &)
TC1-89 | BEEEEZED-HOERENR HEE(BR)
TC1-90 |BREEEHR <FBERT> ZOBA(BX)
TC1-91 | HBAFEOERZEDFHLULEFEE Yandan Lin (&)
TC1-92 |ABOT—EAR—X Kaida Xiao (s [E)
TC1-93 | HEADI-ODEEEBAT—ILDETEL | Robert Carter CKE)
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CIE Division 1 Reporters

R1-53 | RAELBEIE Federic Leloup CGKE)
R1-58 Liaison with ISO TC130 Graphic Phil Green (4 %1 %)
Technology
R1-60 | kit &= {H% Guihua Cui (s E)
R1-61 |ARBBENTEELE Aurelien David (kE)
R1-62 | #EIMIZLED ARIKJL Sophie Jost(T75R)
R1-63 | ZRIMENTES Changjun Li(sh[E)
R1-64 |HEDYARERIRT HEE Changjun Li(#E)
R1-65 | Categorical colour identification AHRZKR—H(AXR)
) The effect of dynamic and stereo .
R1-66 visual images on human health KRB (BF)
R1-67 |Revisiting Correlated Colour Youngshin Kwak
Temperature
A Gamut Area Measure and Colour- . .
R1-68 shift Graphic, based on CIE 13.3-1995 Kees Teunissen / Yoshi Ohno
cie:
CIE Division 8
HEEAFF | Image Technology
ek M EE (TA)AH)
HEESS
8 ZE | Christine Fernandez-Maloigne (75> X)
WEE | Danny Rich (7 AJA)

TFAT - TAORIVERT INA R BEEAT 1
T BERATATERAV-EGROBEIR, LE, O

BB Sa=s—larnIFf. BEMSIUEHE
HREANLDIZEIL, HARSAVDFHIED A
DRET
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CIE Division 8 Technical Committee
Lo o o Christine Fernandez-
TC 8-12 | g% 1L EH &K U ENE [T 5 0D B & 5T Maloigne (752 )
TC 8-13 | H NEEDI-H DB TE Kiran Deshpande (/%) R)
TC 8-14 | Z=Ef-RICE DB RSN ES Noel Richard (75> )
TC 8-15 | BT —HhHATI=BITRAHhS5—D s M. Buchman (7 A1)7)
P s - ~_ = |Craig Revie (/¥1X)
TC8-16 | E—DHRBEEKICKITIBORAND—EH LR (BK)
TC 8-17 | 3D MMKICH (T HBEFFHE A iE Kaida Xiao (/%1 R)

~ Joint Technical Committee

(Div. 1 related)

Stuart Mucklejohn (") R)

JTC7

FHY—EBERARORRILT

CIE191MEA: pmyh— =2 E.
O | mmEOBERICST B | o B T SWOERK:
R (B4

Co-Chair(D1):BARITA (A X)

JTC9

FEHEDRICHRDIEEL

Luc Schlangen (524
Co-Chair(D1) : RS (BR)
Co-Chair(D2) : Peter Blattner (X4 X)
Co-Chair(D3) : FOAE(ARA)

JTC 10

H—XR—D AR R T LI
BFEHE-LHEORZETIL:
CIECAM16

Changjun Li (@)
Co-Chair(D1):Ronnier Luo (4 ¥1J )
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ﬁecent publications from Div.1

* CIE TN 007:2017 Interim Recommendation for
Practical Application of the CIE System for
Mesopic Photometry in Outdoor Lighting
BOERBAIZHITACIESERAIN S AT LD
ERAICEILEEMRELE JTCT)

» CIE 224:2017 CIE 2017 Colour Fidelity Index for
accurate scientific use
FHELRZFHARDI=HDCIE201 7R REEIEHK
(TC1-90)

ABBAITHEYY

* TC1-90 IEMELRFRIRARDI=HDCIE2017E
BRERR
« CIE 224:2017 CIE 2017

« JTC-10 AS—IR—DAVR D R T LIZEITHH
=IO RZETIL:CIECAM16

- FEPHEEL OERBER
» CIE 170-1:2006 %51#8, CIE 170-2:2015 #5248
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TC1-90 BERERBFHRT >
- FER XOBEA(HR)
- HiftT iR & ECIE 224:2017
“CIE 2017 Colour Fidelity Index for Accurate
Scientific Use” C'E 224:2017 CIE 2017
(EFEGRIZMAEDI-HDCIE2017R AEEER)
#2018F4 A IZH R
New Research Forum:
Practicable approach for the evaluation and specification
of color rendition properties of white light source
Chair; Teunissen, NL
= 2
75 B BT &
AROHEABHEDIEEEZRTIEH
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PEEDBERFFMEETE
BoSn-YAoenRAICREITLROME
— REFHERR, - BEXFICLERORAOBRE j

HEEREMNSELENLRERTE CIER¥ « RS
N : 9 N -~ 1
HBAREDAATI ALY 57 | — LESEDARTRILE—5 T |

x HREE =
| AEBARTTOXYZ T HERBTFTOXYZ |

von Kriest& |[Eh&

HIE % DXYZ |
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U*v*w* AE; U*Vv*w*

_ R; =100 - 4.6AE;
Gl NS B Eﬁ;/

® CAM02-UCS RHMBRRELERL-BDRAETILOHLER

BEBRZERDEE WR

— Uniform Color Space

® CIE 1931 XYZRE R (xyBER) XY gt

® CIE 1960 UCS&EEX u=4X/(X+15Y+32)
V=6Y/(X+15Y+32)

® CIE 1964 U*V*W*®ZEfd] U*=13W*(u-u,)
s fz = € VE*=13W*(v- A
Lo mEBEHMES sy
® CIE 1976 UCSEBER  w—4/(X+I5Y+32)
V=9Y/(X+15Y+3Z)  wvie
® CIE 1976 L*u*v*8ZEfE]  L*=116(Y/Y,)"?-16

u*=13L*u"u,"
v¥=[3L*W'"-v,’)

® CIE 1976 L*a*b*®ZEff  L*=116(Y/Y,)"*-16
a*=500{(X/X,)"5-(Y/Y,)"3}
b*=200{(Y/Y,)!5-(2/Z,)}
(X/X,>0.008856, Y/Y,>0.008856, Z/Z,>0.008856)
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BENR

AZETIL
— Color appearance model (CAM)

m FREOEELEZEL-FRORZETHE
.« 1997CIECAM97
« CIECAMO02

CAMO02-UCS ... B9 hZzE#EL-CAMDOFH A X
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a)

Reflectance

David, A. et al. (2015). Development of the IES method for evaluating
the color rendition of light sources. Optics Express, 23(12), 15888-15906

b) 100

°8 g° ¢
:( L ] ®
J :'o ey o8
¢ o > Yo o0
Sl N o
° '3. [ ]
.. .n ...

2018/3/12



FLLVERTHE R DIRE

« Optic ExpressiE TH X
» David, A., Fini, P. T., Houser, K. W., Ohno, Y., Royer, M. P,,
Smet, K. A., & Whitehead, L. (2015). Development of the
IES method for evaluating the color rendition of light
sources. Optics Express, 23(12), 15888-15906

« IESULKRBHAZER) TIH. CCTIRESN-RZERIER
ELTERA

e E o
(99%) BE= sEst
$ B ZEfHE
Szl W cAMo2UCS B EiEy
'o.: . z' .o X
Ri&ER, DFEEE
ﬁ%ﬁiﬂﬁﬁ%i]- 1 ® Narrowband Fluorescent
fﬁ%iﬁi“ﬁf'ﬁ‘ﬁﬂ OBroadband Fluorescent
&RB4SLED 95 +{ m Color Mixed LED
LED+'§5‘§H’:M§9’]’7} OPhosphor LED
| )
o

100

David, A. et al. (2015). Development of the IES method for evaluating
the color rendition of light sources. Optics Express, 23(12), 15888-15906
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TC1-91 BEAROEAKE DFH LU FEHEE

e Chair: Yandan Lin(F =)

* to evaluate available new methods for evaluating the
colour quality of white-light sources with a goal of

recommending methods for industrial use. (Methods
based on colour fidelity shall not be included: see TC1-90).

» CQS: Color Quality Scale
* FCI: Feeling of Contrast Index
* MCRI: Memory rendering colour index
* HRI: Harmony rendering index
* PS: Preference Index
— ARICIG BB EE

JTC-10 AF—TR—TD AV AT LIZE
(T5#T-GRORAETIL:CIECAM16

Year Established: 2017

Chair: Changjun Li (CN,Div 8),
Ming Ronnier Luo (GB, Div 1)

Terms of Reference:

To recommend a new colour appearance model,
CIECAM16, to replace the CIECAMO02 model for
colour management systems.

— BB R TR THIICETILFHR
D, BEILZCIECAMO2EREFIZIRED

2018/3/12
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BORAETILORESE

CIE

CIECAM97s
CIECAM97CCIECANI02

Hunt

Bradford-Hunt96S
Hunt91Hunt94 Bradford-Hunt96C

Fairchild

RLAB93 RLAB96 ZLAB

Nayatani

Nayatani94 .
(CIEX 09-1994) Nayatani97

Luo

LLAB96 LLAB96b

Others

1991 1994 1996 1997 1998 2002

CIELAB (¥3% & 25f4], CIE1976)

CIELUV (9% &72f8, CIE1976)

von Kries (£ JE/&E7T )L, von Kries1902)
ATD (BEET /L, Guth 1995)

CIECAM & ZE ]

« CIELAB

e l* a

L*, J, Q

*, b*

« CIECAMO2 18 x40 22 fH

® J, ac, bC

.aC=

« CIECAMO2 #&xf849 & Z=fd
* Q, am, bm

.aM=

b*, be, by

Ccosh, bc = Csinh

*
Mcosh, by, = Msinh a-, dc, ay

CIECAMO2IZ[FWLVAWAfERER —» R DWEE

2018/3/12
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CIECAM®D i

A7 = REfE
X, Y, Z
B 8,00 = FE

Wi yW ZW

B B RS

SEAAREIE N s 2 EE
R., G, B; L
SERRTZ A D%

(ig?%?§:> R
Rt 1

m%%m% H A BDEz
&iﬁ@gﬁ% h,H, J Qs M C
a’

CIECAMO2? [ &8 =

1. PELGWETEIS—HAECSH (FTETH
G5 LMAMTLTLES) BEIEGEE
IBISTERAYT2BRZERMNELD

2. Yellow-blue & PurplefBisi D [l E

3. FEMMRIEIG DA NFFEITH TS, R
RIDHETODIREDERTE
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CIECAM®Di#
A AN EAEE
e — XY, Z
" SR T & lER B &0 =R iE
MCATOZ% w Yw Zw
Bt AR E JIE s ¥ BE
Rc’ Gc’ Bc LA
G W
WARE | .
SRR Y GTER
B el I
BEBRLE Z
BDEL A BORZ
YA A s h H J Q s MC

a,b

07328 04296 -0.1624 |
Mim =| -0.7036 16975  0.0061
00030 00136 0.9834

038971 0.68898 —-0.07868 |
M, =| —0.22981 1.18340 0.04641
0.00000  0.00000  1.00000

—0.250268 1.204414

0.401288 0.650173
Mq6 =
—0.002079 0.048952

BRI DFE—
Mcatoz MupeZE Mgl SEZ A

0 <

0
350 450 550 650 750
wavelength (nm)

—0.051461
0.045854
0.953127
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Articles

* LI CJ, LUO MR, SUN PL 2013. A modification of CIECAM02
based on the Hunt Pointer Estevez matrix. J Imaging Sci
Technol;57(3):Article Number030502 p 1-8.

e LI CJ, LUO MR, WANG ZF 2014. Different matrices for
CIECAMO2. Color Res Appl;39:143-153.

* LICJ, JICJ, LUO MR, MELGOSA M, BRILL MH 2015. CAT02
and HPE Triangles. Color Res Appl. 40(1):30-39.

* LI CJ, LUO MR, MELGOSA M, and BRILL MH 2015a.
RECENT PROGRESS IN REPAIRING CIECAMO02,
Proceedings of 28th CIE Session 2015, Volume 1 Part 2,
pages 1093-1099, The 28th CIE SESSION, Manchester,
United Kingdom, June 28 — July 4, 2015.

* LiCJ, LiZ, Wang Z, Xu Y, Luo MR, Cui G, Melgosa M, Brill MH
and Pointer M 2017. Comprehensive colour solutions:
CAM16, CAT16 and CAM16-UCS, Color Res Appl., 42(6):
703-718

CIE 2006 LMS & new CIE XYZ

FAEAECEOKEARBER - F11B
* CIE 170-1:2006 Fundamental Chromaticity
Diagram with Physiological Axes — Part 1

« FEPHNEMEL OEARBER - F258
D RRBEREAREAER
* CIE 170-2:2015 Fundamental Chromaticity
Diagram with Physiological Axes — Part 2
: Spectral Luminous Efficiency Functions
and Chromaticity Diagrams

TC1-82 |l EHRTH A K-S HH R E| 20 Homrk Woud
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CIE1931XYZERE *

« CIE1931IXYZREBE R DEFBE (2 "1RE)
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RELEECEIEREER - F£15

c1~10ERETOEHEE T, FREAMDEZREEERR
BEOMADIREREIZDNTIRARTUINS,
. SR I REEE (cone fundamentals)
« Stiles and Burch(1959)M 10E 1R ¥7 % & BE %k (CMF)
» Stockman and Sharpe(2000) M E7 JL%KénigD Ik &k
cBEEONABEBRRORTOT—4, HEEZHA
s FBENARCENERTORINIZLSREREDE
ECHAEARMEDNANZEEEZEREIT HIEITLY.,
10ERFSLV2ERFT TOHAKDAREEZRD-,

2-deg LMS fundamentals
based on the Stiles and Burch 10-deg CMFs adjusted to 2-deg

Cone fundamentals

550 600 650
Wavelength (nm)

http://cvrl.ucl.ac.uk/
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Lens density spectrum

proposed by Stockman, MacLeod & Johnson
(1993)

Stockman, MaclLeod & Johnson (1993)
http://cvrl.ucl.ac.uk/

Macular pigment optical density spectra

lacular pigment optical densit

Bone, Landrum and Cairns (1992) macular pigment density
spectrum from Stockman and Sharpe (2000) http://cvrl.ucl.ac.uk/
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CIE 170-1:2006 1&8&,57—%

c1OERFOHRAESABEDIRILF—REFEEFRE
cBHEROAFRE

c KBEMD PR EALARDIFRE

- HMEDIEE ELTRCERER
2ERHEOHRARDABREDOIRIILF—RBEEFRE
c RFOKRSSICHRL-ERBRDRANAFRE

* FEWITKC-KRAECHROIREELARDNERE

c RFORESITCL-RPEDAFREDRKIE

CIE 170-1: 2006

AEFPHMZL OERBER - 528
RN EREREBER

« SB1HE
EEHAEBDIHENSI10°HTFFTOFBEKE
HAEERBAHOERICEFEFOTND

« 280
FERICAITAREDY—ILELT, A —HIZRER
DX TRTT HEMHEL
o LEEIKR, MEEARKBEIMDIRMEES TH IR
« SEAREARBEMICE D= AR REEh TR (2°
HEL10°7RE)
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. o OIderE)IE Standards *ﬁﬂ
Luminous efficiency functions

CIE (1924) Photopic V(A)

Luminous efficiency

1.0

Efficiency

0.0
350 400 450 500 550 600 650 700 750 800 850

Wavelength (nm)

Energy (linear|

http://cvrl.ucl.ac.uk/

Luminous efficiency functions
2-deg functions

L

http://cvrl.ucl.ac.uk/
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Older CIE Standards *ﬁE

CIE 1931 2-deg, XYZ CMFs

Colour matching functions

1.5 -

1.0 -

Tristimulus value

0.5 -

0.0 n n J
350 400 450 500 550 600 650 700 750 800 850

Wavelength (nm)

obtained by Guild (1931) and by Wright (1928

http://cvrl.ucl.ac.uk/

2-deg XYZ CMFs transformed from the CIE
(2006) 2-deg LMS cone fundamentals

Colour matching functions

2.0 -

A |

1.0 -

Tristimulus value

0.5

0.0
350 400 450 500 550 600 650 700 750 800 850

Wavelength (nm)

http://cvrl.ucl.ac.uk/
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Older CIE Standards *ﬁE

CIE 1931 2-deg xyz chromaticity

coordinates
Chromaticity coordinates
1.0
0.8
% 0.6
£
2
8
L5
> 0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
x coordinate

2-deg coordinates
from 2-deg XYZ CMFs

Chromaticity coordinates
1.0
0.8
L 0.6
£
o
5
o
o
> 0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
x coordinate

http://cvrl.ucl.ac.uk/
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\ R
CIE 2006 LMS £ &V

ZNIZEDEHLL CIE XYZ

« ERENEEFHNERZLOEREER

« FEZHICERDHIHIMTHEASNT:
HEXBERX

s BHESMX-FHROMBLBRICANLONDS

s PERUHRIEFEDXYZEELME
o KIEDARIMLVEEIZE>TIE, KEGEW
s IRILF—NFEORBLYICLEE?

AR
CIEFREE £29 CHAT
- BRitiEREE
+ TC1-93: BERD O DEY B R — L DFHE A

s TO=hIL/—F
* R1-68: A Gamut Area Measure and Colour-shift
Graphic, based on CIE 13.3-1995

- CIEfR#

« JTCO: CIE System for Metrology of Optical
Radiation for Light Responses Influenced by
Intrinsically-Photosensitive Retinal Ganglion Cells
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