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Report on Research Commissioned by the New Energy and Industrial Technology

Development Organization in Fiscal 1999

Development Target: Standardization of Color Management

Abstract
The purpose of standardizing color management is to develop standards for
eliminating variation in color reproduction via multimedia output devices, and establish

an international standard for color management, an issue of primary importance.

Today, international standardization of I/O equipment-independent color information
acquisition and color reproduction methods is underway to eliminate variations in color
reproduction due to differences in characteristics between individual image input and

output equipment.

Further, demand for a scheme that allows efficient expansion of a color reproduction
region is rising. Also, even when the color reproduction region is limited,
establishment of a scheme that defines and so makes reproducible psychological

reaction to colors (how colors should be perceived) is desirable.

The objectives of this research and development project were (1) to develop a proposal
for standardization, including that for hardware (color information equipment) and for
the software that determines the characteristics of the hardware, and (2) to bring
together proposals for international standardization, thus meeting the above-stated
goals. To do this, we have set four targets for fiscal 1999, three of which were

previously set in fiscal 1998, while the remaining one (No.4) is a new target.

(1) Standardization of color control for I/O equipment

We focused on color printers and determined the characteristic dependency under



various ambient temperatures and humidities to expand the ICC profile, thus

incorporating the obtained dependency into the profile.

(2) Standardization of multi-spectrum color image description format

This target was set to obtain the spectral characteristics of fluorescent ink and to bring
together methods to describe colors that can be represented by fluorescent ink. As a
result, we found that fluorescent ink has non-linear spectral characteristics that are
dependent on the type of light source, light intensity, and the geometric conditions of

1llumination.

(3) Standardization of psychological color reproduction

We expanded the scope of our experimental efforts to ensure statistical accuracy of the
standard image for flesh tone evaluation. Because the traditional method of single-
pair comparison is both excessively burdensome to subjects and time consuming, we
proposed a sequence method and compared the results obtained with these two methods.

We found that the latter is easier to implement and more effective.

(4) Discussions of proposed international standards

We reviewed the method of electronic still camera color characteristics measurement
that is currently under discussion fof IS0 17321, “Graphic Technology and Photography
- Color Characterization of Digital Still Camera (DSCs) using Color Targets and
Spectral Illumination” (WD), and the color-space ISO RGB proposed in the above color
characteristics measurement method. We reflected opinions and suggestions from

related Japanese industries into the standards.

Important terminology:
Color reproduction, ICC profile, fluorescent ink, psychological color reproduction, ISO

17321
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DEIL TS, K6.1.26 1 3<INFNRAASOBE, K6.1.271 37 4% —L v bEB
DEETH B, LoXETA NI ZFBLIEANCCD LIZEBRIND., SREEHEHI X
TLERKR. RIFN FEERIS ATLAOGBRALAB T, YIVFN RAASORE
BEe ~g MO XY ZADEBREXY ZNSET 4 AT L —~"DANEERG4 B NDE
B THOND, g ~g MOXYZADERIIIX16DT NIV ZAICLBEHREL S,
INWFND REBERI ATFLTIR. BEEOARY MV EBERSKDDIENTES:
O, REBIDCERSIBRBHAATOXY ZHHETD I ENTES,

R T BIRERIY
HEK
TIFNLR
( AT
_ mEEAm
Xvz A 7
> XvzZ

6.1.24 ~<ILFIN RBHEI 25/



(2) v~NVFNRL REBRI AT LAILABBROEEENL

1) ~w/F Ny MM K58 ER Lo

ADEENOXY ZE2EETIHEEIL. 3/ FOANTH-> TH ADIEEO DR EN
N— B EEEBEETHLOTHNITHEHB LWL TZEMTES L, BREBHL LS
BN EARLIBEICE, (6) ROAL—FFZHEFKRRDO L I IZFNEFNE/AR LB
~Y MO o - EEEE S ATEBO S RBESRIEEBROBIR L2000

oW

x(M)E,(A) mymyamy Y r(A)E,, (L)

VAE,(A) | =| mymymys | g(A)E,(4) (12)
b(AE, (1)

2(A)E,(A)

My 31y

T, E, (L) BEBEEHA~NT ML, E (L) IBERPEXANS "V THS, I
mi5&%#iﬁ%ﬂ%@ﬁﬁ%%ﬁ%%%%%zé&ﬁ%%?u@w‘it\ﬁﬁ%%
EHREDLLTRCASTTOGHBEERB I RTNE 2O RCREREDLS>TLED -8,
DHBEEORFEITOZEDB VN SF I LB
ANEBHPNL—ZFHELHE L TORWEETYH, KEEO S RSO
BB OFEEEICH L TILESHEERBHELIT) L0 TES. K 6.1.28 (A7 ML
ZERTOBEEOMEX %2R RITHBEREDID AT MZEREZ 2%kT (f (1), f
(A)). NRKEDANEBO HRBEERV 3 KO HEEEEY 1 RETRLTWD, #HE
EOFHRFHEBNRITOHSERAILZRONTNDETEH L, ANEBOSTHERE., &
TP R~T L, SEBEH BERBEAXA~N7 M AOEEBENEEMTHNITA
JEBEOBREB TN OHEROBRRBITE Fizkiy 7xyz§ﬁbév%972M%%m
TAHZENTED <~ FU 7 ZAMIT AL, A2 DX HICAICE EN D5 HERETR ﬁbr
ELwXYZ%Exéﬁ\A:ainﬁw%ﬁﬁﬁ4 IR THBENSELSD, iz
B AICE LN %E%$B@Al&%b%lﬁ%ﬁ£%ﬁxékb\Al@XYL
ZEHT AN, BOXYZIFALOXYZERRAEDZEOBREBELD, ZOLIIZA
HEBOGHBRE (XBERBPXEAXT ML) ORLESERICR L TETT 2 F@ICHK
BEEOSEIRERNGATLHEITHEBENALE LD, TOLI RS FBIIHLT
BELWHEELIT) OB EEO SRR H B A FRIE L BITT DM % F -
ROEIEEICANNY FEEZERT I EBMETHD, V—F REL2E-THEITITA
NEBOSREE (XBERIAY) LS (XEERIAN) H—%L, 0ikosid
KLv, 083/ &L, HEEKODHEALOENNSWVITEHTERE « /&Ly, &
LEON—FORUERZERIIHEINDIBEICIT X0 &R EBHNDH. A1~ LF
NUREIE, 2o oRBEE L VRS T LT 0THY, N REFHEOIT 2
CELBHEORBESBFETE S



FA A5 ZE

ANEBOIABRE (XREBHEN)

FEMK (XBERRH)

» T (i)

B6.1.28 AXYT MVEMTOREEOHSX

2) BEEREOTEENFME

INFND REIZE 2 @HEES I al—2a #E PO—Hl2 T, BRRD1701&
BODHKERY 2K ELTD 6 SBETICTRE LZBREESSENSD 65, A, C,
F2, F7. FI11BEATIIBIZ2EOHEEREEZBH L. TATON FE1~1
01Z% L T CIELAB MO I EBRZEAEab 2% 6.1.11IR Lz, &1\ REUTHIET
BZHAS D HRERFTREERICEOLTIN Y FRICEVESRBICHBISIN/ZERIRTH
HELFE, TOYIal—2a f#ERE0., N2 REOMIMC X 0 B ERENE AT
BT EMTMND,

76.1.1 W AIND FE L aEEREOBR

AASIN R | HEEREAEab
1 20.203322
2 16.539153
3 5.791204
4 2.207366
5 0.820387
6 0.731857
7 0.527998
8 0.466352
9 0.449043
10 0.310186




(3) RIFNL RBEEES AT LAORELIZE T SR8

1) RIFN FEBRI AT LADIAE

TINFN REERONHEIZ, AEREEOR ELBERBANXEIIRAZIBEREHET
DBEEZFERTHIENAERICKRDIETH D, ZOLIRFEEEN L /ZEERZTO -
DI, BEEET T ITHIEL TH AT HRE, BREBWENAARY ML, #HEERSH
REEOHET—5, BRBIELT I NEBHEENERICKHELLRS, IN50T—FIF
EEZLICBEEDT—Y THDHINS, ERT Y ELEBIIAT V7 MET B ZENRE
THHEEZAOGNS, REERL TWAEBKET—Y 74— v MR IO D BEEHIC
VBEERDLT-FEE2THFVLHDOIIR,

[ 6.1.29 ICEMEELZHFHEL T, 2OLDBF TPy Mean/-cHRA®E G T —4%
ZRAWCABRHI AT L%ERT., REM GEN) ICTREINLZHENR (B OHE K
T—INHATHNEE, REBIIART ML, BEAI AP ROKTT—5EED
A TPy Mz —% (BEARNEEK) & U TEHEM Bk ita®ans, &
KETIT. BRBEOBRBYHAEARY ML EREAMN S EXEIN-BHEHEGT— 5
Mo, BRBHATOHEEROBEZET =Y LICHET 2, HROBEA Kk ITHES
N-WARIEEGT — 7 I ITNTNOBRBHENIEU THERBIEATOBEES LIC
HET3, EFIBRENHORICVWABADARZE-ZY LICTRAIETRMHITZ LN
T&E5, ¥6.1.30 aHERUE 7O-ICUBO7O—%27R7, ZOXHRF T 7 MES
NIERVFINT RBERIE, RETAHT—YELLTIRED 3 BAEGEERL TKREL
5. FILT A THBELTHRATAZENENTHEEEZ SN,

W (EmE — ] BERA1 WR1)

BERBA L

HEHE .
[}
L3 ;
7 &
| B ‘
Z- LRES T Sl E
vz g =

BEH 2 (HE2)
LR T —

- e =

N AS D RRA

- R T b

T KR EOERT 7

X 6.1.29 EROBERRBIFNXICHIET 28EBRS A 74



Wl

TIVFIN RIRE

mEHEET—5 g, (i=1~M)

i 4

FRER a] R Eifg T — Y ERK < HATHHEER (1) (i=1~M)

WEBBANX AT MIVE, (1)

L #56HstT—y<t(A)f(A)> (jk=1~N)

BHEA

BERLE

RS RHETE

SHREE (L)

4
XY Z#FE || BEEIEIRY ML EMR)

lX'Y'Z'

RGBH#E < | EZy o770

RGB

v

x5
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BEBERAA 72 T 74—y hO—FEX 6.1.31 ITRL1Z. ANy F—, ®RE
BAET—5, BRERNT 5., HEAEET -5, TIFND REGT—INOHRS
N5, BEFHET -1, WATHHBELREBEALARY MILTF—INEEN S,
ET—YDTF—FF 7ty MM, BEREA Tz N TF—YDORET RL AMNSZF DT
—FETONA MRERL., ZOBRET— V1 A EDVTETF—YDORAIAFELT

Do

Ny — ?—h— DWORD “IEIF” X7 4
T4 =y hIN—T3 > Float 1.00 4
TrANYTZ DWORD Tr AN X 4
Ay F—H1Z WORD Ny F—H1 X 2
H {18 Width WORD 2
BEi{%® & Height WORD 2
B R TE ImgDim (F v > 7I)L¥0) WORD 2
BT —5 /31 b1 X (R WORD sizeof (BYTE) 2
Z X7 FVRICE SpeDim GEEE) WORD 401 2
AN FIVERE WORD 380 2
AT MIVERE WORD 780 2
AR MVER WORD 1 2
AR FIVF—#%INA1 31 X SpeBytes | WORD sizeof (float) 2
BESBET - ORE BOOL TRUE/FALSE 4
mESET YT oy b DWORD A®YFT7Ey b 4
mEHET I X DWORD 4
BERmEtAT—-Y0aE BOOL TRUE/FALSE 4
BEREXT -5t 71y b DWORD AEYF T R 4
BZERHXT -5 1 X DWORD 4
BEFET - ORE BOOL TRUE/FALSE 4
BEEEET YT 7y b DWORD AENF Ty k 4
BEAHFET -1 X DWORD 4
INFN RERT -5 OHE BOOL TRUE/FALSE 4
TILFNS RERT -4 71y b DWORD AEYLE Ty - 4
TIIFIN FEIRT—5 1 X DWORD 4
BEREGEOFE BOOL 4
ERERE— R DWORD “JPEG”, etc 4

- ATk 51 A 5 %Y1 X CameraNameSize WORD 2

F—% L > X1&8Y 1 X LensNameSize WORD 2
mEHMET-yE—R WORD LMSC BRE 2. B TZRE 2
BaEE— K WORD 1:Macbeth24 2
TANIBRA 70 b DWORD AEDFT7E Y 4
Ty SEEA T DWORD AEVF Ty B 4
ROE®RA 7y b DWORD AENA 7w b 4
WEBHRIRT MV T— Y DB E BOOL TRUE/FALSE 4
WMEBBEN AR MLA Ty R DWORD AEN) A7t vk 4
RUVFFr > rNRNBET—YOHFE | BOOL TRUE/FALSE 4
TINFFr L r N HEEA 7 DWORD AENF 7y b 4
EEERHERET —SOHE BOOL TRUE/FALSE 4
EEEBEREA 7ty b DWORD AEYFT7Hy b 4
Bid.-| BYTE[12] FHRA/NY T 7 12



X573 AR it} Bk N R
BYTE
NATH [CameraNam Bk
eSize]
. BYTE
L>X% [LensNameS kA
ize]
74 St DWORD ™ X1 a5 L yeiif. £1t48 |  o%
ImgDim
Sy VRS float X A%
ImgDim
w20tk foat X A%
ImgDim
TR -
,.“595]7‘(:%‘*)"( A WORD 9
NameSize
BEART—5 | BOARE BYTE[Name EE
Size]
ARG FNF—¥ SpeBytes - X E
SpeDim
Float X
INFINY RGABRET—5 ImgDim X R
SpeDim
ESERERKT— Tloat % e
mEDun —
ﬁﬁ“ﬁﬂﬂfé HREIK 7 — % ¥ DataNum WORD 1 2
77 T BYTE[14] FHANY T 7 14
F—5ty hA7Ey b DWORD A
DataNum
U N
REDEEY (2 WORD 2
NameSize
BT — 5 X > BYTE[Name
DataNum RS Size] ™ QLS
ARy pF—g | SpeByies X RES
SpeDim
?ﬁ—"}ﬁﬁﬁ HEEEET — Y 8 DataNum WORD 1 2
7 F—Hty b ATy b DWORD x %
DataNum
HEEHEE—F WORD 1.5 KB % 2:48B3 175 2
?&Eﬁi%ﬁ%“‘j"f e WORD 9
NameSize
WERE S BYTEName Qe
Size]
e HEE BasCnt WORD 2
7Y Float X
Ty b X 1 | BFE Dk
BasCnt
DataNum | %t il
& ) oat X
HEBEET—¥ SpeDim X DN
BasCnt
2 Float X
| HEfTIT—% SpeDim X B
SpeDim
THFIN R BYTE X
&7 —5 e e Width X <
TILFN RERT—5 Height Bl
Dim

6.1.31 TJLFIN RE#H 74+ —< v ~DOF



K 6.1.32 IEREFRZMLEL T, 3 REAESEZEETLITILTFN FEERI AT L%
Y. BEM Rk MoBERBIHXARY MLT—INTFOREM (BEMF) ICEES
N5, MEANCTRESNHESR (BE) OEMGT—FIIHT AT HERE, RERHKX
AR M. BB ARG REOKET —F ROBRBIEHKARY ML &S BREHK
TFTOHEROBZENL ., BEAEET S, ZOIATLTREARBHLTOGT—%
Zit9 5. ROIEBT Y LRAFEOT—YBTHEBRT ¥ E2EETES,

REM G Bum1 w1

bt 215

BEmR
WEh o
&| | memm 2y ba :
33
XY2Z % XY ZHgr—% ‘

X 6.1.32 RERACRZOEHRI X7 L4

2) TINFN REEE D 25 LOEHE(LREEE
LEOTIFNS REEEY AFLAQOEREERT22DI121F

- EEHAEGQT Y 7+ —<T v b
-BRRICNELRLIET—YDTI7 AN T+— v k
DEELTREEEEE THHEEZIOGND, JIT. BFRIIVELRLRT—F 2%
BEICEOBET S0, BESRRERCHREROERTAENLELLRDN, M@
BICINSDT—YER/BTEL ZENFABEICEDSBERI AT LOEREIIN
BHZTEEERD, TOEDODHED—DEL T, HHRFENEH O EEIREE R
MOBEFGEOBREMBTIHEMREINTNS,? ZOXdRFEICEDESR
BRSO THRELGICETATF— YD T7+—< vy FERFTHIIENEETH 3,



6. 2 WFANIMIANI-EIBROERE R O EE(L

6. 2. 1 ¥pR1 O0FEORE
EEHRGEAOILRICIET, HAMCFOHANFTITHDLEOHMRBEZR/,
HABOEBHRAEZBL TREEOKRMMIGRIEZT> 2.

6. 2. 2 HIWABAHNT>F
(1) BHAACFOHEEHEROHE

—Miz, WXAWEIR, BYCEOLEE (daylight fluorescent pigment) &IN5 F K
BEHEZEEIELDTHD, ZOFHEXERIT. BASPDIVWIEEXICHIZBHOTF T, b TH
ﬁﬁ@é%%?%ﬁﬂ&%%ofhé Fo, B bamEs GRiEHRE) ORXIL. FHILE
MOFENEEE R D-D17, BHEEXNLTHRAE (FH) LREINTVLS,

EAMEOHEEIT. %IBZLf:ﬂ*ﬂfﬁ%’i.%ﬂiﬁo)y‘clzw#—&?&mafﬁktﬂ@”%ﬁﬁ‘ R e
TT. MAKDBIZEORIGICHBINS EAHEL, B@CEENET S, FHEORER., —RICE
WERHI ISR EN S <, FEERIEAEICHWEESbN TS, ZoXdRmitE
ERTERIZ. FICHEOLLE#EEL, KTFOKRZEITRES ZEMNRBHUICOL > TWBKET
Th 5,

fihh. ZEORBRKVHEXAT > FEMALCBRRAICEAITZ28HETERT., BREONRNLS
Eid, 48 ((MYK) ORZERTCEBA2EXBR T 2F 7y FHIRE YV SETHRINRS 5. THho D
FIRHE, BROBERICEXZETLRAENERS ZDIC, BULEOZEBREERTI2OEFTEHL Wik
MTHsd, BIZ, A7ty FEIRNICB LT, 194FIIYr70rky b (L—H—~Kvy k) 25>
FLCRBTBIMAT )= R ERaI N, ORI 22T HEHICED. ROBRET LA
BEEIN, TOLAL S FOMKOIBENOBACHEBT2HEDSE VEEMALITIFER
BHLESHLWLEEROZEZAHERITEMMNFEBIIR >TSS, £/, VAT Y — 6004,
TNBREICEIZ2HRBMEEDZLEICED,. HIEOBEOERDVFEB TETIEVRSEZHRKIE
FEEMERbEEE -, VI ETHRTIR, @REECSTRDOIIC, BEROIFERE
LTERLBEEELIZEMNRLFTHORATVWS, TORNOFPTA > F oz vy b TU 2 F—1F.
(MYKDA > F 8 O FE2FERLEZ6BONT T TV MENLE->TS, ITNIT, 38X
B4E1CFOBELOBLIVWEER, HMBEROLSDTBNTI1 FEBOESNE - KRB
BEH->-TWaEDIZHEELNS,

FEBRIT. WHROTOEAA > FTHEEIERABHEIDDIEIVEEZONDHKET T E2RE
OHRBEL TS, TOHIZ, XECHAA 7Ly FAIRIZERINSEXE T > FORE LG
T35,

(2) &@AMHOBEE
BLDIT, WSO DRENZHEAMEIZRL, TORBEEHEIZENT D,
DENRERT 2+



BABRERAFE, KBAC—RBHAAOO ETERABHBIILMRZ VLN, 75975
T hEEOENFEEBHETHLHEALREXEBERET I EOEXI > FTHS,
FAMELE L TEEEXENRFEAIN, SEEORBBEHIIROL I L ONDH S,
FR-+-620nm~630nm F&--520nm~540nm E5--450nm~455nm
DA FRBERRMEKERNADHD, ~RONA > FEHBL TR, MEHE, MELHE
MENTND,

2) B
HAERRBRRLEHOBEIDBREVWEROATRENAL. COXRIERTHILBRMESNIC
HWATRAX2DT, MEOREPLRAY—FICHHAEINDS

BXEEME (1) - BeE CI :Color Index

=) Ju £t CI Generic Name |88

"] FATITE Basic Yellow 1 | F 7/ — ) REEETRE
TVUT7 O RANKTFTE Acid Yellow 7 T 7512 RREEHERE
INALyt1 . Acid Yellow 73 |FH 5 REHTHE
N— w74 TLTO—H6 Basic Yellow 9 70T RIEEMERE

7R O—4%326G Basic Red 87 FH T RIBREELRE
IF Acid Red 87 FY T REHTRE

¥y |o—%3 B Basic Violet 87 | ¥4 > 7 RigEMRH

(BERZENRT v (1998F) : AEBEEERKE LV IIA)

BAsEAEE (2) - SERVHER

s i3 1 TR | #AH i
£ (um

7 I 2RIV L k. BRIR/E 3~5 = BE., VYSET7 2 F,
7 2 R#thg BERER, 5 2AF v
TR A TIF RBIESBE. |0.5~1 = oty b1 F
7 2 RERE BRAR
727 UL E Ko gk, BRIR 0.5~1 B BRER. kKt S5EY

A>F, Ka-54 7
7 7 UILEE Ko EE, ERIR 0. 1~0.5 B wBHY—h—1>F
TU7 I REIE | iR RER 10~20 B TIZAF T

\

A

(BEHENCRTy s (1998F)  HXABEESKELIDIH)



Bt | {bER /MK HHE—7 | AR SEERT | AR | Ag
& (nm) £ (um)
=% ZnS:Cu 525~530 = 20~25 =g | &R
SrAl,0,:Eu. Dy 520 E T~13 RE IR >+
B# Sr0 (A1B),0,:Eu. 490 =3 6~8 Wk | T AyFY
Dy
Sr0 (A1B),05:Eu. 490 Es 6~8 A%
Ho
5 (Ca. Sr)S:Bi 450 E 10 H

(BERENFT Y (1998F)  BRBEFKWEO5IMA)

(3)  SEXYEBIIET DIISRK

Bl s stIcBT Al ISEAOEAEREZMEICRT. INSDOJISHRICHTS Z2HELAG
EOFHEEL, FEBOKREELODDHELETERL TS,

JIS 7 8724-1983 : (KBHBOAEE) ZORKIL., LERBIEDSREBRRVIIEREIC
BEOX Wl (REBRICE>THARBEZMET 2 H/EL TR RO=ZFFELZHET IHGIC
BOWBBBAXDOG AR ZBET S HEIDVWTHEL TV D,

JIS 7 8720-1983 : (MEHOREONKTEENE) ZoRKE, MHEEBOHBIZHNVSIE
DK OB IR QYN MR B R OEBARBRICOVWTHREL Th b,

JIS 7 8902-1984: (Ft/ P EEHENE) ZOREIE, SLERTLIVEDOBLER VA
BICEAT I/ CEEABXBICDVWTHEL TWS, TOXERI, JISZ8T201CHRET S
BHRIHEBUZEAXBICHE TS, b, EAXZELCVWIKROBRERVRAICHERT S
EMTESD,

JIS Z 8717-1989 : (&#AMAEAOBERE) ZOBRKIE. LERFICEDSKRABRLUIER
FILEDY (VI BERICE-> T, HAKORFAMEOBZBAET L HEIIDLTHEL TY
%,

JIS 7 8722-1994 : (BOBAIEE—RHEKVEBMER) ZORKIT. 2EHFIIEDIERE
FROIVERFICE D | YW nREBRE > TYHBREBZAET I HEIIDLVTHRHELTWDS, 2
B.HAEORFYMAOBEBET SHEEICF. TISI8TITICK D, £ XYIREBR KUY )Y 0y
ZERIEZ, BBEFOBIIHL TRLS AN, ThTNI~4° ORFRUY” Z2BASREIBITS
RBEEGIIHML TRVLWEEZHF LD é:'d“éc‘:%l:iﬁﬁﬁ'é“éo



JIS 7 9108-1990 : (BAREEFKR) ZORMKIT. T8 - sl - BRIEEE - 2K - Kk -
BIGR EOEXS, B B - BHE - 28 MEREFEER<, ) - EHilj - g - MIERELRE

CBITBKREHERVHBARMOZDO—DOFEEL T, JIS 7 9106ICEDEIIS 7 910712
RETI2LEEEHN. JISMTO0ICHRET 2 HILRELEELREICHAEEBMZHAVWTMI 2L
EERHIAEEEZERIIDODVLVTHEL TW 5,

ATF—REELDDDII, A D FOHADHKI ST LA - T7 05 %2KDD IENEE
TH2. AT —TIHETX#ZH TS, BEEEROETFTHMASHANAERSEHESLIF [#
FHMEO D A BEMOEIIOBE T M%) (BFRISTHE10A. UDC 535.371:535. 651) & ARTF—
Z-HEEEEORADNERR THABE EWLE~OIA) (1982F) THD, KL, BEK
DHEFT, TEERATLREELFAULDABICLDEFMEZELDLEDBOTH S, £/, K
T8RO, —MBHAHBEZBNALCEENDH S, LEW->T, Thos0oNEFLE5H
LS, AEBRTHMAT 20 MBI AEEHF-4500E 0BFRERT,

6. 2. 3 BXYEBOAEITHT I XHMBE

HAVMBICETOBEEOLEAETIE., FEORBENXAB FICBI 2R NAMEREERICHT
TEDSHEE,. (DEEXOMERAMEPLEAMIIEN TN NBEREL L2008,
Q)2 HABEOBBA 2 =FBREERVREFICESRA - BB~ = FMESEMNE, 0%
KENdZ ENbholz, FETREREELL T, () ICET AR, BEROFMHERSE.

(2) ICETBMERL,. —F, ZROICIIMAEARETH S, £, —F. ZFRSOHARBFE TR
JISIEORIBEE L TEEBMOFEZEDDENTHRIL 2 rﬁfﬁ%ﬂ?é@iﬁﬁﬁﬂﬁﬁ%&%
DEANAELE b, ZoWwET. BIABEILZEIC Ty L ATITODNTHO. Hikl:
HENEA - RBRTRECERHAGEALENEL. EHORNTO NN KHEER 2 R
5, HEI: FEIEEACHEETH DM, %%WE@.%W&%&“E&@FE}K\ BENXHEHR
TANIXIFHENXEMA 74 NI EBALLEZOIBEOE D LNHEERERET S, H
EI 20 ABREB THABOEEEZE L LEBEAXARBH—% fcﬁ?ﬂ'l*ﬁif HFRAREOAR
RUORBZHETS., THEONSBEREOREENRLONTVS, TORETIE. Hikl
EHERINETEIRERSERWRBEZRENEGE SN SN, 7:7¥£I FHREXEORMORIICEF
LZ-BIEMNAESNDS, RESIEMHBEBEREEFEZMS7-DI2IE. FEITEFEIIINIWED
Do

KTF—T T, —F. HREKOBEITIHDHIEIIEZBBIITHIENTES, £/2, EROLR
HEBEITXDHOCAOLEN, AERICEALBESE (B ®XHANEFTF-4500) LRU A%
RERALTHBD, BEROMEZEBRL T, ERZEDTITSLENSH S, £, — B2 #HIKE
Bl zHEITHICE, KT - HEROFENSEIINRS, UTIL, TNS0HREOANSCEER
HBETEMBEIIBNT 5,



6. 2. 4 2ANBIELIHMATERE (B BLRMMEREFES295. 1982)

(1) HAMBORABEESZOMBEE

TEXMEBL O HBHEMOEIOBETSMAL O MR OBRE T, ASITHT S EEH
BOBEREZ T D ERICHET S IEANEETH S, HAMB O KAERIZEFIEDO D KLEZ
W20 RBEE, |BOFAREAVWDIEHBELHBEND D, 20XEET. FENIRD
EHEINTWVWS, ZOAHEKIE, DonaldsonRiICK->THO oSN, TOERBADIBNSEHE.
BE. (runK o itk THMAHRAENINTWVS, LML, TOHKEITEDWTHERME (E
BRBORFANT T A« TV IDORESE, MEAFRORAREICERNT 2HE, B
WHRFANBIRBROLI2FEAREEZET D) 2ERIIERITTZICE. AERECHTIFEML
RPN DMDORERMN LORBROMENR DD, 1O KELZANDHKEICEHL TR, €
DHEEDEBELRBLELBEXOMEAESKEAVIETOETFIROEINEECHELZ
TWwa, | EORBTIRCED, BRIZ2H/AHEENEENICKRDIEHICFMARTH D EL T,
EHEEBOEXTNADMEHET D HEFZEDOLMRZER LREEZL TVWD, TOHRKRE
FoHhNs, FERIIEBRTIOIATEZELDELUTORDINER S,

—MIZ. MAREOSKXAEREIT, SEAALEROSNABHBEELLET S EIC&- T,
REDORARFHES D VWERHATTOT A T7 VI ERDDIETH D, JISHEHKE T, F—
FHTRARVEABILMEAEEAICB T 20X B EELes, . 2R (FE@) BOREA
BB EEELen, D (Les, /Len,) . XISE—&BTRBHLE—FMOR—IKA
NIZ, MENSKHTHHHAMAR Os, ERLEHRFHEANSRNTDIHHBHE on, &0
(s, /®n,) EHRFELTWS, /=, JIS 7 8105OBETIE. RIZEOUNDHI T X -
Ty HELTR (L) TEEL, BEOWL (Os,/Pn,) XU KARFETHSEHEL TH
%,

kOB EEZ, JIS 7 8722-1994 (BOBPEHE—REXRVEBMEER) ITHESN T
5, ZOEMIE. CIENI986FEICHERL 7~ Publication CIE No. 15.2(1986) COLORIMETRY.
SECOND EDITION®1, 2, 3 (BLF. CIE. No. 15.2&W0WD) ICEDA2MEBOREEIZEHL T
W3, HAEMEICHTH2HAMHEER (KX T2A - T7724%) &, JISISTITTHEL
Thb, £72. BERIZBLWTH, LEEORHRBRLEOBEWERNR, 0ERH - 45EZHEH TEHA
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N.T H.N T.K M.H EY Average
4b | 2.0476] 6w | 2.8095] 2r 1.1429] 4c | 2.2381] 2w | 2.2381] 2w | 1.2381
2b | 1.8095] 2w | 1.3333] 2w 1.0476] 4g | 1.5714] 6w | 1.7143] 2b | 1.0667
4c | 1.1905] S 128571 2b 0.9048] 2c¢ 1381} 2¢c | 1.4286] 2c | 0.9429
2m | 1.1429] 2¢ | 0.7143] 2m 0.9048] 2g | 1.1905] 2b 1.381] S | 0.8952
2w | 1.1429] 2b | 0.6667] 4b 0.7143f 4b | 0.7619] S 1.2381] 4b | 0.8667
S 0.8571] 2y | 04286} S 0619] 6w | 0.7619] 4b | 0.4286} 6w | 0.7333
2¢c | 0.8095] 4b 0.381] 4m 0.5714] 2b | 0.5714] 4c | 0.3333] 4c | 0.6857
2r | 0.7619] 2r | 0.2381] 2o 0.4762] S | 0.4762] 2y | 0.1429] 2m | 0.3619
4m | 04762) 2m | 0.2381} 2¢ 0.381] 2w | 0.4286} 2r | 0.0476] 2r | 0.2476
20 | -0.1429) 4c | 0.1429] 4o 0.3333] 2yg 0.381] 2yg 0] 2g | -0.0952
2yg | -0.2857] 2yg | -0.0476} 6w 0.2857] 4yg | -0.1905] 2m | -0.1429] 2y [ -0.1333
40 |-0.3333] 20 |-0.0952] 2k 0.0952] 2y [-0.2857] 2¢ |-0.1905] 2yg | —0.1429
2g -0.381] 2g | -0.2381] 4r |-0.0476] 2m | -0.3333] 2k |-0.2857] 20 | —0.2095
2y | -05714] 4g |-0.4286] 2y -0.381] 2k | -0.381] 20 | -0.381] 4g | -0.4571
4g | -0.7619] 2k |-0.6667] 4c | -0.4762} 4y | -0.7619] 4y |-05714] 4m | -0.5143
4r |-0.8095] 4y -0.8095] 6k |-0.7143] 20 -0.9048] 6k |-0.8095] 2k |-0.5238|
4y -1| 4yg | -0.9524] 2yg -0.7619] 2r | -0.9524] 4o |-1.0952] 4y —0.7905]
4yg [ -1.1905] 4m | -1.0952] 4y |-08095] 6k |-1.0952] 4g |-1.0952| 40 —0.8476]
2k -1.381] 4r | -1.1905] 2g | -0.8571] 4m | -1.2381] 4m | -1.2857] 4yg —1.1048|
6k | -1.4762] 40 |-1.2857} 4g |-1.5714] 4r | -1.7619] 4yg | -1.3333] 6k -1.1048|
6w | -1.9048] 6k | -1.4286] 4yg |-1.8571] 40 | -1.8571] 4r —1.7619' 4r | -1.1143
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#6.3.12—1 #BENTOIFIEZEOHERERE[E
N.T
1HE |REE|208 |RE@|3EE | REME|F19 | REE
1] 4b | 2095 | 4b | 2571 | 4b | 2.4286 | 4b | 2.3651
21 20 | 1810 | 2b | 2095 | 2b | 1.8095 | 2b | 1.9048
3| 2m | 1714 | 2c | 1.714 | 4c | 15238 | 2c | 1.5397
4| 2r | 1524 | 4c | 1667 | 2r | 14286 | 2m | 1.5238
5| 2c | 1524 | 2m | 1429 | 2m | 1.4286 | 4c | 1.4921
6] 4c | 1286 ] S | 1.048 | 2c | 13810 | 2r | 1.1587
71 2w | 1238 | 2r | 0524 ] S |o09048 | S |0.9683
8| s | 0952 | ow | 0476 | 2w | 05238 | 2w | 0.7460
9| 4m | 0667 | 2¢ | 0048 | 20 | 0.1429 | 20 | 0.0000
10] 20 | -0.143] 20 | 0.000 | 2g¢ |-00476] 2¢ |-0.2698
1] 2k | 0524| 2y | 0095 2y |-0.4286] 4m |-0.3016
12| 2y | -0667| 4z | 0.333| 4g |-05238| 2y |-0.3968
131 2g -0.810) 2yg | -0.381] 2yg |-0.5714] 2yg [-0.6508
14| 40 | 0952| 4y | -0.762| 4m |-0.6190] 4g |-0.7619
15| 2yg | -1000| 4o | -0.810| 40 |-0.8095] 4o |-0.8571
6] 4r | -1048| 4m | -0.952] 4y |-0.0048] 4y |-0.9524
17| 4y | -1.190| 4yz | -1.048| 2k | -1.0000] 2k |-1.0317
18] 6w | —1238| 4r | -1571| 4r |-1.1905] 4r |-1.2698
190 4g | —1429| 2k | -1.571| 4ye |-1.4286] ayg |-1.4127
20| 4ve | -1.762| 6w | -2.000] 6k |-2.0000] 6w |-1.7619
21| 6k | -2.048| 6k | -2.048| 6w |-2.0476] 6k |-2.0317
NT ) 4o
4 2b 2 g, 20 5. 5, Y 1 am ow |
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£6.3.12—2 HWBREHLNOIMUBKEOEREREH

H.N
168 |REM@|26E | RE(E|3@B | REE| I | RE®
1 6w 2.286 6w 2.952 6w 25714 | 6w | 2.6032
2 S 1.381 2w 2.714 2w 20476 | 2w | 2.0476
3 2w 1.381 S 1.238 S 1.0476 S 1.2222
4 2b 1.095 2m 1.000 2b 0.7143 | 2b | 0.8889
5 2g 0.810 2b 0.857 2c 0.6190 2c | 0.6984
6 2¢c 0.762 2c 0.714 2y 05714 | 2m | 0.4127
7 2y 0.619 2r 0.286 20 0.3810 | 2y | 0.3968
8 4c 0.619 4b 0.048 2yg | 0.0476 | 20 | 0.2222
91 2yg 0.333 2y 0.000 2m | 0.0476 | 2g | 0.1905
10] 20 0.286 20 0.000 2k 0.0000 | 2yg |—0.0159
11| 2m 0.190 2k -0.095 4c |-0.0476] 2r |-0.0476
12 2r -0.238 2g -0.143 2g 1-0.0952] 4c }-0.0635
13] 4b -0.286| 2yg | —0.429 2r |-0.1905] 4b |-0.1587
14| 4g -0.333 4c —0.762 4b |-0.2381] 2k |-0.3810
151 4y -0.714] 4o -0.810 4y |-0.5238] 4y |-0.7143
16| 4vg -1.000 4y -0.905 4g [|-0.7619] 4g [-0.7143
171 2k -1.048] 4g -1.048 | 4yg |—0.8095] 4yg |-1.0000
18] 4o -1.286] 4m -1.143 40 |-0.9524] 40 |-1.0159
191 4r -1.333) 4yg | -1.190] 4m |-1.3810] 4m |~-1.3016
201 4m -1.381 4r -1.619 4r |-1.4286] 4r |-1.4603
21 6k -2.143 6k -1.667 6k |-1.6190] 6k |-1.8095
H.N 4
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#6.312—3 HWEBETKOIHMIUREOHERERERE

TK
1898 |REME|26E8 |[REM|EE | REM|Fy | REE
1] 2w | 1381 | 4b | 1238 | 4b | 1.1429] 2m | 1.1111
2| 2m | 1238 | 2m | 1048 | 2m | 10476 | 2w | 1.0635
3| 2r | 1048 | S | 1000 | 2r | 09524 | 4b | 1.0159
2l s | 1000 | 2r | 0952 | s | 09524 | 2r | 0.9841
5| 2b | 0952 | 2b | 0905 | 2o | 09048 | S | 0.9841
6| 4m | 0857 | 2w | 0.005 | 2w | 09048 | 2b | 0.9206
71 2c | 0810 | 4m | 0714 | 4m | 08571 | 4m | 0.8095
8l 20 | 0810 | 40 | 0667 | 4o | 05238 | 20 | 0.6349
9| 4b | 0667 | 4r | 0667 | 20 | 04762 | 40 | 0.4762
0] 6w | 0286 | 20 | 0619 | 6w | 03333 | 2c | 0.3810
1| 40 | 0238 | 2c | 0381 | 4r |02857| 4r | 0.3175
12 4c | 0095 | 6w | 0.190 | 4c | 0.1905 | 6w | 0.2698
13| 2k | 0095 | 2k | 0000 | 2c |-00476] 2k |-0.0794
14| 4r | 0000 | 2y | 0571] 2k |-0.3333[ 4c |-0.1746
15] 6k | -0714| 4y | 0714] 2y |-05238] 2y |-0.6825
6] 2y | 0952 4c | 0810] 6k |-05238] 6k |-0.7619
17| 2¢ | -1.048| 2g | -0905| 2¢ |-1.0476] 2g |-1.0000
18| 4y | -1143] 6k | -1.048| 2yg |-1.1905] 4y |-1.0159
19| 2ve | -1.286] 2ve | -1095} 4y |-1.1905| 2yg |-1.1905
20| 4yg | 2.143| 4g | 2048 4g |-1.8095] 4g |-2.0159
21] 4g | -2.190 | 4yg | -2.095 | 4yg | -1.9048 4yg |-2.0476
T §§ 2K 4r 2g 2
gy 2m S 4c ol 4 ve 4yg 4g
2r | 2bj ab l 6k 2y 4y
NN NV
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%£6.3.12—4 #HBEMNHO3IULBEDORE R E REM

M.H
108 [|REfM]20E [REE]|IEE | REM|FH | REE
1 4c 2476 6w 2.429 4c 25714 | 4c | 24444
2 6w 2476 4c 2.286 6w 1.9524 | 6w | 2.2857
3 2c 1.238 2¢ 1.286 2c 1.6667 2¢ | 1.3968
41 2w 0.905 2b 1.048 4g 07619 ] 2b | 0.7619
5 2b 0.762 2g 0.762 2w | 0.7619 ] 2g | 0.6508
6 4b 0.619 S 0.476 4b 0.6667 | 2w | 0.6349
7 2g 0.619 2vg 0.381 28 05714 | 4b | 0.4921
8 S 0.429 4g 0.333 2b 0.4762 | 4g | 0.4603
9 4g 0.286 2w 0.238 S 0.4286 S | 04444
10] 2yg 0.238 4b 0.190 2yg | 0.4286 | 2yg | 0.3492
1 2y -0.143 2k -0.190f 2y |-0.2857] 2y |-0.2222
12] 2k -0.238] 2y -0.238] 2k |—0.3810} 2k |-0.2698
13] 2m ~0.476 | 4yg | 0.333]| 4y |-05714] 4yg | -0.5556
14] 4yg | —0.667] 4y —-0.619] 4yg | 0.6667] 2m |-0.5873
15] 20 -0.905] 2m | -0.619] 2m |—0.6667] 4y |-0.7143
16| 4y —0.952 20 -0.619] 20 |-08571} 20 |-0.7937
17] 6k -1.000 6k -0.952 2r |-1.0952| 6k |-1.0476
18 2r -1.048 2r -1.238} 6k |-1.1905] 2r |-1.1270
19| 4r -1.429 4r -1.429] 4m |-1.3333] 4r |-1.4444
20| 4m ~-1.476] 4m -1.571 4r | -1.4762] 4m [-1.4603
21 40 -1.714 40 -1.619] 40 |-1.7619] 4o |-1.6984
M.H
2g 6k
4c
S 2k 4yg
=me o % T%T/ 4g zyl zml 201 2r  4m 40
| l | J« vlvd Ly l | |
| | | | ] T | |
3 2 1 2yg O 4y -1 4r -2 -3
4 20
g 2m
2EA GIV 4 2 9, 2 S lZW 2k 4yg ay 6k 2r 4r 4m 4o
3 2 ‘ 2%3 a 0 2y i’ -2 -3
2 23 3’“ 4r
w YE 2 Ve 2 4
3EE 4c 6w 2¢ g Zgl ly 4yl ” lr 4lm 1 0
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3 2 1 4b 2b 0 -1 -2 -3
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w S dyg 6k 40
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#6.3.12—5 #WREEYO3IKEEOREREREE

EY
1688 (RE@E|2E8 |[REM|3EE | REM|F9 | REE
1] 2w 2333 ] 2w | 2238 s [1.8571 | 2w [ 2.1429
2] 2o [ 2000 | 26 | 1905 | 2w [1.8571 | 2b [ 1.7619
3| s 1524 | 2c | 1857 | 2c [14762 | S |1.6667
4] 6w | 1.238 S 1619 § 2b |1.3810 | 2c | 1.4603
5| 2c ] 1048 ] 6w | 1286 | 6w | 09524 | 6w | 1.1587
6| 4c | 1.048 ] ab [ 0714 | 4c [03810 ] 4c [ 05873
71 40 [ o762 ] 2m [ 0381 | 2y [o0.1905 | 4b | 04286
8| 2m [o0714 [ 4c [ 0333 | 20 [00476 | 2m [0.2063
o 2« ] -0095] 2r | 0048 ] 2k [0.0476 | 2k [-0.0952
10] 2yg [ -0.381] 20 | -0095] 4y [-0.1905] 20 [-0.142¢
1] 20 |-0381] 2k [-0238] 4b [-0.1905] 2r [-0.2381
12] 2y [ -0429] 2y [-0476| 2r [-0.2857] 2y {-0.2381
13] 2r | -0476]| 2g | -0.762] 2yg [-0.2857] 2yg |-0.4921
14] 2¢ | -0476) 2yg | -0810] 2g |-0.3333] 2g [-0.5238
15] 4y [ -0667] 40 | -0810] 2m |-0.4762] 4y [-0.6825
16| 6k | -0857] 6k | -0810| 40 [-05714] 40 |-0.7937
17| 40 [-1.000] 4m [ -1.190| 6k [-0.9524] 6k |-0.8730
18] ayg [ -1.381] 4y | -1.190] 4g [-1.0476] 4r [-1.2857
19] 4r [ -1381] 4g [ -1238] 4r [-1.1420] 4g [-1.2857
20| 4m [-1571] 4r [-1.333] 4yg |-1.3333] 4yg |-1.3810
21| 4g [ -1571| 4yg [ -1.429] 4m [-1.3810] 4m [-1.3810
EY
‘z‘g " 2yg %z 40 A 4g
2b S 4b 20 r 4yg
e T T O IT
| l ] l [ | | | 1
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2w 2b 2¢ S 6w 4c 4b 2m 2r 20 2g 2y 2k 2yg 4m 4o 4y 4g 4r 4yg 6k
IV
6.3.25 SWBREO3KILBKE (TH®)
MerE i ERGERESE)
, . B&<: 2w, 6w, 2k, 6k)
TN |[F) By 3R B E
& FEHREAE 300
2w 1.33
2b 1.25
2¢ 1.10
S 1.06
fw .91
d¢ 0.86 250
ib 0.83
2r 0.15 ¥
20 .02
2g -0.19
2y —0.23 200 H
2k -037
2yg -040
4m -0.73
40 -0.78
4y -0.82
ig -0.86 150
4r -1.03 100 150 200 250
dyg -1.28 a%
6k -130

6.3.26 MlEArELTZER
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6. 4 EEREKERES
6. 4. 1 BBOEDS

¥9. SHEZEOEBETS-DIC L WD4 OBRAFEREZERT S, Z0H%, 1999
£ 11 BIZFEINTS TC42&ISO/IWG20(42/130) 20 v Y F— )V REEIZHIE, AF
ELTORKITAL FEERT S, IRTER 1 E LT, WD4DOEAGER, iRfHERI2& L
TWDAIZHTHARIAL FERMAT S, 2B, IHFAFLEZARIAL hOHRT, JP-8 £
T, EEAIVYT—IARRMCHEN SR LA T, ThHBEOHDIT, <
OBEMLZHDTH S,

Ay TV REUMEIL. WD ERRICIEL T, BEANSOBERNBRBMAINS LI,
ETERDER, > 3al—2alE2&HBEOBNEBEOOKD B,

6. 4. 2 EB - BHNE

WD4 ONFICDWTUTOL I RERBBEND S Z ENbholz,

1) EDOXDIBAASHHRRIZONTAEETH S,

2) Raw data, unrendered data OE BN ARAETH 5.

3) HiEADHIZ. HHBREREORE S EICET 5L H 50, LfTL TW3BIEC
61966-9 MBI N TRV, F/o, BIEHEOFMIZ OV TORR BN,

4) ISO RGB i3. ¥— >3, BEROBIINENOBEMTHIIZ0MNHET
CRT L > ¥ — Rl EEHE L T 5,

5) DHBERMEMNS IX3OBEHRT NI/ ZEEHT S, ISO RGB OECF 2 &
D IEBELL T3,

6) P17 6I1T;REN TS ISO DSC metamerism index |4, B D AiEEITNH R0,
D HEBHODEZSND,

FROBEHBEZSVHAROIA FEAI YT —INERETEHELLZD, REEC YV Y
FNVLE)EFERMVNAEDT, WD ERBRBIZBVWTHREZESTHREL THRIITHZ &
278> 7,

WD5 ERRICIHINT T, BENSRFIR<SBEE TSI LT, ROSHEATH S,

1) SHBEAEEICDONVTIE. —H IEC 61966-9 Z35[HT 5,

2) ISORGB OEEEBELZHDDHIIT 5,

3) metamerism index IZDW T, HANSFH-RHEEZRET S,

4) A32—T7IZHBNT, ISO RGB 3, LK. ZRODOBEMTRVWEHLRTSZ
Eo
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HEIZDONTIE, Ry YT —IFEORERICLD, AERENZITANSNDETFET
DM, TO/MOEEIZDOWTIE, B, KNHERAZEZTTLENRD D,
DIZDWTI, R RTEND LD, 23y Y TF—IL2RIIBVWT, BEEMICEZ O
ZEIHTOMNHONITEINETHD EERIN/Z. 725, [EC 61966-9 (. BLIC FDIS
ELTEMFHT, UTOREHEBIZDWTHEL T3,

o FEFARE

o  INEERE

o WENBEOSHDMFENE
o MM —E

LEOBIFEBEROH T, ISO 17321 OAE A SEEMEVRIEEB L. HX0EERE
DBRIFEFETH D, £z, BRFEOREREDLETHEEL TS5, LT, IEC 61966-9
OEBIZDWTHIAL %, % 1S0 17321 ILEAT 28 ICEE T H5RERFMAEZHS
Y N

FRIEEVDRION T —EFTFH A SEOBEGANEERITBET5EEFHEORE H S WL,
HEE LT BEREZRBLAETANFy—F2RAVWSHERERTH> . LML
BN, ZORETIE, BREDOESDE, FRAHDI IV, BHOTRE MR EDD,
BEOBWAIESD S WL, sHMENEEL WEWL - ZEENH - 7.

¥z, Z<OREADSC L, BHBHFHEE BER/NT > LRBERELZHA THDIN,
BICRM2EICEL Tid, EHEL WO RBETINSOEFRELZE LI D I ENA
ARERBHOBHEE S HFEINTNLS, [EC61966-9 iIcBWTIE. R BEHEREDEEEHE
BRUBEOEVRIEN R SR ZFEEIRINTEO. DSCBEL, FUHINVETFIA
FICEAL T, EBRLZ4HBEOBEREOREHENRESIN TN D,

6. 4 1 IZBIEREZRT, ZOMIRIN, BEFE (darkbox) . 7 A R F v — bk 1 (test
chart 1) 2 6.4.2. X3 IZ7RT. BHABEBLKN. 2AREEREOMND, TAMF v
—h 1 OFLEFD [0 TREINTOBEFITERIT SN/ (hole) ITIFDRAL T L —F v
T (K 6. 4. 4) BN, TOROBIZERITSNZIEBERE» S RBE I NS BEEXOEEREEL
TEBZEWCEVDBIETES, 2T FARFY—h | POTL =25 —I)LBXU, ¥
L—F v 7ORFEEE 6.4. 1 ITRT. SANSEREORERIIBNTIE, @527
(auxiliary lamp) ICERT2EBSL NN E2GEBABEOEEL NIUMASETHIEICED
SHINEEREOERD EEHTT LI EMNTREE 85, o, DA EEREORIEIC
DNTIL, &Y, MR EAEL, TORRICEIVDBET — Y ZMET DI ENRLET
H5,

WTNOBEIES., WA TOBEAFLEICDOVTERTSESMEINTWAM, TOEH
LTI, HBAEAATHSHATNIBERNETHAEY—HEEZRLHE,. FLO08HO
B, WRIEN A TORMEEREL TWDEDEZIHIZLD2HOTH S, (RT 74 XA T
1 S DOE A HHRIZEAL THPLOBIT DL TRAIEINDBENE L, DSCIZBWTRER
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H-MNRETHERELTIE, T8> 4 R8I, ORBOTEEL > THFERORME.
BRT) XL EKBPNT— =T TR ENET SN S,

Fio BREAZOTAMFr— M1 FORIZIEDAD T L —F v TH350IE, ROBIZFE
FoNTEBRN SR EINIBEEN ARSI VLI EIZHETAHESITL THAHEHIC
DWW, BRItk 3B,

WEOHBMIEODRFR T ANF+r— T, 1%UTORNEEZERT 2 I &1T, HE
TH5. LHL. DSC OREFAFHEORIZEIZEAL T, Z2RORKFHEIT. Wb 5 o TEIERE
DIEDHOREFHENSTNTLBEENEZNOT, EHREABSEZHET -0,
OGS 0BITEWRKERNLETH D, BRAOHNRIZ+3ITEWKEE Q%LU T) ICT 5
ZEIZED, AErSREBL TRADAS LRI, BREOREICRINENT,
MOFHMEINDE I LT <IEd, ZORE. ROFRENANSBEITIUL, HFEWIE
BRBIGEWREBZEB TSI ENTES,

AR OO B I SBEREZER TS50 M 6. 4. JITRTEIICROKRES
ETARFry—h | ORESELBRBELTHRNINKESILELTNVS, ZOLDIZTHT
IR0, WMABEE THL2NOEINELEHEETH>TH, DSC DFET 2 HEMHEEEE
BETHIENTEDS, Thabb., HEEREOEEBICLSBIERELZEMT 2 Z &0 E
135,

TNTHRB. BHEREOTIL I XLOEEH 0T, BB v v ¥ Iz L 2B HEME
DEBOEET, BHEREN, ETEHTIHENH 0. TSI ZBIEREAND
EEARIETAEDIZ, TARFYy—M 1O LETOERICRITIZT L —Ar—)VE2FHT
5, AIEIZBLT, BHEAGENELCTHSR251T, BoNIEBHBDOI L — Ay — IV &
IZDWT, ZO/HAID R 6. B TUHIEBRT -, FL<R3ITTHS, BETH
., Z7L =27 = EEIZDNWT, ZOHAD R, 6. B FUYINEBRT— 2. SEKRME
TRES>TWREEIE, MONORERENEHL /2T L1225, 1EC 61966-9 I2B W TIid.
ERTLV A=V BEOEBT — Y ERWERERBICKX O ESOREEZHBEL T3,
BIEFNE, ML FEZEOFMIIOVNTIE, BREZBBITEZIELEBEDT S,

RENLREEHE THOBARFER IO LR EEFEOMEZEFICDOVTHENT 5,
B4 6.4. 5. X 6.4 6 ICHIEFE. 2NN EEFEOCRAIERZREMNZZENTIRT,
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Test chart 1

Diffuser
Dark box

conversion filter

Main lamp,
e Colour tem perature

Digital camera
under test

"~ auxiliary lamp

O Main lamp

Iris\

Monochromator

\Optical fibre

1

Spectral light source

6.4 1 BIERIE

J L ‘\
2n/3
]I )
\Test chart 1
Hole A
Hole
h
A -t — I I - A
Hole ~
Y

(6.4 2 BEFE
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Background _h/18
(Reflectance is 18 %)

Grey chip (No. i)
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F604 1725 IBXNTL —F v TOREHR

i Reflectance(%)

0 0.0(hole)

1 2.0

2 4.0

3 6.0

4 8.0

5 10.3

6 14.7

7 19.8

8 25.8

9 325

10 39.9

11 48.1

12 57.0

13 66.6

14 77.0

15 88.1
Background 18.0
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Input light level (cd/m?2)

6. 4. 5 PEFARHEDAIE # R 51
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o
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Wavelength (nm)

6.4. 6 7 FEINE BRI OBITE R4 R G

EA LMD, TEC 61966-9 OEETH 5, Lk L 7=Vt B E R (Spectral responsivity
characteristics)i3. ISO 17321 1B 553 HKE (Spectral sensitivity) & (ZIZF#EE TH
WHNTWHWS, MEOEREBVL BIEREGH-EERBTH S,

ISO 17321 IZHB W T,
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M E&GB : 360nm 2572 < & D 830nm £ T

HEMR : 10nm
EHEEINTNVS, —F. IEC 61966-9 IZBW T,

HE#iF : 380nm /% 780nm £ T

P EMR : 5nm
ERESINTOD BROFNA I b T4 NI FOTFOINAFINAAZIZEL T, 830nm
XTHET A ZEOLERICIE KERERAH DN REFOERZEET 572513 IEC
61966-9 Z5| AL . BIFERE#HEZ 360nm 7 5473 < &% 830nm. BIEHEMKEE 10nm
WCHETHRNETH S,

F72. ISO 17321 DHE A ICBNWTIE, 10nm MR TEZ OBEEXHHITDNTHAS
DL AR AZRET DEOEL OLEICHTHRHEHENE<DESI N TLARWL, TEC
61966-9 13, TOMREL T, REAOTOINZAFINAATEEGD=D, TNOHITHES
NTHL2BEEHEEICERTHLHOMELEIIDOVTHEMICERL TWBEA, Zo&E
AFE, TS T HOTOT T atI A ATIZHERETHD, 70Ty
TaFIADTIOINAFNAATIIE<FEAINTWSEINTIL—LET AT 7RO
CCD &, BUHREMOREO/-DITERNT v v ¥ E2LEBEELT S, —RONITERAS vV ¥
DRVBELEEIR. t10% KXW THIUIRWIEDOTH S, DD, FBOFEL DEEEH
NEBIZAATOL AR AN, 2106 TEHFHLOIDENDITETHS, JOXDREEC
XL TH IEC 61966-9 THE S N/-MIEHIEITEHTH S,

KRIZ, ISORGB DEZREBRFLBDETH I ELICEATAMEIIDOVTIRINRS, ZTNSIC
DOWTH, HEEBOZMIIEBIASTF Yy I U5 T4 -2 a T 2ReHEROR
BRI WTEDE, EELHEDDHILLET D, RIHEROBEIIROEBDTH S,

e Method A i3 Method B IZEER, IIZZMIZBWHERENESND ZENEL<,. EHEM

NS5,

e 1S017321 WD4 IR N TN B IERIE FEIIRE 2 FiE TIEAR0,

NS, UTOEBERERETSHFETH S,

e  Method A IZDWTIIRBEREEHETIT RS, KERBREOREWRESENH B &
EXEPICHEICRT ., BRHIISEIOS I a2l —2 3 > THLMIIR-7=& D12,
IS017321 WD4 THIREN/NBREIBRARVLWEREZRL TW AT, KFEHF
ERReRRNW=DTH 5,

e F¥ I35 I514tE—1 a3 &L T, Method A TIIBFEFEORE(LE, £7/2. Method B
TIIHHEAEMTOBEER/MET B EDICEET S, Method A Tid. TDHMN
PEAK. CMY1 Z2[ERLERNEOSN/ZZE, H 27 22 OEIZIIEBELETD
TODIESMENRNWI E(GEIOEBRBRTIIH > 7 L RIBEVBELYNEITSNS,

e Method B Tid, NWREELZNLELT2IRHRBILETOOTHIUIL, MENLE
Bk &2 #F72720 [SO017321 WD4 D 7 > < 2.2 & ITU-BT 709 DA & HIZ X 2 &i&E L
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Tld2 <. IVEENLZRBELLOHNEEBTH 5,
e ISO-RGB BZEROERZHIRT 5, JHUCLVEBEOFRAZFICEE LG A<
5%,
B#%I1Z. metamerism index ICDWTHMEBEDREGRMER 3)EH EICHELEZET
5ZEETSB,
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7. 1 AHHIEBIIBT 5 EAEHEOREL

2EHTHHIAFEET. MEEOREZREZ. 1) AF—TUV ¥Er—ZX - A¥T 4 1C
LT, ICC 707 7 A N~NDODEHMBED T 4 — BNy 712k 2 EARNRMEARZIHMET 5 Z
& 2) KOEEELRABBREHALAKIRNAFTEL TN R TF— - 2 AT LORE
R EFE - L. 5%, EHECTREFEHZERTLHI L, nLeERBL, UTFoX
SR ENRG SN,

7. 1. 1 f#"FohlmR

A BB E L EEREHEREMMNEETELSLSICTE-00ICCT O 7
AN EFM U MEEREOHFEARICBEL T, T 985 —2AZXF T 0IZL T, ZOH
S EBITFIEZRAIT - A L 7z, BDB. AHABBRAFHOEAEBICETL2EHERL. BHn
LEDLEEEDMIEETO T 7 ANBEREE L THET A I ET. EHERICEDWTRIES
EMIETD 74— RNy I REBRTHFIEERNWT, A7—7) Y ORELRHE (BE. 8
ERE) IS BEROAOLEEEF ML, ZOMIEICEN LI EEHETE. RBFIC.
ZOXD e E, BEOITTO Ty AN ER-AZL T, 0O LMBEE L TEEHEIC
THTF—IHEEWMIC L, T510. BEAFAZHURICHEHATLI2HE0HREEEEL. 7O
Ty AN T—FDOT—5EN, BHEOEEEZEDLIIONTHEARTE &, IRELZIES
RIZEDEIBIFDT—YENBRTH I EREOHELRAMICT S EH®KIZ. Xy NT— U H
T DAHNAEEBOI DI RET Y EENRIEOL AR A DRNBE DT —A DS
G, TO7 7 AINT— 5 OMBALBEBFEORENEEND Z &R E, 4%, I HITHET
TREBEEZHREIITEI

— 4, LOEEELOHAGHLAIRPNFTESL TN TN R - AF— - AT LICH
LTI BEE HFadlErla 7ol y b BRETHERETOTILFN ROHZ
— AR M ERAWBEREECHEOZOOBERAM I AT LERE -RFL, 5&E S
B L Z RIS E R TRELATATH DI EEHR L. £/2 KIRES AT LD
BB O DI ERRIREOMIB RS, 2 2T LBEOHIR &35 BRI RE
F.T—HFT+—9b, I7AINT7+—7y MR EEHEIZTREZEZHSMITIL /.

7. 1. 2 HEEEEAOYTO—F

AEEIL, BURIZTB T3 AENBEBOAHRET I OREMHZT >/, 51EHE H1 2
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FEIER, FEREOMRIR AR T S EFEMIZ, LFOL S AT CHEGRT 2 EERER O #N

MAZERL ., EYeRELEEZEE U UEREHIREUN DTS L2 HELT 5.
CHEOLBHEEMETH/-DICOICCTO T 71 IV D EfipEE & L TIEMMT B HIE 7

14— FNy 7 OHEHAIIDONTIE, AFOBEBIZEN LT, BEEEELADENN D 2B

TELTFETHD,

1) H1 1 FERROZANBIVOEMRZES &R T < H1 2FEERMEORBEFZTO
FREY—T v MR ZRD., TOTREEZSD D,

2) ERAAERORISEEDAA, RETNEREEEEIZENET ZAMICT 5.

£/ TIVFND FEEBES AFLICEL T ERWAaKFET O 7 b EOB RS
EEBELT.UTOXSBFENDZD OB E R L DO DIRET RNEFEEB R REN
REWHEICTHFHETH D,
1) BEEEAnER BAMRER EARER, 75 7+—<v b, 7710 T7+—< v
F2E) RUENS OFMNAEZHEICT S,
2) PIRHEE R ORINEEEBE - DF 7O s 7 b EOBRA L EEU, EELT
NEFEA, BEEL. ATV a— )R EEHEECT S,

7. 2 RIVFARYT NI L0 5 —EBORRER DOEXAL

7. 2. 1 #B5NFEER

AAEEIT D HHIOCEFT ORI & & ZHBEEO R —HEMIEL .. B EEORECR T
EHI O BEEEREROREFIC LW EHN AR MILOBEFGBICL D RDZ. £ L T,
FIZIZEEHL 7240 (22) 10, ZOREKRE AN, 4851 O FORPHNBEEE L 2 RD 7=,
ZORFOMBEE LT, A NEFOMET — D SBH U 20 R E NS T
THNRIEE ST TRIE L B2 ARRNENREB D ZENRI o2, ZOERIT, #EF57
WHEIET AR AR ML ZENBZ S5ND, FFIZ, 500nmE O B EOER AT MLOLR
BIZED., 20 RNBIEOVRENS, LN ->T, ZOHRGEITRUZA(2)ICLDEL
A >FOFHIENDAEN, ANFETIIERRAGETH DM, AT > TE TR, ERESTER
HEHRBTHEDRNIENELTWS, ZOMIREIL. BRAXRY MNZXBRAFEZTE
IR T DR EMNB B EMbh o Tz, FO., FHENEE & ZREDORRE KD, 1E
W72 2 FE O B L 2 U R R A RDIET FETH D, BUKTIE, JOotEA 1> F &E
KA FOEBRE LT DD, DGR THIE L 231 >+ 0 AEAB Hll&fiz
KDiz. ZUT. EA—DHRMHEOWETH I EIZLD, TS o FOBHEIKOBENEZH
BT5Z &AMk E.
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7. 2. 2 EHEHEEEE~NOTYTO—-F

FEEIHENADOHRIIDNTOEREIT >/, 51 EHE, HRIZBIT 5 BBILRIROE
Bzt 1SO/TC130/WG2ITHL THEEIIRETSI LEHELT S,

7. 3 LENAEIOREL

7. 3.1 #R

RERE T, BB SRR SKULEBIEZ @R T 52 & T ARSIV EH
WT, 72 > TIVEOEIZDODWTHHETES b5 2 BRI A LR E L 2.
BEEED IR S KL G EICBWTIE, HZICHRLUAEFTIETH D, FICF O Y &G
Uiz RELHEE, L<HOFTHEZIZLDIZTEH2DITE. FBROLDIBESETD
BENBLETH B,
(1) 2EBPEaFmi AL T
OA RN, NGk, —kthtEk, MR SRt REZN TN ZERAL TR NSBRIIDON
THRETZET 7200, 2L Z BRI A I ETI S IHBREANDARPE LN L1
ROLEENMENDZ EVND ZEICHTEIRAETITA RN /2. ZOHEHMIZT S Z
EM. SROBERRETDH D,
(2) [FIkE 3MLLBIEICEAL T
FIEE 3 RULEIRICEEL TH, ROXDBEMNSHETTE I ENEEN D,
O3 DA EDLEY > TIINEEHEICHTEHA B F1 > OFER
Q@3IMDOHBDHE, FIZIZIHDDI B, —HEFICEELTHEE, ZOoY > FILEY T
7L AETBHIETIOEROKEENGED ZENHFTERNN?
@ 3MHBITHNTIE, BEINDY > T OREARIZ S, ZOMEICHLSEIZY
w7 T OHEEZHWTHEBREZA WA, REMICHT5EHENTEEOLDSICETT
SZMZEL TESROBETH 5,

7. 3. 2 SROKE

G LREOX S BREEMRT L I ETRELLHESEORNMEZ 50, B EMET
EDOEHFFELWIMA] T TFIA A= 2 2B HEERG B DORNICRSLTTIT<,
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7. 3. 3 HEE®EL~OYTO—F

BLILATy 7ELT¥ERDI 1 H 48 FAICHES N ISOTC42/WG18 Kk X
ISO/TC130/WG2 2. NI EFEEGERERE Lz, HWT, 1 24 3 A MRS N
ZPTICS2000IZREZRKRL., FENSRWRISHH 7,

TRk 1 2 FEEIEIS, HRSEOR ETIRSZEEZD0OD ., ERERIEA T THEE) 2
D5,

7. 4 EESABRES

EBR RS TR BT 11
ISO 17321 WD4 ONEZHFZEL ZORBERZHSMNIL, ORELTUFORERHEZRD
WD TS E D ZEZ2EHTHIE LT,
1) SYREEHERIIDOWTIE. —5 IEC 61966-9 251 FT %,
2) ISORGB OEHREHRBIZBDDAIZT 5,
3) metamerism index {IZDWTIX, HENSH R HIEZRET 5,
4 RI2—1ZBNVT, ISORGB L. k. XRDIZDDOAZERTRVWEIRT S I &,
FEHEEESEHCEAL T HREZODEERAFMNB I RFmikiteEmL 7=,
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8. BbDIZ

8. 1 AHNERBIIBTAEHHOERL

2FEHATHHAEEDT, MEEOREEREZ, 1) ICC TO77 (I EXR—ZIZL-&
HHERICHERRAREZ L OBEICT 5720, AiEEERL 723 EBEZ X SR T
SVHATG—=TYHET—Z - AFT LI, T4 — RN 212X BENaMES L 2RE.
T2 &, 2) KUEEEBEEHGHILRIRENERFTELSIYN TN TF— >
AT LOBRROREEZRAE - 2L, TOMREEENITHET 5 LFEEFHC, 5%, L
TAREHHEBETHIE, REZHMIFEHZED,

ZFORE, 1) LTI, ARMAEESAR DEEBIZET2EHERE . HN2a0LEH)
EOMIEETOT 7 ANHMERE L THETAZET. EHERIIEOVWTHESEHMILET S
TA— BNy 7 ZEFEHTEH-DOFREMFL . BARNRFIEERBE BTS2 E&2ilA.
HI—=T) o FEr—ARATT4IZL T, FOEDREFBZAEN, BELRSE (RE. BERE)
ST AHIRI OROEMBIEICEN R I EEHER L., Z0L D alEEE, BEO1QC
O77 AN EX=2ICL T, TOLMEEE L TREGERT —YBEEZHAKIZLZ, 51T,
REFXZHNTERTZHAOREEZERL. 7077 M NT—FOT—F BN, (AHBEO
RBEEZEDDIIDONTHERTEZERPRELALEARICEIDEISIZZOT—YENDBAT
HIEREER L, 2 2y M7= UET A5 ARNMEBOL DI, GET - HENE
EOL AR ATDBMNEY —AH4<, 707 7 A IVT—¥ OB LB TFENEENS
TEEEBHLE, 2) LTI BBE (FFadierya oy by i E TR
FHDOIINFINS RONT—ART7 M ERWEEEEEGHBEOLOOBBAR IS A5
LERGE - Tt L. EEEACHEE O DI ERREOME 2R A, 5%, TORHRE 05 HEA
PIBERER, 79 7+—< v b Ty ANV T+ =<y M EEZUREICTREZEZR LT,

H1 2FEERICCTO7 7O LEMEREE L THETTAMIET « — KNy 7 OEflA
WZOWTIE, 1) H1 1 FEREOZUMHBLIOEAMZIL<E RIS, H1 2FEMED
EHPEERTOREEY =7 v MIRFMEERD, TORREEZED D, 2) FRBEROKLE K
DiAH, IRETREEEEBEERENEZIRIZT S, &0 DS FIETEBEEEEADEAM
DEVIEIZTOITFETHD, £/2. IIIFND REHED AT LIZELTE, 1) EAER.
F= T 54—y M T7ANT+—T v BRI T NETHH OB % ED BEARNARNE
ZHREIZT S, 2) JLgHEF OMINEHERE S OXFE T O £ 7 hOGe ETEEIZET
HikmAERED., EELTREEH, RELBREEZWAKEIZTS, ZEETEL TN,
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8. 2 SNFANRY bFILHT—EHBROLEBRERDEEL

PR 12ZEEOEREELDELT, MABEEES THE L ZEZSF LN S T4001
CHFOFMEAR) ZERTLIL2EDD, FEAR. AFEEICHE L3001 > F ok
HA CFBEMMT D THRAT 2, (T 26AEEF M1 2 F A—H ORI M A >+ 28
ET 5. Tk, BAEBARRIZEH SN TOWSHEET > FORROHEE, MEGAmEmNS.
ZNSDT FDBHMMBEDI IR SN ONERET D, £/, TOFEAEONA
HBEEBLIENS, HOLADEEETD TETH D,

ZOMIZ, BRI, FOCHARIDEZEIIIOET S I EMNS. JISHEITHL T,
HAT T T TOHENA > F2RETLEEIHELRREECAT M RER 2 ERT %, £
fz MIEEEICHIE Lz30t BRRICHE T 2 20, AROBAEOMRZEZELDS TE
TH5,

8. 3 LHMAHERORE(L

MLRR 12 AEEE
FH R EEEE B AL EE R ERIZEOHEME TN DD, BB QIR EIIND 2 &L,
REOBRMITEENLETH S,

8. 4 HEERBBRER

Yk 11 F %

IS0 17321 WD4 344, T A PHNAFINAASZRILCDHET S, AMNIESEEAE TS
BRETHSTEN, AD—-TBIECHEERB L LTSNS 52 & T, Wi AR ITRIA S,
T DI DNTDHBERILT 2 H MG B I &R,

R 12 FEEITIE WDs OBZZITV). HEMOERZEDAD,
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9. BEE

9. 1 AHNBRIIBTIARHEORE(L
(3. 1. 1XU'6. 1KESH)

1) il fit ;. TEEICEKFELRWERB S AT LIIDNWT) . BI0REE L
a2 77 b R#@EE, 4— 2, 49-56. 1993-10

2) B2 . (I F AT« 7EHEOEFRF] . FRFHIEHE. JIER-044,
1995

3) IEC/TC100 : "International Standards about Color Management and Color Printers” .
100/PT61966(Nakaya)57. 1998-10 732&

4) ICC : ”Specification ICC.1:1998-09 File Format for Color Profiles 7. 1998-9

a@haﬁﬁ%%%\@D%%@E%ﬁ@ty5—:%m@%ﬁﬁﬁﬁwﬁﬁ%%$%f@
BHBEEH (h5—<x—T A2 OfEFE#{r) | LRI0EE HIr)F—
6) MEE N 57— HGE R AL EEKA 2. 1996

N M EEE. b CRESERBEENEER N 7 —Fg S AT LORKE—<ILF /N> g
FOBEHEBMNFM—. 55— 7 +— 7 LIAPAN'99G L. pp5-8. 1999
8) M. J. Vrhel et al. : Measurement and Analysis of Object Reflectance Spectra.
Color Res. And Appl.. Vol.19. No.1l. pp4-9. 1994
9) Y. Ohya, et al. : Natural color reproduction of human skin for telemedicine.
Proc. of Medical Imaging ‘98: Image Display. Vol.3335. pp 263-270. 1998.

9. 2 UFANIMMI-BEIROEEBREROERL (6. 2IHEHE)

) KHE : R, RAERRFEHRE. 1993,
2) BHFFE L HOLMEIO AR O IZE T 05T, SRIMIITIHRE. 55 829 &, 1982.
3y KT —&, #HfE FBEE: OCHE. DERDNEER. 1997
4) FWROERENS RT v IE2R. AABESDH. 1998.
S 5) JISZ 8717-1989
Po-Chieh Hung: Color Reproduction Using Spectral Characterization Advantages and Limitations,

pp.98-pp.105,1999.
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9. 3 LEMNEHBOESEL (6. 3%HMEHE)

1) P.J.Alessi, CIE Guidelines for coordinated research on evaluation of color appearance models for
reflection print and self-luminous display image comparisons, Color Res. Appl. 19,48-58(1994)

2 ) K.M.Braun, J.D.Fairchild and P.J.Alessi, Viewing techniques for cross-media image comparisons,
Color Res. Appl., 21, 6-17(1996)

3) w5k TA T —EiR L mERE . BN RIS (1992)

4) NHKES #&E 238}« TEG O BB (1990)

5) HIHIFES | THRERMICE DWW A BT OB 50F58) (1996)

6) EXHETY—  TBHBENR (B3I A2 OEEGOENARE -G HE/H

B LD R L WILEREE). OAREHS (1999)

7 ) ITU-R BT.709, Basic parameter values for the HDTV standard for the studio and for international
programme exchange, 1990

8) K.Sakamoto and H.Urabe, Standard high precision pictures:SHIPP, The proceedings of IS&T/SID
the 5th color imaging conference, pp 240-244, 1997

9) IEC/TCI100/CD61966 2.1 Default RGB color space -sRGB, 1998

10) R.Suzuki, K.Asanuma, Proc. IS&T 7th Intl. Symp. Photofinishing & Minilab Tech., Cologne
(1996)

11) ISO 3664-1975(E), Photography- Illumination conditions for viewing color transparencies and

their reproductions
12) W.Y.Fowlkes,C.M.Creveking, Engineering Methods for Robust Product Design, Addion Wesley,
p65-68, Massachuesetts, 1995

13) REHAE— : TE RIS ORI DB, BRIEHR AT ¢ 7F 25 Vol.53, No9. pp.1184-1189

(1999)
14) BEFIMI - . THEMEORIIOEN . NHKIEHZL D (1999)

9. 4 HEBRBRRER

1) JIS Z 8726-1990, Method of evaluating color rendering properties of a light source.

2) C.S.McCamy, H. Marcus, and J. G. Davidson, A color-rendition chart, Journal of
Applied Photographic Engineering, 2, 3, pp.95-99 (1976).

3) JIS-TR X 0012, Standard object color spectroscopic database for color reproduction
evaluation (SOCS) (1998).

4) Po-Chieh Hung, A proposal of camera color rendering assessment number, Color Forum
Japan 98, pp.69-72 (1998).

5) Masafumi Inuiya, Image Photographing Technique in DSC (CCD and Signal Processing),
the proceedings for 1998 Digital Camera Workshop (in Japanese), pp. 7-12 (1998).

6) H.E. J. Neugebauer, Quality factor for filters whose spectral transmittances are different
from color mixture curves, and its application to color photography, J. Opt. Soc. Am. 46, pp.

821-824 (1956).
7) P.L. Vora and H. J. Trussell, Measure of goodness of a set of color-scanning filters, J. Opt.

Soc. Am.A. 10, 7, pp. 1499-1508 (1993).
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10. fH&
10. 1HEARE

10. 1.1 ISO/TC130

E PR R i N R E RS
HVC & =

1. &34 : [S0/TCL130 (ENRD /W62 (BUkRT— ¥ 25H)
2. B - hFY N —N—
3. BEHE : 1999F4H29H~30H

4. HEE
=@ EE EWIERE #HD)
BAR EE (EBER¥E #R)
e Ez GERRIERFE D)
HE #F_ (BFEXHA2tt C&CAT 1 T #HE)
ME C (BELEETIVLKART ETFREGEERE BER HEAE
TAUHA 11, AFYRX 3. FAMY 3. A1TRX 3, AVz—F> 2,
T2 1. AAFITI 1. HE 5. 5294,

5. #E
Convener @ Mr. B. Strum (¥ AU H) OFIET. #BET,
sLERIE. VG222 LAY —D Ms. M. Abbott,

6. ¥FEFHE FAFH., SEREOMISIIDVTOMR
WMEEOHEYHEHE (REREER) (TR> TR,
EEEGICEAL T3, B (M) X DE 4R Vorking draft Z#E L. draft 5
FRICETTOMERHEZERL .
HAREICBEET S, FEQRRABEHEEISEOEDHIZ. TLo@D,
(1) %1 hV&id. XYI/sRGB &9 5,
(2) BgTIZANSENGES &L T, 1S0-XYZ, 1S0-sRGB = £,
(3) (D32 ¥ekgrk & L. business graph B 1 X&2H#E/NT 5,
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(4) W62 BI%H draft 25 ARFXTICHAET S,
(5) XYZ/SCID, Lab/SCID #F T newwork item & U TIRET S (JH2Y McDowell),
(6) Editor 13 XYZ/SCID & p#B. Lab/SCID % Heuberger (A1 X)) &9 3,

FHHEE LR EREERREEICL S, FGEEEEL . YO aERER
NT—TF—TAHN) ERLELTOD 2V O3 TFT—TEEIZDWTH, National
body activity &L TH&EL /.

KIS, RAERZIRAT S, ZLVWBRATES REENR M7, LML, B
BEHEHK LOFE L WIBOWMEIZ, 2B TR, & A1 2X0TU 2 2T
EEEINDRERBIH - EHEINDS, £, HIRNZBITH8CRHEIT. B
ERIZNEZEDL. BLdEVWEERDbNS,

7. KEITE : 1999 9H%k HA HK
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10. 1. 2 1SO/TC42

Wtk CRED W

BELEE Y1) LHEASH
ETRIGEXRT BARE
FLHRR R &K
1. 2% . 150/TC42 (BEE) /W642 (Electric Still Picture Imaging)
2. B . HFY NZU—N—
3. BHEMAR : 1 999%4H22H~24H
4. HEE
KE E (V=W BERELFy /o —t>y— xepili AW @ Convener)
AN Je— (MEEEHEL ¥Y— RERER H5
BRE Ih (I=HM FRBsERt #5)
B B CEEER RERBRBERT Y- F-LU—F—)
KA #H(BELEETILLKR ESTHGEET BRER FHEEED)
TAUHL 14, 4FJZX 1. F4Y 1. A1 A 1, Avz—757> 1,
BHE 5,
52 3 4%,
5. #FE

Convener O KEFE (A &) B XK Co-convener @ Mr. E. Edwards (7 AU H) D]
27T, EEET, i T42+27 15— Mr. J. Payton,

6. FEFEM, BEHREEH, FROMNICIONTORR
HEFOHLEHA (REEG) K> Tied. FREETENERZEERREEIC
5, HGELHEY . Y—OBEREM (Wo—<v3x—IY A2 N Bk 70
Txr h®3F—7iEE%. National body activity ELUTHEL. ZNSHMAERD
REZEERETZ/2OOBEIL 274272, INS5DH 5, [EEMER LOF
FLUWILE] (44EY) B WIS AN—IZBELABNWEBRDLNZOTORFFL <
HEL., FPHEBOKSIIEOBIOERL A, W18 I3FICH A TEGROEEL%E
HHELTHWADOT, TCI30 (FIR) ICIRET HONRNWEDI AL "RH o7,

7. REIFE : 1999%€11814—-16H 7uUv+M Ravvys—Jb
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10. 1. 3 I1SO 17321

19994 5 A 12 H

WwEE . =“HBEH B BmEeEERRRtYy— B H 1§ B
B H: 944 823HHHE — 4A8 26 H (R
7&% . IS0 TC42 /N> 7 —/)N£i% (Westin Bayshore Hotel /F15 %)

1. B8
BEICHET2EBEELLEBALT OB/ EL T, 150 17321 joint meeting (ISO
TC42/WG18&TC130 Joint Working Group) iZHIET 5.,

2. N
(1) BAEBRr - HiR%E
a) BAfEISFT : The Chairmans Room, Westin Bayshore Hotel
b BEEBERF: 199944 8248 9:00 — 16:30
¢ M E & (& ¥ B ) : Jack Holm (Project leader/USA), Ken
Parulski (Secretary/USA), Jim Payton (TC42 Secretariat/USA), Motokazu
Ohkawa (JP), Makoto Tsugita (JP), Isao Myokan (JP) , Hans Lindahl (Sweden),
Richard Sharman (UK), Tony Johnson (UK}, David McDowell (USA), Mark Drew
(Canada), Eric Edwards (USA), William Donovan (USA), Richard Fisch (USA),
Bo Tao (USA), Ingeberg Tastl (USA), Sabine Susstrunk (Switzerland), Dietmar
Wueller (Germany), Hiroaki Sugiura (JP)
(2) ‘&R
a) Meeting agenda
b) Digital Still Camera Color Processing
) Differences between scopes of IS0 17321 and IEC 61966-9
) IEC Document 100/94/CC
) Comments on IS0 17321, WD3. 1

o}

C

o

e
3) W&
a B
Mr. Eric Edwards 7%, BAE&%
#HEEZERAL .

>

i

BEY95LEHIT, TAA BRUR 170V 7RI
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by U ERE
- JTAG2 345
JTAG2 3 ED Mr. McDowell £V, ZOEDHDICHESI NI-SHOMENH -
7=
- TEC61966-9 DRI & TC42 MBE D A > bDERE
BEmERE (100/94/CC) ICREEB ST S T(42 5-1 M5 5-T £TH, TC42 S
DAAL N THHEOHBANSH -7z, D TC42 X-X 13, EHMTHBHEDT &,
FA#E“photography" D EHRZHEICT HALENH B LEANKINEZE LD H T,
[SO/FDIS 14524 B XX, 1S0O WD 17321 % Bibliography I2MA % K D@ EZE
MHo7z,
¢) TEC61966-9 O#;fiTaneH
Mk 0. 1EC61966-9 TIEE(LEZHED TV AR « S EEFEORIE
FBICATETLEF—2aa2E Rz, TOERATIR. KOEBOTH S,
OFEFET AN Fr—h
@D HIEEREDOEMIBIE ZFEEICT 5720 OFHEBIER
QBIEFEE O 1%
d) IS0 17321 OF7238E
NIT—F A Fr— MCXBBEMESFEOLERITEET BRED Mr. David
McDowell D& D, Mr. Jack Holm i&. ZTHIZERE L (ZOHIZDNWTIZ,
[EC61966 7 — BBV THRIBORENRZINTED . SHEOEWEXEIZ
BWT, A>TV MNRETHAEENSS).
BB, BIT—FTAMFr—rREAN—IE, ROEBDTH S (BFER).
« William Donovan
- David McDowell
» Richard Fisch
- Tony Johnson
e) BAR
KE (99/11/14 @Scottsdale), X% % (00/5/17 @Lausanne) DOHETEZLZE

mLz® Heliz.

Uik
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10. 1. 4 Siggraph

B RERE
1999.8.24
0. HiRE
HV CIaBHREROEEL A hafla EH KI§
1. HIRHAR
'99. 8. 7T(£)~8. 16 (H)
2. BB SE

- Siggraph’99 (8/8~11 @Los Angeles)
- DL (Digital Libraries)’99(8/12~14 @San Francisco)
3. H Y
AHMAOERICHT28BRERE (W5 —Rr—I A2 N OZ—X&FEiNERAE
(NEDO 725 D%t E¥ EFHEROREL] 0—&)

4. BERELTOHIS - HitEHE

1) Siggraph’99 TId.C6 & Image (EE) LOMEDHERMNEIL-> THO . PO TOFEHE Color
Image H{EL D EFU Y, BEO /> ) 7V RER CHETEREO T EORNRES
MARZEMEA TN,

2) ¥, D EFINELEOMEDEIZL D Inage-base Rendering iZBIT S5, BIER
ma R, MRS EBRIIA SIS <. BRE/CF A DOSULES, BE, BES SIERA QRN O 1R
oz,

3) D99 id. SEFIDTHMLU A, BVERRMNS DLHEEORABICHSNTRO, T
FATF 4 TRIEDA—HFZ—TIEBOBE L THETH V. RERRCBERSHBROB L
LTHERATRNETH S,

4) MFEEEHEHEREOFEENR.LTIH/Z0A, BRI A D TR ET S HED T
B, A—YORELESIEDDH DI EMERTEL, TOEIBELTOI—HED
EEMENIRD LK,

5. Siggraph’99 1%

1) ST Los Angeles TOBMETHH Y, Computer Graphics & Imaging ICBAfRT
LW E. HFEE. 7V—T 14 A, FEREBLNVEOHNEENDO OB ANEHZ 5K
220

2) Course (b E w7 Z#EIT) 43 4, Paper (iiah SLFHER) 52 #F, Panel UXFILETER) 16 £,
Sketches & Applications (FEICK D EM R UL AFEMN) 93 £, Electronic School-
house EEILHADHEE LT E) 70 . Art Gallery {EMRER) 82 4 Animation Theater (fE
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& B 169 4, Millennium Motel (GESmAIRKED 7 E) 26 £, Exhibition ({R3ITXk SRR
310 s EBEVRILONE % 6 A TER.

3) Course O TiL, IBMA 2 FEHMN D TTHRHALIZF S22z 0D BEEO YT Y 4]
DT TH A XEKEBELEDOREN TR, 3 XTEERORFERIZHIATREZRNT 20cn
BOBRSER 9600 FLE‘RE., INEXR-ZIIHLBAELEY 7 Iy Yy—lick
STHERCBHOBREZRAS O L. BRIF0. bm OBETETIMETEZN, &
FICEL TIIAE & RAIRE & OBfRZ ERETEEN S,

4) Paper M/ BFHIAERIZ. Lighting & Rendering20 £ Modeling & Morphingl5 f4:AYIREE
T. Animation/VR/Interactive/Hardware 73%& 4 #7s&. HBIRIMNER Tid K Georgia T.
K& Princeton KDN&4H4Thy 7, £ETII Microsoft, Wavefront, ZZD& 2 1 E
Mo,

5 BJRTid Animation BSEE 117 #t, 3D-Modeling BS:E 86 #t. Rendering BHE 48 L& 2D
HDANRDEH S %ML Tz, SGI, SUN, IBM 72 & 3D-C6 OFEIZM A Intel @ Xeon IZ
£5 3MDEEHOD PR MNEI -,
3D Systems, Cam Sys, Wicks & Wilson72R&EXRFr—BENSDOH AT EZR N 3D &
Bl/ET) 2T AT LNRBREEORS TRKZSIWE, TLVECHBT A A7 LA11ER
WFAZ ) —2EPDPAERT. BiZ. PP OEHAEI-7-. R TOEHERIZIIME
HENE D7, web BHTOBEERIZHL TRI—U9250EBPAREOED
%<, BEOEEHZHTEL /=,

6. Digital Libraries’99 $E%

1) BXRERESNHWARAY -ty a 29#), NrIVEE 2 #:, Work-Shopb #% 4 AR
TiHL, SEEN4EEOUEBRWENER, KFECLARNEHEOFRUBHAREEN
EWRENL L, INAEOERMEFR T, Digital (LHEEORINEKL SNz, HEER
#9300 A/30 # E (BEN 51T 10 ABE) .

2) WXDBEFRNFRIITA T I AT LRAT/EHME 11, IVF A7 TUEAL 13, 2
—HA I Tz 4, ATV NE/ BT 4738, #EEATIEK [inois X4,
California K/Varginia K/=a2——F > R Waikato K& 3 72 & KFEH.0. NEC Btk
N3N BEN>7. BEMNSIIHEKR | HOH,

) A—HA 2T —ADREOH T, FX Palo Alto #HD Xlibris GREL X T L v
MZ LB EFHIZHM) . Maryland K@ Zoomable U/I (X—LA > /7 hEERL
Browsing A& AEAMN > 7,

4) 4 @3, Image Quality <> Color Management ZEH#FEREIC LRI > 72AN Multi-
media OHLL Image THH I EIFEHFHESNTHY ., HEOBRTLIA D ML AHFHR
PEELICEALTH, 5% BIERNERILTL IENBFEINS, TR2OMESR
ROBEL UERATE S, Lk
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) BEHOCIVEBRTIZIVIRZIy N TVOIA 27 v TINEI >
H%. BER. BRNREHENTA ET7T v b TV Z2ER
INSDTA RY—AICDWTIBBHEINTH AN
@) oty —mL—H—-TVOERILIZRA
0 ERBIIMAEEZESERTND
MAEAZ Y — izl S 28130 — SOt T
MBRAMTHOBRUELICEHENH S
KBAZ Y= ICBRUH I N2BBITEAS DR OEE
TEHEIY—TA AL MUEHEINSETHAD
(5) EPG A > = NTEPG 2D AT LB INTH
7= (TV—0n Line)
(6) TeleWEB 12 —=Fy by TERBEO 74—y FOT L
FF 2 MEi§
N— Ri3 STEMENS, HILIPS, THOMSON
A28 7 M3y 5T
SONY, PHILIPS, METZ, GRUNDIG, LOEWE 2“#%MH
BENIA 2 F 5T 4 THROD TEXT BGE.
¥R ETFLBATT Y5074 71k
2.2 H{REERYE
(D N=F ) T7YUFA—
IN—F ¥ )27 7L > A% FOYER BER
MPEG4 IZTH&Y—IFIINTIT>O—KRL—D
DAV —> LIZE
MR BRRIBERCOBE (EkOT L EEEE
IZHE L TER)
HEINRICH HERTZ INSTITUTE 23TV A= 3D =&~
T AV IVBOEIFT V2R D 2 FroahaE A
FERDVDY—2D TV _E#H K
HEINRICH HERTZ INSTITUTE 7% Face to Face
3D AT M ERIR
=HRIO 3 HEET AT M E-NZERT AT
MEDOIHIME LB X EREDOBDMBAE
HEMIZT 3 LSS
(2)  Gutenberg #EAM0-1" ' yAFLDMIRE 7 4/HEHY-t" AVATAZ B
ZOttid, PIBALER U 90900 ANIZH 0. G181
nwgasZEElx
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10. 1. 6 COMDEX

EFSEEIERBI B S 8E . K COMDEX HaR#

HisRE (Bk) BELSMERT HIAFEFAT EHRHEE AR RIE
E):p] h T —E&A AR OEIMEE : COMDEX

=L H11 4 11 A 14-16 H

Bk KE LasVegas(Nevada)., LVCC. SECC

1.COMDEX O#t &

COMDEX (&, I > a—<MTORBKEZBRE, 6, 15 —EHEDOALNEETH S
HI—=TV2H, AF v+, TONARECEMAELBWICREE{To /. TG
T. MS (x170V 7 k), VZ—DOCEOICKSF—/—rZ2EHEBL

2.F%—/—hk

MSDENLSTAVEK, VZI—OHARDOF—/— b 2BE# L, KEDO PC EEEK 54%,
125 —=%y MEFEE 0% T, BALI—HDLIE TPC=12F—%v b LRI TS,
I5LIEmMASHEELED, 125 —%y MERZT OO0, HERED PC LD BHHEND
TWESBORREFTRL Ths, BERMIZIE, MS 13 Personalize £33 % Windows2000.
VI—IIPS2 EICLDRy NT—UmENERIIESEL TS,

WINH, AT—BERFREYAOFRELTRBY., Xy M7= EHEIN/EEMOR
BHRIX SO TEEANZREEEIEZ SN,

3.FELBIRNE

(1) 7u>4s
HLUERAIS—L—HTULYERBRL, A >T—O—DEEA %, AFEREICH
LTttt & DB ZEB AL HTITES OMUENWERE] LWDBEATHY, DEDYLD
AICENEG DR TIRANWEE RS, X-EFRICEALT. 290D d BT
EDFEENRL W ETATH B,

XEAF vy FTERITLILTIE-BREATES2HEN, DREOHARSTHI—THHT
Elz, QMS#HIB AT —TU D HBEKRT 999 R)L. AF v FHAART 1398 RILDERFIF. Z
DEDTREMAE D 5 — IR DERMHFTE 5,

(2) AF+vF

NIT—AF+ FTEEIIKRERT—TTIIRLD, Agfath. Acer N SEHRHRY > (T
N, OCR. Email 72&) fEDAF ¥ T ORRMH >/, PCOBREERA B LTHEND
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TLTBIENRA L FTHD, HHEBIZEOETEFEEITOME (VTN 2EX
TWwa,

Fuji 513, TP A, Z—/N—CCD R EDRTRMNH >z, A—/3—CCD I, Lo HF
FORFZEBEVEWN (INZHLEE) 297528 TH 7Y /AR EH THHDT,
BHE 1.6 EOMBENESND, £ SNEmMEREIZED, BERN50%MEL TN
EDTETH 5,

(3) bluetooth

bluetooth |&. 10MZEOERER & EBHEER TS 125—Tx2—AD I &, FEHOBRRR
T BESHQO S S W)NEE L TT I HANE PCADT—YEiEREETELTY
oo ZRUTKS T, N IT—ERDOALNEBRIOEREZEN, XDERIITASLDITR
2o

W%

ARl y NT—JOEBRICES T, h I —BROGENE 4 ESITEEICHAT
EHR|ICIE>TETWS, LML, TUYDLEEHBICH 7LD, £EHEEOA]
IZENEDIRRIZIIE > TR, Fo—M1—HicE-oTld. EBRICEL THETS
72D DN TN,

A—=F, B~ OMEOMES S, EERICEHTSEEIIL N,

LAk
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10. 1. 7 CIC

FEBAZ R #5788 A : CIC (Color Imaging Conference) H3E$RE

HRE (%) BA8ERF BIIHER BRAPE-HFERT K&K
B BEEOEMZAE : CIC (Color Imaging Conference)
H & H11 4 11 A 17-20 H

B @ Scottsdale(Arizona). SunBurst Hotel

1%

SEIIEGOE O, D T8 ITETA3EMRESETH S, EREBEEIZ. (DEELHEH
B E. QAERBGanut)DEBR A, QEGALIENR2E, BREEDOHEIT (& 59
)., K#¥EREMS 3684, A—T1m5 234 (HP 6, Xerox 6. T 11) TH5.

2ERBHEHENE

2-1 R LR

Standard RGB Color Spaces, Sabine Susstrunk, Swiss Federal Institute of Technology
(EPFL) (Switzerland); Robert Buckley, Xerox Corporation (USA); and Steve Swen,
Apple Computer (USA)

RGBEEME#HE L Tid. ISORGB, sRGB, NTSC RGB 72 EMdb 3, A#MEd. GBES
DANPNSHENETOFREGHLE T, HEDO RGB EHOFEICONTELDH TS,
HROEZIAHREDRGB EHIEET, 7—hA17, BE. EMZEOAZIIGL TRIR
MUEITIE S,

2-2 BBEE (Gamut) DR

Applying Non-linear Compression to the Three-dimensional Gamut Mapping,

Naoya Katoh and Masahiko Ito, EP Laboratories, Sony Corporation (Japan)

CIELAB D@&EZR/NMIT S 3IXTHT Y FEMOARII DN TOHE., ERERI. A
Y hMIOEREEE, REEEICHOMITEHETH>ZBbDERRL TS,
BRI, A3y FEFREROZEZL T, @EILICRBAEMRET O HOEICE
<y NEROEEEZ IR VEREZHRT, AR FASHORBICE DS EMRmETS
ZETHEREZSD S,

2-3 W & A A4

Noise Cleaning Digital Camera Images to Improve Color Fidelity Capabilities,
James E. Adams, Jr. and Kevin E. Spaulding, Eastman Kodak Company (USA)
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10. 1.8 1SO TC42/JWG20
By HFERE

BEE HVCHIRE EHEEH
¥MBE: ¥FR1N11A148 (WE -11A23H (RED
T : XE 7UJFM RavvyrF—)i
R
(1) TC42/JWG20 with TC130 HiF%
(2) TC42/WG18 meeting /&
(3) ISO 17321 editing committee meeting /&
(4) ISO 17321 BfRE L OMEFITE 5hHE
(5) 7th Color Imaging Conference IZZ ML . BE T 2 RIFTEREAFT 5,

RE :
1. TC42/JWG20 with TC130 meeting (11/14)
(1)ZEa1IZ%4E L /2 Comments of the Japanese National Body of ISO/TC42 (IRft&EEH
1) ICBWTRDPEELAI-TOEFEIZETSI A2 K (JP-D) IZDWTIE. &)
ANLNiahoT,
(2YHEE (3=7) XV camera rendering index DIRENH > 7=,
(NKRNAREDOEFICLD, LHEN. BEZBRIIMOI T LIk,
(4)ZTOMFBEOFMICDONTIE, FEH/K (WER. RAER2) 2BBO L,

2. TC42/WG18 meeting XIEEH# (11/15)
AiH (11/14) ORFRITIKBNWT, AA—TOBBICEIDR/BERET I NAATER
FETDIENHE E 25N MIE /27D, BN SHBEORFREIZLD., ISO
17321 WD4.0 ONEIZRIT DENRISHER ZBH 50 ITT 5 X< TC42/WG18 meeting
OMBFEEZMEL -,
FaEmRsEERIL, ROBOTH 5,
(1)ISO RGB OEFED HIEIZEENH 5,
unrendered color space IZBW\WT, FT—YNIEHBER (1124 F) INTLBED,
ZTOBHNTHHETDH 5,

(2)ISORGB Z2EET 54EH. BHATRHEETH S,

(NI XEFERARIZYA ML, 22T ICBFBROENTE MR I N, BENICMETEEL.
[AIZERETDRENVRLSSDSILVEER LB > TS,

(O LDOEFE % T. Revised Comments of the Japanese National Body of
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ISO/TCA2(iRAT & ¥} 3) &2 1ERR L 7=,

3. TC42/WG18 meeting (11/16)

ISO 17321 BAE DFEEDO HHET 5.

(1) Revised Comments of the Japanese National Body of ISO/TC42 12D\ T, #£i#
FOFHAAL 7z

(2) 702z b)) —%—® Mr. Jack Holm 12 U, ¥l & 0. 2HRBERMEZIERE
FHl TWAHHEHZEM L -, Mr. Holm OEIZEIL. HOERIZED EEVEREN
Bonlho > ETHo .

(3) W& D, IS017321 1. NASORMZRAET 2 I LICHALTOAMOFINE
T, HOHOBBREICERT HNE TR EERHL .

(4) 23— TISO RGB i3, unrendered T. EMDH 2 NWIIFTRDZZDDERERT
BNZEZBHAOMIITSIEICRELR.

(5) TOMBEEOFHMICONTIL. FEH (WER. BfTER D 22RO L,

4. IS0 17321 editing committee meeting (11/19)
(1) AFE 12 AKRETIA L M EZTHITITHEAB LD,
(2) BENAZDEZEZWNWZWTNS ISO RGB OEHICDOVNTIE, B &2
EEBLEBETSEOIE (HY Mr. Holm).

5. 180 17321 ICR§TSHFEARXITEEHE (11/20)

Mr. Holm £ 0, HOERL =EBERLREED EIT, IS0 17321 DEZHITDNTHHA
L7cWEDHLHNRH -7,

HOMEBEZ R T ER GRTER5) ICBL TEHENH - 720, BRIOEAR L2558
EHNATORABRERFEOHFERENMIRIZIEZATS GIZAIXERER) THD., ok
BEOBVWHEOLERZFRAL. BIERENTHTENI &IT. Mr. Holm B HF&EL
TWe, 2OEIBT—F%H EITERINIZISO 17321 OHRFIZDVTIE., BEZFOL
BN B,

6. _7th Color Imaging Conference (11/16-19)

BERRON 2 77 L 2 2ELT, BFMDEEOEED. E—HTIHEEITLMESEN
5H#FE N5 Color Imaging Conference 45 E T 7HE %X 7=,

60 HFOREMH V. TOHTH Gamut Mapping BIEDEEN, 11 # (K2AY¥—t
viaraEEH5) EEMN o7z, £72. Rochester Institute of Technology 34 TX,
Hewlett-Packard #t75 ORFHENE <. ZOFHFIIRITIHMEOT VT4 EFT (DR
IMOIMMAS,
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AABSITHEBROEWEE EL T, “Integrating New color Image Processing
Techniques with Color Management””. Mr. Jack Holm & D BRI /. €Dfh. FF#M
IZDWTIE, TRESE,

LAk
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10. 1. 9 ISO/TC42

mwBobsk CRED W

[ R N

HVC & =

.24 o 1S0/TC42 (BE) /W642 (Electric Still Picture Imaging)
. BAER - KE YUYVHMN RXavvi—ib
. BRfE/IR : 1999#411H14H~160
. HEE

R 1§ (V=—W Z W6 Daif Convener)

RN — M GEEREEL> 5 —)

ME £X (Cv—71) gt Yy (aZhH)

2 8 (EEEHEK) M Z GIBMREREEL > 5 —)
. HE

Convener @ Eric Edwards CKEY =—) OFEET. #EBET.
gogkis, TC42 2o LA YU—>d Mr. J. Payton.

. FEHRE, BMREE, SBROMBICDONVWTORMER

HEEFEOEERLBEHE3 IR -> TR
1S0 17321 : DSC DI XRERTE - FAf 5 EZ R E,

BAMT. EREEOEKR I ICBRERAL, < SCOPE DRE(L & sk DOHHE
L& E:K,

MARORR. AEBIIEELHRONT L FA—AMDFTA M I—AIREL
OEEEEBT. AFRBIHHMEBL. 17321 editing £ES (Donovan ZHFEBEKLL.
Holm. Johnson. ¥, Tastl MER) ZHRL. EXEERFITL L LTz,
5%, KHEE CHEH) ZALT. REOEMERMEIBT TP I LR
Do

1SO 15740 : USB 1 > & — 7 =1 A2 & % peer to peer #f (HlAIE. DSC & PC.
DSCETV =) ©avr Kty hEEE,

JEIDA @ DSC ZE & TIIKMOEM, #iwmid., (BEFORXITELD) 180 &L T
IEET 5,

PIMA (Photographic&Imaging Manufacturers Association) DER¥ELL THED
%, USB{ZEHEL PIMA BB ROMEFE D ANZK S, £/, USB 5 [EEE1394 ~D
EBHX 3,

IS0 12234-3 : DCF (Design rule for Camera File system)

JEIDA @ DSC ZB 2 TR L 7= DCF @ 150 Rk,
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KINED., @A, BRIZZHH, Purulski MEHRNE 22640125480,
Technical IZIZDCF ZFD0EFSWML, [SOformat IZEHEMRIT A ETDLZE
75,

7. REFE : 2000H#5H15-16H Af1A O—H>X

8. ZDfth

EEC IS0 2FEICH SR B = N7z 1S8T £ D Seventh Color Imaging Conference
(11H17H~19H) 12T, ISO/TC130/WG2 i12#RZEH D XYZ/SCID DR - EH

I E AR ZBE T 5 #iE % Development of XYZ/SRGB-SCID and Color Gamut

Compression &L Tiro 7=,

XYZ/SCID @ 1S012640-2 LT Db Mm%y, BiE<. FBEEEZ K.

12, printer FEMAH OEEE KR E L TOMALHEB L, color appearance A D

ffE RS L CORRLASEWN, £o, BEROREREOPTH, BR#EFAINL
(O—H> XFEFHTRKZE Susstrunk),
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10. 1. 10 Electronic Imaging 2000
BHARERSE

WEE HERILERY T ATLIHEH
BZ E¥FHZ
M oM ERIZEIR248H (HE) —1H28H (RED
HERSE  KE AU TFNZTH €
H #:TaBREE (W7—<%—T A2 b OFHlL) %
[S&T/SPIE’s 12% International Symposium
Electronic Imaging 2000 $AZ

HIRBEE
[EEREE W7 —<x—I AL ) OFREL BRORTICLESHERNEZEN S
LT TOINAFIUAASOBRRERE, TILFARY MIEHOBMZHFAEL T,

SKFOHE

A &1L, IS&T (The Society for Imaging Science and Technology) & SPIE (The
International Society for Optical Engineering) O TH#E =17z, Electronic Imaging
200013, RESLUTOEEIZGTSNTNVS,
1) 2D Displays
2) 3D Capture and Display
3) Electronic Imaging Systems and Image Processing Methods
4) Document Imaging, Sensors, and Camera Systems
5) Image Sequence and Data Analysis
6) Multimedia Processing and Applications
7) Optical Security and Anti-Counterfeiting
8) Image and Video Communications and Processing
#12. 4) Document Imaging, Sensors, and Camera Systems 7', [EBEHRE®R (h7—<
F—P AL b)) OFER] FEICEBMEN, 51T, ZORME, 5 DOYTIIRYY
L2 enTHO,
Conference 3963 Color Imaging: Device-Independent Color, Color Hardcopy, and Graphic
Arts V
Conference 3965B Sensors, Cameras, and Applications for Digital Photography II
M, HEBIIRLEARNRSZIH T ORI TLTHS,
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FEREEEEE
1) C. A Mead: “Evolution of Digital Photography”

TUIWNAFNAATERD, EERFEETEATRY., MEORTHHROEED L
NINEDWTWS, BIE, TUZINAFILAASOMEIL, digital aliasingartifacts
Lo THIBESNT WS, 7Y XLICE D T—tXL—2 3 >, EGABIZE Y. digital
aliasing artifacts Z{EE L. HBEFEL )L O EERL .

2) B. Hill: “Color capture, color management and the problem of metamerism: does
multispectral imaging offer the solution?”

ZOFXIE, INFARY MIVAS—HEMiZELD, INMSDI A= 2Tl A
T=RE—TAL R ATLICEDISICEBASIN TN PNERNT Lz, RIVFAXRY k-
IWATNZBWTIE, 12-16O T4 NY—TARDEWVEETHEHGEANTEDZ &
IREDMMOTE, HEETA AT AT, 6BMTIADLANRENTH S, TV F
IZHBNTIE, BRI TH 52, UEBHENOMAINLETHS, M5, 1RO
3BENR—ZAELEAREOBEMNEHERL T, BREE-> TS ZENNETH S,

3) F. Koenig P. G Herzog : “Spectral scanner characterization using linear
programming”

AF v+ —OREEZIBEBITZIHEIIDVWTORENRINZ, AFvF—2RIF14 7
BUVARAETHEHT—LH—, 3x3DPUZTFT—RIMIIVR, &F v > FIEBOD
FERBEBRICETINALL, REBICE— 2V FERT vy —TRIVIBEBT A NI =Sy
FERAWT, AFvF—OREZICIBTES I LR

4) H Sugiura, T. Kuno, N. Matoba, J. Hayashi, Y. Mivake, :“Development of a
multispectral camera system”

RNWFART BILAATORFEIIDVWTORRMN RI N, UL, ERIERTES
LRINCEEDSNTEY, ho—T4)7 =31 0@ LZO0—% ) —HKXTEBRIC
HA[RET, ANDTF—FEEIT 4 EY b hENLLE) ELTWwWa, AAXRERIZH
L BREREOLEY TR 7 —ERL. BLANBEELEERL &,

5) P. C. Hung : “Colorimetric characterization beyond three colorants”
SEOBMUELEERAWLTY D IOBERICONT, BEEMARKHIIODLTHRES N,

#LWAE, BMOREGOURN—BMICRESRNILETH S,

Black printer & hi-fi printer iZ78L. TNTHNICRE RN 5 —WHEEIREEL /-

6) J. Y. Hardeberg. : “Desktop scanning to SRGB”
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Ay F—TRRBERBALN I AT LZERTL2ERORNEHE L T5. RIEE.
FERE. AT BIVEKE, /A ZXRRETHBN, WI—AR—2DBRHAUTHB, T
ZTIE, ICC, Lxaxbx, sSRGB ZIb#il. sRGB AWFIRMPBNI L aHEL Th5,

—168—



10.1. 11 Imagina 2000

W RERS
2000.2.10
0. HEHE
HVC HInZE &EH EE
1. HsEHAR
2000. 1. 30 (B) ~2. T (R)
2. 35 B ERVHEHESE
1) Imagina’2000 ; 1/30~2/2 @Monaco
M. A Fontenier (Supinfocom K&}, Dr. Poche (Supinfocom ##3%) i
2) Pole Image Proj. ; 2/3 @Angouleme
A Magnan (Charente BRBAR N tHIEEE), A D. Fourcaud (BT E({EMRGF KA E)
3) CanalWeb £t ; 2/4 @Paris

J. Rosselin (CE0), D. Fortier BI#E) i

3.8 H
CGREBIERIIHIT2BFEREORRRAE
(NEDO 70 5 DZFF % [EBHEHROFEL] O—8)
BL. BG4 Inagina HEY 7 —ICRET
(V7 —2E  REEERTREER, ©a NIK SREEM 12 £)

4. &ARELTONSK - BilEH

D) Imagina id, #HRHOT A, O/F SIEEN (G IC X2 FEE & B RERRITBEIER
EZHOBTHD. BICEFIID2EUHLIEENZVIETHONTWS, FFIL, DT
TILEDEERITL S Inage-baseRendering IZBHT B HEMFE RS LBIERD ALNE <.
AL E2—FICLB 1 A—CHEOH L WEROFENBK U 5z,

2) Imagina IZIZSEMDTSMUIZM, BN ) I—YDRELERD DS NI-ERENE
<V RUVFAFTATHIEDL—HY Z—XIBEDOFBE L THIFETH D, BRHOFE
LTHER. £io. SEIOHRMETOERIZ. CBREOEENFLTIIRho72A%
—HORLEFEFDTNA I EIFERTEL, I—HIIHNTI2EHAEEROFTIMED
PR BREBHLSEOBETH 2,

3) MBYT—IZBML 2720, MEORE, HAFEMM, ZEAKEERLEEZFBTE. (6
FIERBOEDOEL LTI I RAIBITB ((EENIE LD DDH DL EREE
S5N7. FRITO6 7 Z ADBE/CF AN, BE BERARERWL<ERINTHY,
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FREEE L TAMERCERRROMEREZED THH I LB, INL, /YO
DIERER & 3 RTT (G HIESRY 7 b DBEHEELICE > TY Z AREORFIIHRED
DLDDHD, WELICABEBNHTLOBERDT ZAEFROBOESNBEI N,

5. Imagina’2000

1) Imaginaild. 77 > RAENA—T 4 AT 27 IVIHFERT @EFF INA) & EFIEOH-AIC
EBECTFHANON T2 AT A NUDEREERD, ) FFRMALCBLELTHIILOTH
HEINTLAEHMEFEAD Computer Graphics & Imaging (BRI SRR MERERD
BTHO., HlfEE. 7—FT 4 AN, RE. FERELTAZBASZZMENDD . &
HEEES O F X N THS,

2) Conference (HHTaR & b E v »7 A% 60 /11 7— <, Round Table (/XrIVETR) 2 14,
Innovation Village (BB OIS DT E) 30 ff, Prix Pixel-INA (fEfh L8R 70 tHix &%
3 H M TE M.

3) Conference ™= TI&, Philips #t® Multimedia Home Platform #48. SGI #t Digital
Revolution & Interactive KRBL 7=8E/F5/= i~ Digital HKWICADOATRENME, 7 A
D h BRBREMEED Digital Galaxy Project (3 K7L CG EFTINITL S Virtual Planeta-
rium) OB EEN D 72,

4) Prix Pixel-INAIZ, Advertising, Art, Fiction, Science 72& 13 BBFHD 600 DI
BIEROFNS —KREZE/NALRE 70 4% 38 (21. 30 BiE 0. 30 & 7) MFTHBMES
ETHEE/EET DA, Fiction M 1 fizd>"Paf Le Moustique” {4 I.F. Bourrel) .
Science B9 2 iz Fiat LUX” Ck UC Berkeley) &L F VA (TAT7) DRI L3 K
TC CC M DR ETRE L 2GR OHSENAIZEL Tz,

5) BRBLLMAL EPOHBEERNIICHW-EBETIE, fECHERE TOBERIC
ISEREE LD, web BETOAEERICHLTIE, HE0DTNBINRAENZSTEN
NEDOENEL, BEOBESZHEEHL -,

6. Pole Image 7007 b

) &7z s MM, 79 OABAROT > L—LHEFMILES Y T2 MK
HEBHN 1T ENSHEEL TWIEEE—FKOT AEERBEXTH S,

2 A7O0Tr bORHEIT. BEMRELTH 0 EFICASY—FLAZELII v A1E
METHO, INEZHRLIZ, TZATOF I a, AMBER Y RLEEER B
WFRLTERR 06 AY—bL., BEN AOBBERET 0, § A5, 4
HHEE) . 55 ERMIT 1500 AE TIZHEDTEE,

) WOUFRT7 ZAMBEOEEMMNIZASTHERICEER. 125 —% v FbEVE
12l Twd, SEFRICT—IN—r (¥ >0y ) ZH&EL. 60~80 T ADKE
HEME., W23 v/ ABMEXECEBRII v T2 AT 4 NIVETTHEE 15
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~0 ATANEER)

4) ¥y v 7O BTHIERORRI 23— a  AO3IXRTETIN (7
>V —LHHOIFIIE2EEBRR) IZEFEICU T aHkBRZ (RSB EHOTT) o
7125 NFE) .

) HEHEICIINIOL 7 ZEELHN 400 AOFENRBD, BE7 ) T-YDOEBE
BERTHDOREHYOBEEERK. 7057 abiFUFPF—T7L —AER
BRETUIA T4 TIRHABENRFLT, 72 AGHEOHN S FEER I IAGFROLNE
B, YL T7REINE, A5 —Fy hTTF—FE2ZTEL L TLWABREBOHRIZ
W TIVREN AR R (ZOBENREIZ/AR S EE up I2DRMN5B),

7. CanalWeb #

1) CanalWeb #tid, BRI TRAID T > ¥ —3 v NEMOBEBHFIEREMLTH O, ¥
EEREE, BRELDDH D, HEOREEIIKN 30 T ATEA +2080F& THEINY,

2) #A., 60 O hyperthematic program (BAEEHADY > 7 0F v v MVATRE/R RS
MEAM) . 40 Fefd live webcasts AHMEDEZ Y DA EH) . 3000 BERID video on
demand Z 24,

3 A, BE AR—VYREREOI L FOVERLN>TWERI—YE25—4 v MZ
T—RZRELCEHZERTIBETEEZECL TWS, ZHEICIWERZES D
DAY A DRECEBEM. RARA 25—y MER/ IUNUBRRHOUETH
D, BHAOEBRI T VIYMEBRHLOBEEHET,

) 12—y bOREZERLZZHLWAT A TEEEUB ETDDH D LNIHE
RN T LT3 OmAIGESEU SN, BR L2y OAH0BMHEERR
EOBEMLE S > TIVENBII /=,

8y 41245 —3v hEHATOBBERMEICEAL TL. T4 702 277128 > TaENE
DIEIFEEHL TWEMN, SDLEIATOBVEBBEIZT S LS REHRIIES Tk
PERDTV ERICEE?) DI L,

Lk
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10. 1. 12 SPIE

SPIE HisE#RE

wmEE T HH

fr&Efk XE o/t

B A 1H23H (HHE) ~29 H U&ED)
B % SPIE $AZE

1. B#

@—

.,

BERER (H7-<32—I A2 b)) CHEMBmZHAET 5. EIZ. 2REERR
B OHMRUERRILICET SNHEE. h, 3Ot ITLZa0RZT. B4
BEH, MEZEEIR0 AN -EEREOER, HE BEZLLEROFE.
B

1. vy bU—VBELZEF )T —DFWL. VA4 —F =7 O XM,

FAPINAIAT, CCD Y —2HLEL-EHERICETIHENLENS

Uy,

RAY—t v ar, BROHBBENEEIZHANDDED,

I

NS—Tx—T AL NEAEORETIE, T4 PHINAATORGB EET/INA AA

> 57 X>F >k CIEXYZ XiZ CIELAB fBIZEBRT 5% KL, LLFORNBFIZENE

ns,

1. HBEOPHD AR EEEEROARH B, S 5ITH AT DG ERERE
DETHSNZZDIC. BERBEROBEREOIARFENGES TN,
WFARYT BIVIZEBANTFENS, MEBEZRD D HE. (BHE, F1Y)

2. WREEMETSHIEIC. BBEOARY MINRNT -/ ERERE AT b
NTET HiE. (772 R)

3. 3D-LUTHM. 74 HhHNETIL. Za2a—F)Fv b, regression iEZFIAL
EEREE ORI RE. CREY —Z—%)

sRGB ZXR—ZIZL7-@EE, ho—F25@ETU 7 —RBEOBOBEROD

EZEWETHHE. B2, BEOFBRIFEHLLBOGDOEA.

EIRIOA > FBEELTORELERLTHHA L LTI, HIRIE{ROEERER

MACFEBIIIDBIVTEIEENWSINWARETNATET 23— 3>

EEHE, (A 12R)

ETROBIZET5m L EL T, GCRIZED XYZ-CMYK AT 5, 2=HD

HEOBERINERHDOTH o7,
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4.

AR

BRI, AABRICET 280 <, ANWINAEBIIHL TEETERT M
HEDRSNBV, £F, TNAZABED RGB 2LUNITNA A1 2 TFRIF RO
BIZERL T, TORGB 27— 4T DI TE7-D I BEREEH,
H2 v MEORHRE Lo TWDB, —H. HABICR2ET 4, BEELEOTILT
U AL EHEER, N5 OEGOEREE. D LBORLSHEERTIIHEAEGE ERE
REICEL -BEELEELZ>TNS,

2. ATBIOGME), HEfimcH 2 RERRINRITNE. 2AEFRE2ED S Z
LIEHELVWOT, ZNSOEMBME#REL T AETZ2LENH S,
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10. 1. 13 ECMA
ECMA 2000 AV FURESNIRE
FERY WHZRH
20004 3 A 17 H

2EA ECMA 2000, E#&EERE > AT LOEEL

H B 2000 & 3 A 16 H, 10:00 — 14:30

%5 Fh: Hotel NOVOTEL London Heathrow

ZNE

K 4 i B w %

Malcolm. S. Bermange | Xerox ECMA President

Jan van Den Beld ECMA ECMA Secretary General

Brian Spencer Oki Europe Limited General Manager, Customer
Support

Peter McGregor Oki Europe Limited General manager, Systems
Engineering

Stephen Munden Eastman Kodak

Peter Stone Oki Europe Limited

Sandy Davis Tally

Juergen Wild Xerox

Paul Bengett Ahid Hardcopy Advisory | Chairman Oapmag Gloop UK

Service

Colin Casey Kyocera Electronics

Peter Deichmann IBM, Deutchland Program Manager, Technical
Resolutions EMEA

Mike Home Brother International Asst. manager, European Technical
Services

Takashi Ito JBMA JTC 1/SC 28 Japan

Hiroaki Ikeda Chiba University IEC TC 100/TA 2

Gino Lauri ECMA Semor, T.O.

FCASCE -

1)
)

3)
4)

()

ECMA 2000: Exploratory ECMA meeting on standardization of several aspects of
printing, fax and copying devices; Invitation, venue, and agenda

ECMA 2000, Standardizing Information and Communication Systems: Working
documents and formal documents: rules for editing, recording and exchanging
ECMA: Standard ECMA-132: Method for measuring printer throughput

Cost per page and page coverage standards for monochrome laser printers, An IDC
white paper by Keith Waryas

Presentation, The need establish a Working Group to provide standards of
measurement for office based print and copier based products, Oki Europe

IEC TC 100: International standardization in the field of “Audio, video and
multimedia systems and equipment,” by Hiroaki Tkeda

Draft DIN 33872, Determination of the yield of consumables (toner/ink, black) for
copiers, printers, fax equipment and their combinations, Feb., 2000

Introduction to ISO/IEC JTC 1/SC 28 including SC 28 N 257: Information about SC
28’s home-page, FTP site and E-mail address

List of attendance
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L
HT—=XIPANEBRNELEAS—T) YO AHAFHEOBEEOEBEE %

IEC TC 100/TA2 TEML TWBEHEM 5, FICHE ZEFF S 41, TC 100/TA 2 @ Technical

Area Manager (TAM)& UL CTHEL 7=,

1. TEBEBIA

ECMA (European Computer Manufacturers Association)? President 7> 57535 0,

T ECMA E75# £ (General Secretary)™ 5, ECMA {EB OB EIC DWW THRAMND -

7=, SEIOEEGOFEENIL, BBERELTONTI—28D)TY 2%, FAX KU EEH

DOHEREICEd 2R FORELFD-DDERENLRT V72 a OEETH 5,

2. MEEREE - BEED

(1) Oki Europe @ Brian Spencer 7*%, BEHG)EHWT, EHE(Office) THEHNZ Y
I REEROBEIEBELLOLEENH S5 2 ENBRS5 1, ECMA/TC34 D41k,
FNNRAIRE/R S F WG ORBRBIRERESIN/Z. BT —T) I BHRRITEA D,

(2) IEC TC 100/TA 2 @ TAM T® 5 Hiroaki Ikeda 05, &¥EH6)ZEHAWT, IEC/TC 100
OFHEXR T TC 100/TA 2 OFDTOTP 7 +DS B, IEC 61966-7: Multimedia
systems and equipment — Colour printers @ B & EREE(LIEZDORIRIZTDNWTH
EMdHoTlz,

(3) DIN O E LT, BE(NICEDWT, BHEMEKRP THS DIN 33872 DHEFICDN
TN SH 7=, DIN &L T3, BELOFEFHOE S % ECMA T3z <E$# ISOMEC
JTC1/SC28 IRz &S T &,

(4) ECMA {3 ISO/EC JTC1/SC28 & /15700 AV T BRIZH B, JIBMAEZREL
T Takeshi Ito 5, SC28 OBMEIIDWTHBAMNS - 7=,

3. 70varrIsr

ZOfth, MEETH %75 EEREE - EREELLEHNOERNH 720, FROTXTHT

TL—2A M= 2TMrbn, UTo#REE.

(1) EEH3)D ECMA-132 DHERZRHET 5

2) BRG)TREINLNBICEDE, 7Y 5D Ty MIERZBLZRIEED
R¥Z1TD

(3) TD7=HIZ, 2000F5 A 31 ANS 6 A2HICTar—T TWGREZHKET S

(4) WG ZFAN—FOREBIVEELZBOEREZ D WG REICEICGLETITD

4, HENE

ECMAEXRRBRE a2x—7JIld D, 5HZOFEMLBETEEL TH5, HEFITECMA D

KFEICHETH5013WDTTH o 72, EREELIEHIMNERILL THEHHT, -

ADEEESNHN VO AIZE TS EORK L ED Tz, BRI, RAYRER 1 YHE

TDIN 28EFL, ThEZEEEBREECHERICHESZOLWS 770 —-FZHEICL T

%o
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10. 1. 14 PICS2000

PICS2000 2 && NS

Y Z— (BR) PNCBEEL> 57—
DNERE 8%

A (20000 D3 BD 27T B2 56, 29 HET IS8T CREEKZESR) FED PICS (Image
Processing, Image Quality, Image Capture Systems Conference) 23kEAL I WA —
Mo RICTHESN, BEZLEOTIZCHET 2, 2213, 1T CRKEEGFS
ML TWAE2ORMTHEICHILBOBEEF M2 F LELEERTHS, £k, H
Bzm bt s D amG0AnAEe BRA NS A7 L (B2 DSC;Digital Still Camera)
DRENZINTZ,

H (3727 OFEiHiE. Plenary Session &> THD 4 OBRHEREND /=, O H 2
13 Digital Photography OIFRHIZDNWT, 2 HIZMBEO T Y I LIZDWTTH -2,

1 B8 1%. Kodak #£:® Faulkner %t "Revolution in Photography: Past and Current” &y
554 MV TRBEEZRDESZETRREFERLEIDELTVWERNETH 72, FEOHFT
HEN =D, hI—BENHTELZEEIH, PROKRAREMEM LB TFEET
TN, ZOEBEESRh>7, 7225 ISC IFREDI D ITEOLN TN MEL—
H-RETHDENSZBEOEDITH D, LEL. FiE. RAZFEOZA Ty TEEIIKE
WHELNTITS<THAIEBE> Tz, 2HBEDOHEEIT. HP # Katen FKd "Digial
Photography’ s Coming of Age" EWODRETHo7h. THSIIMBIIHRED DSC #HHE
DOF >Hr—"ENSBEREMT S ZE T, DSC DERHEERITLREE/R> T,
INETOPBEEELRESRABBHET, SREELILSDIL, Create/Present/Transform
/Store TEBZ ETH D, EOBIT L7 > T, 3#HIZL. Texas Instrument #:0 Nelson
Kizk 5 Digital Cinema Projection Systems" &> %1 MILT, TI #®DDLP > AT LD
BN Ho/=. BUCKETIE DIP S AT LEZEALZBEEN 1 0BEHD. FHERE
BWEDIZ ETHD, 4#HEIT. Kodak 7 Kennel FiZ& % Digital Cinema - What' s Really
Happening in Hollywood" &> % A ML TEBOBMBIENIBITHT ¥ ILDO#EHICD
WTOFETHo72, ZITOUITIYINLIT, BIURENROT Y LA TR L, B
PERICET R ELED I AT LELTOILT I IETHD, TOPFTHR
12, BRI AT LAMT I IEEI NS ERE, AV FNLDORINS, InterPotitive &M
N2 HDEMERL. KIZ225ARD InterNegative Z{E> 7z LT, BLEEICEHR T 5KE
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AR D Release Print ZERL TWBEPME T T, BEPENKENWEDI ETHHT=,
Z® Digital Cinema IZ2DWTIE, HAEBERIZBWLWTHVC 2RO EADIZET 55— Tid
WhEWDHIRAES ST,

ZD%id, 1) Systems, 2) Image Quality, 3) Image Processing ® 3t v a ilinhih,
RENREINZ, TOHRTNOS DM IV OIEENIEEL Z 57 E %2 Z JIZHmET 5,

3/ DFFID Ty TiE, OF =AY TR KENS, S Quan, N Ohta 2k 5”Evaluating
Quality Factors of Hypothetical Spectral Sensitivities”"@®REMNH oM, Z3UTHV(/
FEAMEO IS01TR21 IHEET 2NAETH > 7z, RESARE LM T 5 DIZ, Q-factor,
u-factor FMNAHLLNTNBEMN, ENSITIIRAND VBRKIICIIBELNWOESEEA
TRETHDHEEIRETH o7z MLEITIER - Tz, u-factor EEZEORMIZIE
REFOWHBE L2 7L<, BEH LT FEERFTITHELILEDILETH S,

3/29 OFFMCIFaY v Ztn s, RIM/ROM RGB L WS AZEMORENH -7, AEEH
WSTIABHEREDHFEDOAY Y bRHZHDD. B TI7AIVIZBBEZANTNE I L,
D —TOEENTERTH DI L. FNL<DONEENKINTB O SEOEME RT
DTWSREND 5,

HVC/B3BMRICKBRRERID, 3/28F %I EVDDRAY Ly > a licThENk, FEL,
EBRRERFIREFEZBOTHED, BEICBHICEERLRD NI A-ORENTH
BNEDITHo, D, HEBIZPRZLTOWSELERH D THAD, BKFENELIAT
. MBS OREERE (ESZXE) 3, RELAVLON? EOBEMRH>2ED5 TH S,
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10. 1. 15 PICS2000
2000.3.31

B REE

IR GERAEY > 5 —
HRE KR 189

HiH : 2000 £ 3 H 6 H(HE)/MS 20004 3 B 30 HRENE T
B : PICS 2000 g, 1o —< 32— A2 FEMFLEOERERLICEAT3IT680hH
i ¥EALVIAME—FF 2K TUAy hRTIL

1. PICS 2000 B§:E

PICS (image Processing Image quality image Capture System conference )id. IS&T
(The Society for Imaging Science and Technology) W\ X#T 522 Th 5., ZAFEEOSME
#1300 £ THo7z. ZOFE2OREIEOHICIZ, Silver Halide Technology & £ Ty 570,
HEDTFIZINAFNAASTOEREERL ThH, REEEICHTIRELHER, T4
NEEIZETAIREZOHEENEN >/, BEEECHETLIRRIIBVLWTHT I T+ b
T4 = P TOEENRE L, T IMEDORIGBT GANIENWE D TH S,

1) TrFu—tviar

—RGRIEICAEL D, LT U—ty s alhBEEN. 4 FoBRERE NS 2. T
L+ —twia ilBNTHET SXEL, IS&Ts 2000 Honors and Awards 125
WT, 35HDOREBEAEMENEERTONZIENEITON, CZOFHFICBITEED
{EBDO—WMMOINMNA 5,

(2) —MEEiE. KAy —tviar

BRMEOFMICIOVWTIE, BAETREZZRL TOWAESIELL, FHREFIIBL
T3, EREELEOLOBANSOREERRD L ET S,

HFEEINDEMEL TR, 1 =AY >I3¥F vy o EMnS, KM image
metadata BT 7 1)L 74—~ v MIEET 23BN, SEERINTLILETH D,
FERBOOYA P, ROBOTH LN, A—ASI>IAF 9 IHOBEITZ. ¥
FrEig & ERRIEELEIEE ) OV S TWAHEANENOT, HEOEERELTH
ToZosmic L TEEZIIS HOLEND D,

a) Quality and Architecture Issues Related to the Development of Internet-
Based Image Fulfillment Servers

b) Architectural Design of Metadata for Images
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c¢) Reference Input/Output Medium Metric RGB Color Encoding
d) Survey of Present Standards for Image Metadata

2. WI—TFx—Y AL FEMFLOEBIEE(LICBET 280
PICS 2000 DB T—T % —T A NOBEMENEFT > -HEESE2FBL T, B4
EELICEHL T abt,
(1) RATNAM—VAREDITEEDLYE
IEC 61966-2-2 sSRGB64 D7 O 7 hN)—F—THB3T A7)V A ~—% AKIZ,
BHEERCDIIHL T, AROEERANSROD LD BEMUERN N> TWE T &
ZFHBA L7z, ERICIE, EIAJ IZH RS NS FED sRGB64 Fxik PG 12T CD XED
NEZEZL-HB NPRELEDBICAERNSO AL FELTRESNBZ EHIRA
e
a) sRGB64IZDW T, 7IVT77Fr >RV EEDH 64 Ly hELTLSHIIDN
T. HEOEZERD S KHBERENZ N,
b) E®EMRED /7RI RIZDWTHHELEEINR N,
) 1% 7 aBIUAT—TIZ TCI00 DAIA—=THHHANTNBES
MbH5,
2) TrvIHRINLEEDITEEDLYE
ISO 17321 07OV 7 M) —¥—TH 3 v v ZHRILKIZH LT, WD5 ER
R THVC F4 BN TEH L ZBER LU BRICODWTHHAL 2, HEDS
BRFICEMALE I aL—2aHBREREQDERIIDVWTIE., TOREZ+2ITKR
FLT. WD IZRBRE BB LD ETHHT, 72120, HEFOEREREANED
HrdH50T, KEIOO—Y > IKRIIBNWTHE, TERTILENDH D,
733, BED WD5s fEFRREIZ. RILLAKBESNENOLDEAEEGNEDL <L
EDTETH-T,
Fiz, TOPINAFINIATF Y I I05T714E—2a3>072dD0h5—Fx¥—hOD
—BNZDOWTORNMH - 7=,

Ut
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10. 1. 16 ISO

ISO/TC42/WG18  Scottsdale &5
—1S017321 ft1—
HVC Xijt—
ISO/TC42(Photography)/WG18(Electronic Still Picture Imaging)id 1991 FEITFRILINT
LR, IZIFFIC2EOXR—ZATHEINTH O, 1999 FEMO2E1T 11 A 15 B2 S5XKE
Arizona M@ Scottsdale TiThH /=, WG18 TIZT I H ) « 1 A= 2 VICBTAHLUTOD
HRAENEEIN TV S,

ISO 12231 (WD) Photography-Electronic still picture cameras -Terminology
1SO 12232 (PUB)-Determination of ISO speed
1SO 12233 (FDIS)-Resolution measurements
ISO 12234 -Removable memory
(DIS) Part1: Basic removable memory reference model
(DIS) Part2: Image data format — TIFF/EP
(NP) Part3: Design rule for camera file system (DCF)
ISO 14524 (PUB)-Method for measuring opto-electronic conversion functions (OECFs)
ISO 15739 (CD)-Image noise measurements
ISO 15740 (WD)-Picture Transfer Protocol (PTP) for Digital Still Photography Devices
ISO 16067 (WD)-Spatial resolution measurements-Partl:Scanners for reflective media
ISO 17321 (WD) Graphic Technology and Photography -Colour characterisation of
digital still cameras (DSCs) using colour targets and spectral illumination
(NP: New Proposal, WD: Working Draft, CD: Committee Draft, DIS: Draft International
Standard, PUB: Published)

INSORTHRERDT Y MRgEEIZ/Z > TWBON, HVC TG L Tk IS017321 T
5, FEEILI3FEFD London £FEDI. ISO/TCL30 EOBRIFBHET DI LM S
N, TORERIZ JIWG20 BRI NT, ZOBTEHRINDHILIThoTz.
ZOEBOEEDL. NS DA N—0O— A, 2F 4K Eastman Kodak D3> H)L 5 >
N T. R{EI3 Hewlett Packard fHIZE)#T % Jack Holm K TH 5., FIREOHEBEIL, T
HADBED=DDHEDIREL., ISORGB A D728 L Wikl AHBZEMOREETH 5.
ZORBITH LTI TROBENRS > 72,

(1) BEBIZHTHAELELTO TEBAELE] MIGEHINAHETH 5,

(2) AU &>7B8%FD IEC/TC42/PT61966 & DBEMNARHTH 5,

(3) HTLLWEEHZERT DLEENTEHELIZS Y,
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B2, FHEZERDIIONT, LTOLIMBERBELTEL,

(1) ARFOHET 2&HEN. BMESFOBEREZER. U2 AZEM. EHLEIZHE

HEEERBEFMONVTIUGERAI NS DPRAHATH S,
(2) ISORGB HEDRME 2 H5ERBMRONTHY, oo TORBRORLIIE
RTCRBEAIN/ZHOTId R,

Bt AREILX. TN AOBEREE. PIVWRIT Y1574 XA NNEIZLEI
BMONTRELZBOTIEHARLS, EMIIB AN LZFERLEDLNTORAELIZC N,
UEDXS5aEREERL. EIZEEEND I ECLOMEBLRWBEOLEEN S, &
HBEIIHVCOAAARZEZREL TERICHDH &Ik,
REFOPIC., ARFICEDAEETDHEITE UEHOET -5 AR HE 5#E
DTFIPHATHBIEMRETHD, (T2 a—7RITTIIR, TUHAOBEENZ
EHEHB D= DICHERNT %) BiETH B LB INTV D, ZOLDAIEIOERE TITHER
S5 TERHRAATIBETARE] LOFRBHINLN, SRS EREE WO Rp3E
OERNTHETHS ] WS BHENS, NERKHLIZEWIRENE S, FEIL. &
RENERNROFEAL L TR LT ARENENZMOIBRBIZHENER L2 &,
FTOMBELTHBEEL GRESINZEE2BER, (Z3-TORE) 27512X0,
FREEVFRHINZLELTH, 2ORBHEBAZEEL LD LBHAL.
Scottsdale 23 Tid. ISO/TC42/WG18 DERNIAE HHIO HEHIZ JIWG20 ZREL. ©
DESI SITWGIS ICBNTAHBEDOEHREIT > 7z,
JWG20 Tid. LR 5 Touch and Go” TR DI MHEKEZRKH > THANSD I A >
~ERH LU,
TC130 ~DEEMN 5 DT E WG18 OREZ ZHFICET DI, ZERZNBLIMCS,
BENLEEEZRRL AATNUIASRN, ZOHET. SEOSFIEIMHEROMIZ. &7
0227 bd MBIK, MK ENRSML TW2D, KBERERICHABRZINKTILD
—EILEED, DBEMARSFEETONBEORRERD ENTE.
#E., BENSHBLTELZOAL MZUTIIAETH O, Fiziz,
In order to make this ISO Standards be more useful and clear, it’s scope and contents
shall be limit to characterisation of DSCs which analyse scene and object.
So description about rendering or hardcopy shall be removed.
If this comment is not accepted in the next draft, JNC will not be agreeable.
RB5IAREZHANSORELL TRHELZ, £aA2 ME, FROBRRETEN2O 1
SN RDOBHBERRELTWM, INTH, RRZNSITLZHDTH S,
HADRETH S KIL IEC/TC100/PT61966 TT /1 ADBIEILE ELDIRBRET
HO. TOAMNISO DERICBET 5 EWND T &IT, B ISO S OBMLMEN > T
ERFARVLM, #BRELT, ISOIEC BHORTH—LZHEEZED WD, EFIZE
FLWHBEIZZA-/ZZ LT, ISO OEEENS BBWEBHBMOIAL FEED ZENTE
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7. FEILNY, A% Scottsdale 2FEICHNTWD S CD ANEEDWERTH -
7=, BERELTHEEET T2 EL TCDICERMOBEEEZR >, #/FH. BFEOFER
MRDSN/-TCDILIIRZES N, EIZEZRTED 572017 Editing Committee Z iR E
THIEERD, ARMNSREATO o7 FOBYHEETHARBRICELLTES Z
&R,
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10. 1. 17 PICS2000 ®Bm#EE

HiRE (%) HIZBUERT HYFER BmEIEE RS REERL
BHH PICS2000 EhlhjRE

KR4 Hi12%4 3 A 25 H-29H

BFh A—=rZ5>2 KR, AT

1LEE

PICS I3, BEffULBO—MICHET SRR, AR Y THBHI5 v & HP, BID
REMNSDHEENE L, NEIERLSHRBBNEITRILL. BRNOFFTFORERICH
RT, BE{LEY - R 2BIAHADNHOEWREONREL TRMERBRVWAZ Ty T >
ATHBD, BAERNZIE, ) ATLQBEGDEREBUED 3y a > THERERE L
mAmNMTON . 2EOEMEIME 3 AICE EOHNE,

(WT T ATZEATERICETIREN 10 FLEEL N,

QE#(L (&f55. JPEG2000) IZBST BHEMNS

)ERFHE BT 2FHEN 5 gk
2. Fa s
(DAL 1HEER

TN ADRBEICETZERN, ZONORETITONZ. HE 1). 23, SEEK
LIZHES EZ NS A XOB/MEIZDWT, KB, /A X EDHEEERTSH LT, 2
~3umMRFILBZEERL TS, FIZIZAPS B4 XD 7 4 )V LIZIRECT 512138
600 TEFEMNLETH DM, INZ 231> FH A1 XD CCD LY THESHEITI.
BFEY AL X233 umBEERO I REENFIIKLKREEERL TV,

XHK 3)E., TUONADRBELERDIERELT, 7oFIAUTATAINYDEEE
MTF. 3& U Sharpness Index EWHD ZDDIEREEZHAWTHIEL T3,

FLERIAODDRAZ v 3T, Scitex £/ 600 HEIFED CMOS t > HDORR, F
v YA X% 35mm T4 NALAERUCIZTAIET. SBEHNATED AR EZRED ]
DELTWS, FU—TERUN Y r—%E< L, 5V E—8E, ittoRZERGICHT
~RT, CMOS #:&TH 7 )L 6M BEENEFIIAH.

QBESNLE

XEk i, BREFEMNLL<. ICC DA ZEHENL, BEZEIELAEBEFSELT
RIMM/ROMM RGB B #REL T3, EFEMICE. BEFOEER. XBETE568H
DB, sRGB O\ E2EHL T3, Xk 5)id. CIECAM97s OFENT &, BEAE
FICFIAT 2BEOEBREE LD TS, XH 6)I3H~ v MNEMHICET28|E. /R
EEEMTREFTOHEZITO> THAMARENICTIIEH L L THS A D EIARNWEND
EZZAH. BEMICE, BETHIEBEOBEZEZRETILOIC. BREEZFEMHIZZET
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ER2AE L THEREEORWA Y NEBRRENRBLOND, &,
(Q)E B mE

A7 > bLy P ERWARSEED MTF BIE HiENXEL 8). 9 THRITEN TS, A
2 Iy PEFEEERNSH SN TWBBEEHIEDO—DIEM, XHK 8)IZT 51 AD MTF
BIEZITOBED. /A XEEREEERLTWS, —F., X#HIT« A 7L —D MTF
BIEZT DD, YA K, AT MLy PEFR, TONARETDHEZERNTHY
%, EZHIR O MTF BIFE SR DWW THEENH > 72,
SR
1) Richard L. Bear(HP), "CCD Requirements for Digital Photography", PICS2000,
pg-26-30(2000)
2) Russ Palum(Kodak), "The Advantages and Disadvantages of Small Pixels", PICS2000,
pg-31-35(2000)
3) Bruce H. Pillman,"Impact of CCD Size, Pixel Pitch, and Anti-Aliasing Filter Design
on Sharpness of Digital Camera Prints", PICS2000, pg.216-220(2000)
4) Kevin E. Spaulding, Geoffrey J. Woolfe and Edward J. Giorgianni(Kodak),
"Reference Input/Output Medium Metric RGB Color Encodings", PICS2000, pg.155-
163(2000)
5) Nathan Moroney, "Usage Guidelines for CIECAM97s", PICS2000, pg.164-168(2000)
6) Henry D'Souza, Alp Bayramoglu and William Nott(Compagq),"sRGB Color Calibration
of Standard Color Displays", PICS2000, pg.103-107(2000)
7) John McCann, "Using Color Constancy to Advantage in Color Gamut Calculations”,
Pics2000, pg.169-176(2000)
8) Peter D. Burns(Kodak), "Slanted-Edge MTF for Digital Camera and Scanner
Analysis", Pics2000, pg.135-138(2000)
9) S. Triantaphillidou and R. E. Jacobson, "A Simple Method for the Measurement of
Modulation Transfer Functions of Displays", Pics2000, pg.139-144(2000)
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10. 2 BHmEH
10. 2. 16EEEE (WS5—IXRX—J AL EERERS

0—3

F=R ERREERRERRELZER) HEE

HEF Epkl 18A24H (k) 10:00~12:00

B HVCKEHEE

HEE . ERBREME FGEXE). BIRIE (TXEEMb) . Hin¥ZE (NEDO)
REEEMER (AFBKBE ILNEE A8
wE (FEE: TEX., = (EWIX. 118 (FLX. 2% (AXIEX)
KNI HVC), EH (HVC), b (HVC)., T (HVC)., /hE (HVC,
&C)
Z# (HVC)

BT &R

FE-A01-03-1 Frk1 14 THREEBEREE)

£R&E-A01-03-2 Fpk 1 1 EE TABOBE B2 E8EHE
E-A01-03-3 Fpk 1 1 £E [ZEERIBR] TOREDOEDS ()
F&E-A01-02-4 Fpk 1 14EE DOENEERZ MR E8EiE
¥ZE-A01-02-5 WD3. 1 of 1S017321

1. & MBRGEREE  ERREMIE
LStk ERBE&
NEDO MoEE

A AR = BHEEMEEOIHEBE H)

2. B-E EEAEHOFELEER) 28 S8 Bl
FRR 1 0 FEERRIMEEICE®R L RTE T

3. ERR 1 1 HEEHNS - —T AL MEERFEOE R
WHEER
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Hex?o IT¥aAk

(CEZXMGHABEHED | OmE "8

HLTI~8PT BT HITHT XA BET1E JSHUHZBEHNWEUE (V)
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HOT~8VT HICHOTIHI [ Xk (BE Y & gi) SPELEDE (2)
HLTI~HST HLIH6 HIIHkL (BEVE g8) SH&EsEMH (1)
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YURBHOIINSHERREEWE OIS HEY (2)
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N QB0 (WERE) WlgE D OCIERIWEYERIEEH (1)
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EEEE
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VCRKEFEE

00
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BLf &
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il (FEE: TEAL., =& (ERIL. 4718
EH (HVC), b8 (HVC), IE (HVC),

£

01-04-1
01-04-2
01-03-3
01-02-4

Frkl 1 EE TRERBEE (£))
ekl 1EE DODENEFER B2
FRk 1 1EE TEBRRERER =
ISO1T321WD5 JRAIERRICBR L TOBYEE

H AR5

B TeFREHORELEER) 2% HEH
TRl 1 EEISEEICTERZRA

(1) AHA#ESEIR=
KillF#E
EMEVIFRE
(2) ZBEFRIVR
ZFEE
Ltz 8
CHMEBRINR
Sl R

hEEBTFE R

(3)

(4)
E2HTE
EHEER
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(ELR). BF (HAILHEN
Z#H (HVC), /h& (HVC,

BomEE ()]

&

FBHEERRBHEE KHE)

TR 1 EENT—IR—T AL MREREOE D
HwHEEE

DPEROMFRRRRER ESROERRIEARE SRR

EREBREEFE TS (IS017321 EEHC TEHEEA)
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5 Jimfiy
Frkl 1 FEOMRBEEZSEAT, El1 2EEITIEHEEELEOZEES
5,
EFEERT, TRE2OREEA. 2FTOUSDOMERETHILEZBRET 2,

6 Epkl 2HE, BAREEEREEERAT Va2
Epl 286 H9H FE2B~48 % HVC
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10. 2. 2 AHAESECIEITLZEEHEOREL/ ABAEEI P

1—4

-

<SFE4ARBRIAH B HHERS

1. Bk
19999 A1 7H (&#EH) 15:00~17:00

2. B
Ve R&#=E (75— HF+43F)

3. HiFEE
RIA) Ribfed (EF), NEDO) FREE, ISABHBEEMEER, HVC) EAWEER,
ITY)MBER, YINFIIT74 vy A)BETFEER, BV B NEELHE, HV0)
BAZE) RINEMEER, BB K (G

4. BAAmER
* BIBAHAEESBEER (0 1-A01-04-1) UMNERYNEERE)
- BRAEHEREE (2 1-A01-04-2) (RNEEHFEE)
<ERR 1 FE TAHI#SE R m8EtE () (5 1-A01-04-3) GEEMRE)
- EEEHFMEROREL, BIFHMER (9 1-A01-04-9) (REWER)
c TAHHRER BT 2 BRRMNNICET 2 EM BB L ORFRRREREE (-
(73 1-A01-04-5) QEMEBFFEE)
- RIS (O 1-A01-04-6) (GEHHFEER)
CBfE - PUEEE RIRFTFaINETa L UY—FLF— (ZEER) (RLkE
%)

5. #¥

(1) Tg#
NEDO) FmH FZE, JSA BHEEMREB LY, SHEEEORLEELS, SFEER
O REXBREICH 7= TOTERENH - 7=,

(2) RiIEHERAED
MEHBETERICKD, AIBEEESE (3 1-A01-04-1) ORERNTHON-., BELTE
N7z,
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(3) SHEEFEIE
KNEEHEENS, BF (5 1-A01-04-D 12X D Th T —< =2 A2 MEERRE
B2 OS5 FEEBENHE I N,
(4) AHNHERTHXEEEE
EAPIZEENS, EF (55 1-A01-04-) 12 & D TAH IR Rl 05 FESHEAEH
HIN/=, BRTFTEDOIYNLFNS R AFALAELT, RIUEENHET S FFa5)
Eya>ryoyzy N (BEER) EdfETHI &L
(5) WMoisEhms
EMPIZEEN S, BE (5 1-A01-04-4), (4 1-A01-04-5), (4 1-A01-04-6) ik D 5
EEOINE TOWFLEERIRE S Nz, 723 (5 1-A01-04-5) O&XHF (ETFT—
5) %, DREA NI OEMT S,
(6) DAt
10/14 BIETFEDTHRIRFTF a3 N ETa L U —F 25— | REIANOSMFE
i, APR20BBER UMEEYHTE TRDXED 5,

6. XEIBAfETE
11 B 25 B OK) HIZBAZERr (HALh) IZ°T
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1—5

)

<8 5 BAH BRI BEmEER>

1. B&
1999 F 11 A 25 H (K)  15:20~16:45

2. Bl
HIIZEFT (B3Zh)

3. HEHE

BT K) Kilife4A, NEDO) FEHFE. HVC) EEHWEA. HY) REK 074 -N),
BREAT7I3Ia4—4%—) BFEER WTFER LHEE. YVa—-) AR (RE),
ELi#) 8#AREER, HVC) KIEEHEBGF). NMNEEYEE. 42 /%) KiE GO
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An Overview of Microsoft's Color Management and File Format Strategy
Michael Stokes

This presentation is devided into six sections;

1. Overview of [CM2.0 and Philosophical Back ]

Microsoft's vision for color management on Windows operating systems is to provide
"the right solutions for the right markets." Industries must be able to seamlessly and
easily communicate color information digitally in a way that is appropriate for each
market. To this end, Windows 98, Windows 2000, and Windows Millennium Edition
support the sRGB standard for consumers and ICM 2.0 for high-end graphics

professionals.

2. The sRGB64 Color Standard

However, feedback from customers has shown that there is a third market-- professional
consumers, or "prosumers”-- who want the high-end features of ICM 2.0 but prefer the
simplicity of sRGB color. This section describes the proposed sRGB64 standard, which
offers the prosumer market an extended color gamut, tonal range and bit precision
while maintaining the ease of use and simplicity of sRGB, making color management in

Windows operating systems a complete, scalable solution.

3. New WHOI, Tests for Color Devices

As color-capable devices become more affordable, more consumers will be viewing and
printing color images. Unlike color professionals who have the technical background to
understand and cope with variations in color between devices, consumers are more
likely to generate support calls when the images they print don't match the colors on the
screen, or return a garment purchased over the Internet because it's a different shade
than the picture in the online catalog. This section describes a new WHQL test kit that

helps OEMs meet new Windows Hardware Logo Program requirements for providing a
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consistent color experience to users. The kit provides reference files, tools and
instructions for quantitatively measuring the ability of color-capable printers and

monitors to render color within certain tolerances of the CIE 1994 DeltaE* standard.

L F Windows S for Native Graphic File F

Future Microsoft products will support a number of native still image file formats,
including BMP, Exif, JPEG, TIFF, PNG and GIF by using a core set of services. These
core services for managing these file formats will support key Microsoft platforms,
including Windows, Office and Visual Studio.

Because supporting any file format involves significant amounts of legal, development,
and testing resources, Microsoft is striving to optimize the number of supported file
formats to best meet end-user needs. This section suggests features that would foster
widespread adoption of revised and new graphics file formats, such as royalty-free
implementation, Internet-friendly compression, well-defined metadata, Alpha channel
support, and standard color spaces. It will also review what native support is provided
for Exif.

5. Exposing MetaData in Graohics Files Wind

Content management is a growing opportunity as digital imaging takes off. A key
supporting technology for content management is metadata--non-picture information
that is bundled with picture information in a file. Metadata can include information
such as the date and time the picture was taken, whether a flash was used, which
camera model was used, and even audio annotations.

Microsoft is encouraging developers of file formats to specify and support a baseline set
of required metadata in order to help promote widespread use of specific metadata by
the industry and consumers. This section discusses how Microsoft is supporting

metadata and where we would like metadata support to grow in the future.

The author has been instrumental in creating some of the most broadly adopted color

standards today, including the ICC profile specification and sRGB and more recently
with the initial proposal for sSRGB64. He has also been active helping establish a
number of color standards bodies including the ICC, CIE Division 8 and he has helped
drive IEC TC100 TA2 as well as being active in a much wider range of standards bodies

and consortia. It is clear from this experience that the field of color standards is both far
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reaching and not very effectively collaborating to address real industry concerns. This
section will review the author's difficulties involved in developing ICC, sRGB and
sRGB64 as well as more positive experiences working directly with Japanese companies

and organizations.

1. BRELE
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BREZEEATVWT, TNEBRTDIETRENMHUZ ENS ZEEE, KOHEH
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—ICEAMIZBRORNWEEEZEA TS, BEBRLEID EL THAREIINZVSHE
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- Post quality test intentions and schedules on color web site,

- Announce requests for input from vendors,

- Investigate third party CMM support v2.0,

- Provide quantitative estimate of ICC market.
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A Standard Portrait Image and Image Quality
Assessment

Kunihiko Kanafusa, Keiichi Miyazaki, Hiroshi Umemoto,
Kazuhiko Takemura and Hitoshi Urabe
Fuji Photo Film Co., Ltd.
Kanagawa, Japan

Introduction

With the advance of computer technology,
opportunities to observe images in various forms such
as hardcopies and softcopies have been tremendously
increased. Eventually, requirements to obtain color-
appearance match between images displayed by various
media under a variety of viewing conditions have
become one of the important issues. To fulfill such
requirements, CIE, ICC, and other organizations are
developing methods to compensate the effect of
different viewing conditions or those to map colors
optimally for images across disparate media having
different color gamut.

In such studies, new models or algorithms are
usually evaluated by visual assessment based on
psychophysical experiments. In such psychophysical
experiments, stress upon each observer should be
minimized in addition to accurate and stable results. In
order to derive statistically reliable results, a scrupulous
experimental setup involving a sufficient number of
observers is required [1][2]. This usually results in time-
and labor-consuming experiments. Therefore, even in
the case of designing digital imaging systems, it is of
great importance to investigate methodology for
psychophysical experiments so that reliable and stable
results can be obtained with minimum stress upon
observers.

This paper is submitted as the first report of a
project “Preparation of Standard Portrait Images and
Study on Image Quality Assessment”, which is aimed to
derive and establish an experimental guideline for
image quality evaluation. Especially, there is a strong
demand to standardize an image with which
psychophysical experiments are conducted between
cross-media under a variety of conditions. The
consideration on such standard image and its
preparation procedures will be described. Then, the

results of the psychophysical experiments based on the
standard image will be discussed also.

A Standard image

Preparation of a standard image

First of all, it is important to decide standard image
for a visual assessment based on psychophysical
experiment. For example, factors such as an image
composition, a subject and a color cast are the examples
that may affect the results of visual assessment
significantly. So, to minimize an unwanted bias toward
psychophysical experiments, possible important
requirements for establishing a standard image are as
follows;

1. Choose a model whose skin tone is close to that of a
typical Japanese based on spectral reflectance.

2. Choose neutral gray for both clothes and
background to avoid unwanted cast on skin tone
and to remove an unwanted bias for visual
assessment.

3. Shoot a bust size portrait from the right front of a
model so that the facial part of the image is
reproduced in an appropriate image size for visual
assessment.

4. Camera apparatuses are those most widely used in
professional portrait studios.

5. Adjust the lighting conditions for those of typical
studio portrait, where a relatively soft lighting with
illumination ratio of 1:2 is used to avoid dark
shadows.

6. Select professional use 4 x 5" photographic films,
which can be applicable to provide excellent image
quality in sharpness and graininess.
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After taking pictures to fulfill the conditions above,
then a 2L size photographic print was made by using a
typical optical printer. Skillful operators optimized
density and color balance during print works. The
apparatuses and materials used in the experiment are
listed in Table 1. The printed image is illustrated in Fig.
1.

Table 1 Apparatuses and photographic materials used for the
preparation of a standard portrait image.

Camera and | Sinar P 4x5, Fujinon 250mm F:6.3

lens

Strobe Photona PH 2501x 3 with
umbrellas

Shooting film Fujicolor NS 160 (a color negative
film)

Photographic Fujicolor Paper FA-P

color paper

Fig. 1 A standard image employed in this study.

Preparation of a digital file

It is useful if a standard digital file, from which the
standard image can be reproduced, is reproducible for
the future experiments. To reply such demand, the
workflow of preparing a standard digital file is shown
in Fig. 2. To minimize image degradation, a drum
scanner capable of 12bits depth per color was used to
read the reflection print image. For each of pixels, the
integral spectral densities were calculated through a
prepared conversion table. Since the standard
illuminant for the color space defined by ITR-R

BT.709-2 [3] is D65, CIELAB values under D65 were
derived from the integral densities. Finally those values
were converted to sRGB [4] [5] and a digital file
conformed to TIFF6.0 format was created.

Psychophysical experiment

Preparation of prints for psychophysical experiments

Photographic prints for visual assessment were
prepared with a digital laser photo-printer ‘Frontier’
[6]. This is because the present digital file is produced
based on the original reflection print of a professional
portrait, and this gives us a reliable anchor point for
further psychophysical experiments.

A 4
RGB/ a*/b*
r Modification
y
)
> )

3DLUT

Fig2 Workflow of preparing a standard digital file.

Modification of skin tone of the portrait image was
carried out by changing hue of skin area included in the
image by a constant amount of a* and b* in CIELAB
color space. By setting a unit color change equals to
AEab*=2, a total of 25 prints were prepared as shown in
Fig. 3. The accuracy of the prints are confirmed by
measuring a mean color difference less than
AEab*=0.2 .
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Fig.3 Skin tone is modified as shown in this CIELAB diagram.

Experimental design

The distribution of preferable skin tone is
investigated in CIELAB color space by performing
psychophysical experiments followed by the data
analysis as follows.

Setup

Observers: Twenty observers participated in the
experiment. They were all male, ranged in age from 25
to 50, and had skillful at evaluating image quality. All
the observers had normal color vision as evaluated by
Ishihara plates.

Viewing conditions: Viewing conditions are those
specified in 1ISO3664 [7] wherever possible, however, in
this experiment, fluorescent lamps for color evaluation
by Toshiba were used. Iluminance on the print surface
was adjusted to 15001x and ambient brightness was set
to that of an average indoor lighting. The prints were
mounted on spectrally nonselective 18% gray cards.

Psychophysical task: After observation of each of
prints for S seconds, each observer was asked to classify
it into one of 4 categories (good, fair, acceptable, and
unacceptable). Each observer was encouraged to do this
task twice on different days.

Data analysis

In this experiment, to analyze data, we adapted a
method known as ‘the smaller the better signal to noise
ratio' (Hereinafter, abbreviated as S-B S/N)[8] of
quality engineering. It is known that there exist several
methods well-known to derive a quantitative scale from
the categorized data [9]. Taking an average for each of
categorized data is the simplest way. A method by
calculating Z score and derive each of distances between
categories is typical one. The reasons for adopting S-B
S/N analysis are as follows;
a) Average values can not reflect on how the data are

distributed among each of categories.

b) The analysis based on Z scores assumes that a
frequency distribution of judgement is to be
Gaussian, which is not always meet the case
especially when a number of observers participated

in the experiments is limited.

S-B S/N is defined as an overall scale value, which is
thought to be ideal especially when the variance of the
data is small.

In this study, the S-B S/N is defined as follows,

S-B S/N =-10 Log{(Point’)/the number of subjects} in dB unit

where, Point = 0 for ‘good’, 1 for ‘fair’, 2 for
‘acceptable’, and 3 for ‘unacceptable’.
Further, each category is assumed in terms of S-B
S/N as follows.
¢ The categorical boundary between ‘fair’ and
‘acceptable’ = the S-B S/N value for all the

judgements being ‘fair’, i.e.,
-10 Log{(I’xn)/n} = -10Log (1) = 0 (dB).
¢ The categorical boundary between ‘acceptable’ and

‘unacceptable’ = the S-B S/N value for all the
judgements being ‘acceptable’, i.e.,

-10 Log{(2°<n)/n} = -10Log (4) = -6 (dB).

Results

Psychophysical data

The S-B S/N values are shown in Fig. 4 and
tabulated in Table 2. It is found from Fig.5 that the
sample #23 is evaluated as the most preferable one and
considered as about 1.3 times (equivalent to 2dB) higher
compared with the standard print (#1).

Table 2 Psychophysical data

Category Number of Sample #
Samples included
Fair - Good 3 1,20,23
acceptable 6 2,5,8,17,21
unacceptable 16 The remainder
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Fig. 4 The results of psychophysical experiments.
The figures show obtained S-B S/N values.

Preferable skin tone

The preferable skin tones are determined by
investigating the relationships between psychophysical
scale values and the average CIELAB values of skin
tone for each of samples. The skin tone in the sample
image includes forehead, cheek, chest and neck and we
took an average of them for each of samples. Fig.5
depicts the results, in which two contour lines are
corresponding to S/N = 0 and —6db respectively.

In the figure, the region judged as good is
demonstrated by a circle with a diameter of about
2.5AEab* centered at a*=18, b*=22. This center is
slightly shifted from the point representing the standard
print (#1) towards magenta direction. The acceptable
region is shown as an ellipse with a diameter of about
SAEab* elongated along orange-hue direction. These
results agree quite well with our experiences over many
years.

Accepable Area of a*.b*
350
»o Good Faw Area_]
X
X \/(_\ X
220 x
b "
X X A m] X X
e X e »
X
W T [ G eeea 3 - ot Desirable Sanple
1 Acceptable Ared 1 @b*RI88.21 0
au
@0 100 150 " no pati) 00
2
@ GoodFay B scoepable X Unacceptable

Fig. 5 The preferable skin tone represented in CIELAB
diagram.

Discussions

Standard image

In the present study, the standard image is
established  temporarily, supported by this
psychophysical experiment and interviews of the
observers. The requirements for standard image was
considered and based on those considerations a
standard image was designed. First, it is desirable to
verify skin tone of the model. To achieve this we
measure spectral reflectance of the model and compare
it with those of the Standard Object Color Spectra
Database for Color Reproduction Evaluation known as
SOCS database [10]. The result is shown in Fig.6. In
Fig.6, the measured data is compared with the average
spectral reflectance of cheeks for Japanese females. It is
found that the measured data is very close to the
average, although a noticeable discrepancy is found in
wavelength over 650nm.

100

I T

60 F - - - - - e e

Reflectances

I e A

W P - s s e —Measured
— - - —Average
0 N s
400 450 500 550 600 650 700

Wavelength

Fig.6 The measured skin color compared with the average of
cheeks for Japanese females.

After the each session of the psychophysical
experiments, we conducted interviews to each of
observers to ask whether the image was appropriate for
image quality assessment. The observers confirmed
that the image was appropriate for the assessment in
terms of skin tone, the face size and background and so
on. This suggests that the standard image designed in
the experiment seems to meet the requirements
previously discussed successfully. From the interviews,
many observers addressed an opinion that judgement
would be more reliable if they are permitted to gaze the
standard image for comparison.. Further investigation
might be required between the standard image and
psychophysical experiments.

We convince that the present standard image
associated with a digital file will be extensively
applicable to various experiments between cross-media
under a variety of conditions. However, at the same
time, it should be noted that the reliability of the
standard image will be further examined through
psychophysical experiments between cross-media under
a variety of viewing conditions.
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Future works

The following works will be required to establish
the more reliable standard image and to provide
recommendation for the psychophysical experimental
method.

1. Improve visual assessment which is reliable and
stable with minimum stress on observers by
comparative study of various procedures.

2. Refine the standard image for visual assessment on
the process of establishment of the standardization.

3. Examine the validity of the results from the
viewpoint of statistical data analysis.

4. Propose the standard image and the standard
psychophysical experimental method after the
achievement of above works.
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317 BHRETIIN : 51— F3AH Y PFIVEHRET SEGRT Y ITERINT, TESRLT
AV FINDORANGENEBREMET EBT -5 ZEAUITEREEL X5 BEFHET )L,
BRTIIVICE > TERI BRI, MNCTD s — 2 23t U PPV BRI HEED
BEHESIUBHICKEL TWS, TETY I XETI)IL. TU 77— REBRETIL. HI—L
>H) L THBR)
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3.18 ANRY MVEERE : HEOBBEL TOARY MVRFEZ3RE, HF7—<vF T
Espre i)

3.19 ART MIVANR—=A : — 1D AXRY MIVEERRICE > TAN I ENBAXR—A, ZDH T
—ZR—Z#IE, ART MWV AR—ZHOY Tty hTH D, (HF—AX—AHHR)

3.20 AT MIVHIFERIR : A7 MV TG £ 72 IERFED H 2 WHE,

3.21 =HIBUHE : LA T ARMDON T — %@L IR H-DI0ER, IED=ZEBIATLTD, 3
DOERH 5 —FEOE [CIE HhRY) 174, 845-03-22 £ D). I T—< v F > JHESER)
3.22 HERM : 7 RTF RETA FERLEEOERT Y. EBLY 7AEENICHETH S
EHRRRT BBEIL. 7 R F Rhw A haigE Lsiriudiz sz, KEN\— K2 E—@E§ Tl
AT T A MI— NIRRT A D ERIERICE > TRIEINZZEAIEHKAEROES
SMNTHBHEEZOND,

41ISO RGB 71 5 —ANR—Aft#k

4.1ISORGB 1 5—< v F > /R

ISORGB /15— v F > VBIIIE 1 1ITET 5 E512/2% (K1 BIOTEZREB #2873 %),
ISO RGB 7—#13>— > F3AY PHINORBOHEEZRL TnWD, ZOT—F. Thie
T, ZD—2F 72134 OFIOEMISEE LR LR EREFL T\, DSCIZLE>T
EREN2T—21L, TOARYT MBEIZE > TEBEIND ANRY MV AR=ZIZH B0,

BEIZDSC T—4 % ISORGB 11 7 —AR—=ZANEFHEICERT B T LI RAIgETH 5, Bfa s
kDD ENE. ISO RGB 17— AR—AICELTEREINDS, FOI—2FRIAVPHILO
BlEOBEHRELET T I EERTEHIETH D, o —2FZIFU PFINDARY MLkt
AR RAYE > TWD &, 2 H—F—5 D ISORGB \DE#ELREHIZ L EZRNEL 5, ISO
RGB /1 7 —< v F  JREENERILIN. ROHEOSHAESTN—DDF L EDITREEDIZT
%,

p-6

4.21SO RGB OECF

ISO RGB OECF {&, ZD>— > F2i3A VI FILDORGB T4 )L 21— RE& END /=13
ENLF OBGREIEEL T, WTHO R, G BEUB 7517 DFED, ISORGB OECF
IEROLDITRDBHDETS

® @
(2a)
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(2b)
3

ZOLEER. GBEUB T4 T OTNTNUTHLT, Cp i3T5 TUF 4 &L~
Cnorm 13751 TUERIE GEER) T4 UML), Clid 7517 ENLF. Cegp 37
54<1) END, &5i2 k ZEBRANL NLOBERIZHLSNET 4 D8 L ULERS 1
BRI RICE L WERTH S, Cnorm OERULIZ0MS 1 £F 5, ISORGB DBE. kiE
13255, 1023, 4-095 ¥7/=13 16 383 &9 3,

k. k. BOFTAPHNIA—RERN) T Ly MIHEYT S, &2 —IHTB375 75 KRBT+
T2 MEED 2 — D IIRBI N ARY BV TIERIRN2IEE 100% RETEIOEE D, 1.41
BOMELREINSHDLET D, 2 ZOEEEIT. MEHNITHID S — ATHT 3 EMREY
MEED 7. SBERETHIEDHTES, THNHOHIEIT 1S012232 & —FF 2L DB
%,

2 END BEWWENLF MERETZL—2F2i3A) PHNOT I TFRETA biRA > M
EORERIL. HOBELETH D, BT, 82— 075 TFRERTA MRA D MNEEZRIRT
HZEFELUWEENHD, RIZ1IDERBIRLTH, THUELWOFIUL LOEEEREFOAT
T MREOT—UITEET AEREENDH O, RIS I LB HNUTRSTNI EBH B,
INS5OA T2y MNIBEBATHDEDICRZ DM, T LEOT YT RAETA RR1 2 b
MEEASEIRE NTWhiud, fEENIZAS,

p-7

N—=RIE—OT7F 7T RR7A bhA > M. ZON—RIE—Z2HIET237-DICANn SN
HFE TR N, AT MV TIERIRIYRIEE 100% K F-IGERFRDOT ¥ 75 RRT A
rRA 2 MIEL <ARFNTR SN, ITADS— 2> BIUN—RIE—IZHT B 7Y 75 Rk
TA MR ME. TRIFRERTA M1 > hEL T, R—OEMEIZARY BILRGHE#ZE R
LTWhabDET S,

M 2BEU3IFZISORGBOECF D70y b THO, T4 VH NN EE@EEISAY PF
@ END 3L U ENLF ORSfRERL Thd, 2N 5 OB Bk TIIED TRER TH
LEREMNH B, FIZIL, DSCIZTH 77 RERT7A4 MRA > MEEZEIRHIS — ABED 7.8 &%
ICHREL. KBHEGTOEGRERIELZZD. KENT T MIHT 2 EAR—2%EL <L
DT EHEEBRIRT B ENTES, 25D DSC X7 F 75 RiRT A1 b1 > k&HEREIC
RETHIENTEDN, TOFREMEEEIL. > — > 08D (dim) TUTIEBZH
NNy FOEPMIEBIBENH D, CORBREZRERT A MEEL, N\OCOSRERT1 b
BEED 3.9 5127325, RIZRIUND 2 /Ny FEBIAMN 5 B0 — > O—FIcBEist/-s75 L,
ZRERTA MEELD HBOEEICR S, H5D— BB AXRYT ML TIBRIRA L E
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100% KETHOEBEE O, ZRER7A MEEICHT 2BRIIHHIEEEETH S, fEEINHIE
1318012232 & —THEHEZMEITH5HDETEH, ZNSOEENERTINESMNEKRR
BREFDOOIL. H25BO=FEDOEND, EI3EEN,. SBERTA MOHYTAELDK
ZENBEEITH D, ZOBE. ol HEERE Y MERFSEAMERIN THRRLMEDHR
b7 S

p-9

4.2.1 # ISO RGB

ISO RGB 15— wF > JBEIZH E DN TSN, ISO RGB OECF i38E& L TW WK
RGB EEZZH T2 NI WIEAELH S, FEEF OECF 28157 H5UHE & ORR Z8E T 5720,
HIAEISERTZ ISO RGB & L TR LU R 520, FNSIIHEEDE S D HuIm s,
OHETIERIEINTNE ZEBH 20 IEEFETH S ISORGB LIHER LWL SIZT 5,

4.3 HERE v MEEB IV RIS SO

PLERE v MEEB I UMW ISORGB . rREFICAVONSE Yy MEEZECL, ROKDITH
N1 Dk DEZERIEL LTI H>THESNDIBDET S HFRITHTIRKE Y b, FEX
D OEIZH D IERILS NV EOERBIGERAORENS 2BBOE Y b, SSITHIRE v ME
ESROEME Y hERND, ®213, IEREEAFSICAVSNDE Y MNEEB X UBE k &
ZET TS, X4 3H5REE ISO RGB OECF Z2;RL T2,

3

PERMEIEAF L, K 1LITRTEDICTISORGB 15— v F 2 VREEMORD B T ENTES,
TETT RERTA MRA 2 MIBETAEEKD 2 v ML BEINEEICRITE AR VA S
—DISORGBEZEET S &IZLk > TRD NS, 7= & 2 IR HERAF & LT, &K 500nm
IZBNT, BXEHEDO N 7—< v F > TRREMEDL v R (red?) BIEUCRD LS BEEE
5, ZOERICBNTT ) —2F ¥ 7D 255 ENWDHT 4 YN b EEUSBETO+H
BEETIINF-NEETIUL Ly RFY RLOMGTDH 7 MIE-258127820, TIL—F%
TIINDHD 2 ME 170 17725, 2O ENLF TOZDH 5—OREIBEDOBLDTIF L, T4
CHINHT 2 SHABETIZ/R< ENLF ICHETDWTWAEND T EESTEICRMRTNI S
750, HEEL ROL S HEEERERZHNT. S ISORGBENSBEHTHIEMNTES

X @
L7=MoT4258, 255, 1700 R 7Ly hOKBEIL, 75 75 REKRTA bRA1 > MEEDF) 53%
2725, ZO&SEZFIT BENKTA M1 MEEBIGE<SZ>TWE, TO#REENLF

MIDDELFVIDDBRESLZDE DM, TNTOEEN T —IZETEE 5,

p-11
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4.4ISO RGB ™ CIE XYZ B\ DZHa
ISORGBEIZ. WINDOTHFTF RKIERTA hRA > ML TH, LLFDESIZL T CIEXYZ
EU N oY g VAN E a1 e VALY AR I

1.LISORGB 7«1 )L 21— Rfild, ERX 1 BLUR 2D EEHT S EI2LD. #FISORGB
TN A P g

2. #ISO RGB 5 XYZ NOEWT N v 7 U3, FOT Y TF RKRTA MRA > Mg
% CIE XYZ fEiZb EDNWTRD NS, ZOHEIT. FLFrIINF—DRGB M5 XYZ DTk
Dy 7 A2, ER5BLUVGITRT LD, FTNEN D BEUD,, DHEDTHBT Y 75 KRR
T4 b1 2 RO XYZ BEEUMATIES SHUDHENTEHETHL,

2. B.ORD?) KBUTOFRIIBNT, LTRDETN) v I AERANT, EEINLZTY
7T RERTA RRA 2 MId 5 ISO RGB fEICBEE Y 5 CIE XYZ {2k 5 Z LM TES

p-12
(7

IDEER N GnBLUBWIEAT Y7 1 TEHINHETH 2, FX 7 THHLNZE
< by 7 AN FESRE ISO RGB EICEREA T 2 Z LT TEARL,

T8

HE TSRO CIE XYZ BT DL — 2 F/2i3A ) DF I OBIGEOMYRH#EIIL 2D, 0
= ERBFVDFINDT T TT RERTA MRA 2 hOBIEN, BT ) v I 2ERDDT
7T RERTA RRA L bORBERICTH BB TH S, 2% 5. 6 BLUTIZK
STEESNEHIT, &2 —2N5DISO RGBIEDHHTALE L THLWLNS DT,
B 5N XYZEDOERETED I2DETDBDTH 5, K —>N6D RGB DM ELT
IEDREITDNTI 5 EiCRER E N TN 5,

5 DSC 1 7 —R DI hE
DSC AXY BIVAR=ADISORGB /1 57— AR—ANOEWT M v 7 A %RD BHI2IE, RD
2 DOHEMEESNT D,

5.1 HiEA : AT MIVBREXR—ZADEHO

5.1.1 ;&AM

HiE AR ZOL—2DARY MLVHEBRETOBHRI2 N ERESINBHEEIZ. DSC BT
EWAERDDDIZBNGNDEBDET D, TOHEIILD, H50BRRICBNTHLEEE
LW —BlIEHENESNDN,. TOL— > OHEBFEMMERINSE Y —47 v MIL->TED
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IEREICFREND X D7IRR T, HEB BEFVRBREDIS IR0, HiEA ZAVTKRD
SNEMTHELSNDDE. B/ DSC RMEGIEETH 5.

5.1.2 FiEORH

HiEA T DSCHX AT bIVEENEIE XN, TNERAVWTERBLSI /= DSC XY ML
ANR— AN SISO RGB /1 7 —AXR—ZADiEHENDT kU v 7 ABHAHSRD 515, KiZ
ISO RGB OECF W@/ =415,

5.1.3 Z-#uBlE FIg
HiEA ZRWTERERD D TFHRITIROEDIZRS :

1 BEEEREE > THEER E/-IIRNERERS L, BIAINLT) 7H DSC DA%
ERDOBEOL AT IENTEDISBILIICT D, WS ORDT. BEEMEEEOY
—IWEMNELL THE-T—ETH2BDEL, PLTIEHFED T0%BBEDT v JIZBIT B
5 ERINITAFNT22 DD ET 5, BENDMNENREINTHD E—THEENS 10nm.LL LD
HOPSERICBITDHSHEI. E—7 BED 10nm LANOFHEEHETD 1/10000 X D /h& <7z
T o7, CORBEBIZTIZDITTHT A N F3 BB RERND I EMN
TE&E5,

2 FEETZAWT, BIS - REOHMERN 2. HEOBKRE L TAET 5.

p-13

3. 360nm. M SER(K 830nm.. TEHUF 1100nm. F TOHRENDOERIZBWT, 10nmE7 T, B
SN/ KADEHRZIRA S, DSC (3, FZRAVESE OECF #IFEITH L. ISO 14524 Tk 5%
EDITRES NS BOLT S, BRI, FIEDEMICH 5V FEEREHAD DSC L > XH
SNMASHD T 4 IINF— GRIVRT Oy 74 )y —/5E) 2RNTHIRINDS, DSCD&HZ
=7 F VI AFr UL BT —FHAE BN LEEE, 972bBT R w7 ATALRNE
FiR5HDETS, ENTNOEBITHL T, ZOFREOHEMNBHH b EEHIN S,

4.180 14524 |ZL7=H3> T DSC OEIRIE L E OECF Z:KkH B, BIENFNZTNDHT—7
FVLAF ¥ 2 ITHT B E—VREREICBWTETINS B EITRL,

5. WOEIRAIE S OECF ZAWNWT, &EETOFRIED DSC RIGZEHALT 2.
6. FIALS N7z DSC RUSOMEZE KD D, FEHRDPIICHIT HAEHED 64x64 £V )L 7D

v IO ZM L T BREICBITHRUED DSC MERIEE KD B, Kb 537z LA
FIGOEH 2> T, SHEEIIBW TR LI 372 DSC /Kt ERD 5,
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7. MALE N/ DSC RIS EABRYSEREREH TEID, &h 7 =T F U AF v FINIHTEZ
NTNOERIIBIT HHEMHIARY MIVEEZEET 5.

8. HF v RV DIMEI AR MIVEEIL, FHAEIINFEHAHARY ML T -2 T,
BEEEIIBITIBEF+ 2T S DSC ARY MUREEEEH TS, @AINSEEHIL
IS07589 3L 1S014524 D1 A5 OECF MIEAICER S N/2bD ET B, DSC MFEDHE
AR EIABEITH U TR O SN, BEWEZIZZNEEROBHEZRMET 2 E WS BAITHR
<. HHINDBHEITRD 5N FNTNOERICH LTI S hziiudiz smn,

9. BF v RINTHTBARY MUREDEE2FEFDICHEL L THDITLELRERTE|S
ZEICED, BF v RINTHTBARY MR EETER(LT 5,

10. ERULENZAXRY MIUREIZRDE D BEARDT MU v 7 22 TEbE 5 ¢

(8

11. BRIz ARYT MUVREIZ 10 Ey MIEGE ISORGB OECF @A L., AR MLAT—IT
9% DSC 10 £ MIEBRISORGB 7 ¥ )L 1— RMEZRD 5,

12. £F v RINTHT B ISO RGB 51 57— F > FEAEIEIC R IR F /I RO A R Y
VT =2 HHE. 360nm.7" 5 830nm. D% 10nm.iEEH > Iz T, F v *
N2 BEZRY MIVEEEZRD S,

p-14
13. ZOBEZARY MVISEEIZ 10 ¥y MEFEISORGBOECF @A L. A2 ML I—IC
T ZEE 10 By MEBEISORGB 71 2 4)L 21— Rfaskd 2,

14. BEBXIUOZEHRIN/ 10 Ev k ISO RGB 74 P4 0— RMEEIO—F L =ZD &5
IMBEIZ72 B E DT, B a. by ¢ d. e BEULEES,

52 HiEB : HT—5—4 v hR—ZADRHE DOV

5.2.1 BAk:

FEBIE, = FITAU D HIARY MVAEBIFE, B¥D ISODSC 15— —4w b
F/2131S012641 1L 72hi> TS IV —F v MIE > THERSINB LIRESNSHHF/IC.
DSC DU AERD D-DIFRHINS DD ET B,

BED ISODSC 157 —%—4 v MIDWTIIMTEBEBE A ICfh T 3,
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5.2.2 HiEDER

HiE B3N o—5—4y FOBEHGEBIEL., DSC ICk>TEREIN/=T 4 P& 21— KDkt
BICHEDNWT, 04y hBIOMER SN HBIHICNT 2 BEEANDOEREITIRD HIET
H>,

RO ISODSC h 55— —4 v M. FO— 2 /=134 D FHINDOBENRHE SNBSS,
FLITNS Z 2N T B2DITHEIR AR MVEERIEN DSC AXRY ML F+ VLD
ZNEORBEBEEIL, ZOHETHNONDHDET S, ZOXIRIRRTIE, EICBIEAICIERE
ISHNEEE N T A ERD D T LIIRARETH S (F=72L DSC AT MIVEEN, CIE H
R 15,2 1282 SN/ CIEx (). y (L), z (A1) =FHUERSR OB A SO 555
3HTHB), BEL. BEENOIENRBREERTEIIEOTELRRERDDLIETHD, ¢
LUT O~ ~Uw o i3, DSC 5 —8 DI U TEHE ISO DSC 5 —4—4w RAVEWL
SNBFEITIIHER TN, 8

ISO 12641 IC L7 TR S Ny —4 v MEL TOS — 2 F 134U D FIILOBFZEN -
TOWASHBIERINLIBOLL., FOHENMMILL 72 DSC AXRY RMILF ¥ RNV OBELDKE
KRBRESIBNWE DB ARY MIVEERISMICK > TR ENS, DSC 1 T—HEOHIH LT
ISO 12641 ¥ —% » hAMEREINA X5 72BE/1T. LUT O M) v An@d)éahsd, ©

4 ROSNDEMITNERTERSNDBBRZERT S I LFB0WA, DSC 57— 5 Z2iFEN
FT=AR=AD L= FIFY PFTIIVAGHEEICER L, EEFRY I I XLEZERTSZ
ENTEDEDITT B, HAART BIVAR=RIL, ARUAS—OBERNROHIERET. o
T —IFFREENTEREI NS LDITRIREIND T &M%,

5 BENFHHTAN SNTWLEEITERERER TS < RO H 5 EMNZEHH V., ISO
RGB "NOBR@ER R ERDBZIATOEHELD HREWN Y FEFDILNEETH D MTE
DARYT EIVBHOBH BNy FIZTHZ EIZE L W=D, ZOHFIZ LUT O b w7 A%EKR
DBHDITERITITEE L W,

6 W<DADHITIE, I I—BRTOLAIBIT2IERE EBEICL > TELT 2EERHEE
FURRARY MLz L) ORER, MRS/ T—4 % I1SO RGB /1 5 —ANX— AT 57
BHIZLUT OX MU w7 AW (—EFEDOT b v 7 200 DI FERSNTHABEITE.
N=RIAE=FD O HIOHIRITEEL T O SWERIMESNDFENNH 2, 172U EHED
BAMHEOIZDETED L, EBOIRNS /1 X e78T 5008 <725, ZOREICK
S THEIAT —IIHMEASNTEO, LUTOY bY v 7 AZHWTHERS Iz MSE —ERE
ZHET Ry I ZERWTESN/ZMSE KO B/hSHmED, 1S0 12641 ¥ —4 v b OEI§IC
HEDWTRDSIZEHUTHL T, LUTOR M) w7 AEFRTAHIELNTES,
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p-15
#l BEHIO CMY £7213 CMYK &%, RRlE/i31 > 7D 3 F v IV,

REED  BRESEOB L. IWGIZE > TERINEWMEBOAREIL. ZOEENS LUT O
TR w2 AT BBRETNTRETIENDHDTH > LUTOT M w7 ZAZ2HNWS
I MANCEERIRICISEL TH5 T, DSC FEHERIEEORIFIZHEL TV, Ll
ISR ZOXIBRRICITTTIERA SN TR =8, IS012641 ¥ —4w MERICH ED
WTDSC ICC 707 71 NV EKD D HEDBMEERT 2 REMNTRINTNS, ZOLDHR
P TIE, LUT o< R w7 A3@UTHD, LIELIEERINTWS, Z0kH, BEEID
LUT < Y w7 ANOBRE E/ZFREL TINZRN,

5.2.3 HEHY

fFERI NS, ISO 7589 BELUNISO 14524 D A5 OECF HIFEICH L TEHEIND LDz
HOETBM, DSC MREOHBICHL THEDITSNABE. BLVEITNERDIREH
ZRETHIOBHEIIR<, FHINSHEL ROSNDZFNFNOETRIIH L TENE N
Uz Sz,

HFEEZ RSB HIL. Ly RERGICBT2 0 )L 718§ E 2 bR iThidiz s zn, IS0
7589 T BARY MLAAREEE (SDD (3. $BoNOY AT 4 )V LA TIR—REHITH D78,
BHEDODSCE o H—TIRBERIRETEZEORN Ly RERIBICBITZ0- )+ T2 RET 2,
DSC iZ, ISO 7589 TIRE I N/ D LIIKBICRZZEVWKEDL v REIENH 285, HE
ZERET DI SDI BT TIIA T3 TH 5, 180 14524 OfEEFEB IZH. DSC DHF&A
KT S SDI AR OBEEMHICEE T 2 FH GBS 11T 5, SDI OBFEMEIZ DWW T S D%
BB ZBET. ARY MIVST =0, SDI HHEAHK- 37217 T, Al nE0ERD
FHBDARY MIVNT—HICBEETHEDIC. KRR S20,

5.2.4 RBRSM
FREREMAT, ISO 14524 BETNISO 554 IZENNZE DI, W AT OECFRIERE L TESS
N=bDET BN, TELOBEIIFHNTHS :

5.2.4.1 FTA MNT R

ZOHEERNTRD SNAEHITIIPHN T > ZAMEEND 728, DSC MET L T2 FTREN
DHBMMENDT 4 PIINKTA MINT 2 AEFERARREICT D I ER—BINTEE L hESIh 5,
XTI ETA NS LI UEREL T, 7HOSRTA BN D AIBITLEHN B
BITHAAEND T DHINFTA IS D ALBRSIIVENEDITTH I L ONETH 2,

EE
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KDONDEWITIZ 2 DDRN DD : DSC T —F ZHUALL . FEE SIVARITHT HF7T A
hNT 2 A ZETY %1% OECF &, HHEEFERL/2M 5, DSC AT MLAXR—AT—F Z IS0
RGB /1 7 —AR—AIIERTET M) v VA TH 5,

5242 FIHE IR) 7OvwF> 7T 4)0L%
1SO 14524 1ZL7=8> T, OECF BIFICIR 7Oy F 2 7T 4 NN IDNWMBETH S EREINZS
DSC OEHEEDL v EBIURIMERIGEF v 7 LT, TORISIIDSC 74 VW —IZ&>T
BEUNMBEIN TSN E I NEHM L RT3’ 5720, DSC MEFEIZEVWEREL v RRIG
(ISO 7589 DIFHEL v RO—)ILF T7EH) 2R, BERBFIMERGEZRT LD RFEIT
DSC Ti3d', icH 7 4 & ZHER LRI 5z, E/-EENEERIVRE T
H5BEBH DN, TOLIBEEITUI IR 7OvF T4 NI ENBICEEBL. HEOEEE
POET,

p-16

840 715 1100nm. £ TOWEIZHT S DSC AT MUSEOBIE[IKRD 5N, ZNHD
ARY MVISEfEZ#E > T, DSC OFRIMHMESEE X SITEGET 5 Z EMNTES,360 25 730nm.
FTDARY BVEEEETD, 740 5 1100nm. FTDANRYT MUREEEHIXT 5 HL%RIT IS0
15739 1L 72> TRIEET NS L HIC. ISO DSC EEY 1+ v/ L vk RESARFNIE
ALY AN

5.2.5 ZHAIEFIE
FiEB ZRWTERERDDIFIBIRD L DIT/2S

1 #L725—5—4y "M DSC L > Z&@ U -BEHITH L TISO 14524 12k > THIRE N
BHEDIZ, IS0 7589 IZL /=i THRESWZEERT A 71 RIS DV AF 2 HRERNWT
BHINZHDLETD, TOMOEELR, £72IIFED DSC 2 OIT27-0ICEFTIN
BEODKBEFERTAHILHTES, FASNDHRICOVWTIIHEL I, AXY ML/T—4>
HNBIEESNZHDET B,

2 WI—8—4y FOZ/NyFITHTHARY MLViRgHd. DSC B sBlEsnsd. ZORIE
EZETTHHEE. BIESNTOWBNRNyFERSTRTONF, BXUHT—F—4 v MHRIZ
HBHEDMOEREIL. 25U TORFEDT AT TR, BIEREOREZOMNSEAENA SN
E21C9 %, Fld HEARY MIURT—HZHEEL., Fr— hMEEICE->TEALNS
ANRY BIVKEZEEIEBRES L2, AT MUV ZHET S EHTED, ZOBIES
HEREDBEIZ U DFINEIRIND & EOEMENRMEE AT NVIBESHIE > THR
THZENARIRTH D, ISO 5/1 [ IVERIFEIZHT /R, icBBRL VKRR EEfEEL. ISO
5/2. 1SO5/3 BLUISO 5/4 13, B BB I UVREHBEREIZAT SEEREDEMEN B I UTAXR
7 NMVEREEIEET S, @ity b7y &y FRIEOR™IGIZ Z OREEAA R ER X
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NIB/EIT ICROFEEBAOREEE U & S BRI B I OISR 2R A RS
DHEREFVFTIUNSR/BHILENTED, ¥—7 v bARY MIVREORENMTI2bNSBE
TH, BEENRMLAIEICHET 5 I AR EIND, T—ERBA—EMRRREINLS,
ZOREREAZFFIL ., BELZTUITRSR0, —REZRERICE. T 7 RREBIUEOMO
BEAOTY—Z, HEFEOREHREBIUNY—7 v bOBENRENH S,

3. RO ISO RGB 1l TNZFNOEHEEITHBITAARY MLt E ISORGB 19 —<
wF L B ORBOEEERD B LK, HT—F—4 'y ROE&/NNyFITHL TEHE N
Sralr oA YA RN

4. RAB O ISORGB EZIERILL . &/ FITHT 2 EZNTNDOF v IV ORI EZ,
NO L EIZZEDOMDARY )L TIERIRAVEBRBAT A by FTHIS Z &Ik > TRIFISO
RGB EiFEZRD 5,

5. RIZ 10 Ev MEFRISO RGB OECF Z#3#F ISO RGB BfHEITEA L. 10 £ MERISO
RGB ERfEZIT.

p-17
6.DSC Zffi>THh 57— —% v h DERZEIHIET 5,

7. BT -3 Y=y b EOBBERTA AN FBEORT L A=V ERWTRDSNS
EDIZ, WH A OECF 2L THEE/ILIN. EREINEH0ETS, 1 AF5 OECF AIE
L<EHzNTHIEL &F vy U EERT 2 Z&12&k 0. DSC T« 24 )L 32— KNS
—4y ROHRESy FOBEBIZERIND,

FEAEDDSC P A7 LTId. 7145 OECF Z:KDBBRIZT L 7 HEZEE L 2Fudizsisny,
5 =4y b EOFBIR Y — )V E&fE>TH A S OECF AURD SN BHFEL ¥ — v MOSEERIER

INTNWBLEITFEET S 7L T NBRS NS ZHUIEET MY v 7 ADBIFEITEL Thb,

UL ZOXSIRFETROSNIZN AT OECF NIRTDL— AT L T—ETH S ERE

SNBJ/EIL, SEIERTLTHEREERT DL — 0607 —¥NEL<HFRIL=NT, /-
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(2) 1SO/TC42 HAEREERDEEI A2 b

Revised Comments of the Japanese National Body of ISO/TC42

Date Document
2000-1-14 WD 4 of ISO 17321
National | Clause/ | Paragraph Type of OBSERVATION OF
Committ Sub- Figure/ comiment THE PROJECT
ee clause Table (General COMMENTS Proposed change LEADER
Technical/
Editorial)
JP-1 1 Technical The scope of this standard shouid be Revised scope;
more predise and limited in line with what This Intemational Standard specifies colour
is stated in Inroduction targets, metrotogy, and procedures for the
colour characterisation of digital still
cameras to be used for photography and
is fimited to DSC data that either has not
been processed for colour, or has been
processed to estimate scene or original
colofimetry (as opposed to the colorimetry
of a reproduction).  In other words, this
intemational Standards can only be applied
to DSCs which output raw and/or
urvendered colour data..
JP-2 3 Technical The terms “raw data” and “unrendered
data” should be also defined.
JP-3 5.1 Technical IEC CDV 61966-9 should be referred and
only different points from IEC 61966-9
should be defined for this standarnd.
JP4 5 Editoriai Figures of equipment arrangement
should be indluded for method A and B
JP5 5 Editonial Subdauses of “presentation of results”
should be spedified for methods A and B.
JP-6 5 Editorial Examples of calculation using actually
measured data should be inserted for
methods A and B.
JP-7 [} Technical There are many ideas of evaluation of
metamerism index of DSCs and they are
now under discussion, so it is {oo earty to
standardize.
This part should be moved to informative
annex.
JP-8 General, In order to make this SO Standards be
Technical more useful and dear, it's scope and
contents shall be imit to characterisation
of DSCs which analyse scene and object.
So desaipion about rendering or
hardcopy shall be removed.
JP-9 513 P Technical Coeflicerts should be chosen by using
11-14 the linear 1ISO RGB values.
JP-10 6 Editorial “ISO DSC metamerism index” should be
This index should be calaulated by using
the linear ISO RGB values.
JP-11 52 Paragraph Editorial (11} is not appeared in this document.
8
JP-12 52 Technical A matrix should be calculated by using
the linear 1ISO RGB values.
JP-13 42 Technical The spedification of the ISO RGB OECF
shall be removed except the linear 1ISO
RGB.
JP-14 General For the pumpose of scene or onginal | Al descriptions conceming the 1ISO RGB
analysis, it is enough to define the linear | OECF shall be deleted.
ISORGB.
JP-15 General Many experts point out that this | Such as technical backgrounds are should
document is not dear about purposes | be described in the annex.
and procedure steps, so it shalt be rewrite
to be simpler.
JP-16 Annex Technical This annex is out of the scope. Annex D shal! be removed.
D
JP-17 513 Paragraph Technical To know how to choose the
10-14 coefficents . more detailed descriptions
should be necessary by using some
formulae or calculation samples.
JP-18 3 Technical The terms “scene analysis colour space”

and “Scene synthesis colour space’
shoukd be also defined
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(3) IEC 61966-9 ZMima
Discussion on Referring from IEC 61966-9

Hiroaki Sugiura
High-tech Visual Promotion Center

The Scottsdale meeting concluded that which parts of IEC-61966-9 are to be referred in our
document should be clarified in detail. This paper first describes the outline of IEC 61966-9 and
then reports the result of our discussion over which parts of the measurement procedures
stipulated in the IEC document are applicable to ISO 17321.

IEC 61966-9, now under circulation as FDIS, stipulates the following measurement items:
e  Tone characteristics
e  Spectral responsivity characteristics
e  Spectral distribution of built-in flash
e  Spatial non-uniformity

Among the above measurement items, those measurement items that are much related to
Method A of ISO 17321 are the measurement procedure of spectral responsivity characteristics.
The measurement procedure of tone characteristics also has some relation with it. In the
following sections, IEC 61966-9 will be outlined and then the parts that should be modified when
they are to be applied in ISO 17321.

As the measurement or evaluation of colour properties in relation to colour video camera and
other image acquisition devices before these standards were established, the technique mainly
used was the method of test chart on which colour chips or other items were placed. This
method, however, contained difficulty in high-accuracy measurement or evaluation due to
variations in colour chips, decolorization/discoloration, uneven illumination and other factors.

A number of consumer-oriented DSCs are now marketed, most of them being equipped with
functions of automatic exposure controlling and automatic white balancing adjustment. Some of
these products, however, do not allow the user to suspend these automatic functions without
destroying them physically, especially for those products in low price range. |EC 61966-9
introduces a measuring method that allows high-accuracy measurement and that is free from the
effects of aforementioned automatic functions, and it stipulates a procedure to measure the
aforesaid four items of colour properties for DSCs and digital video cameras.
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Fig. 1 shows the environment for measurement. The details of dark box and Test Chart 1
illustrated in this figure are shown in Figs. 2 and 3, respectively. Both of tone characteristics and
spectral responsivity characteristics can be measured by changing the wavelength of the
monochromatic light emitted from the grey chip (Fig. 4) fitted in the hole located at the portion
where “0” is marked at the center of Test Chart 1 or from the diffusion plate located at the depth of
the hole. Now, the grey scale and the reflectance of the grey chip in Test Chart 1 are shown in
Table 1. The measuring method of spectral responsivity characteristics allows to calculate the
negative lobe of the spectral responsivity characteristics by deducting the signal level due to the
auxiliary lamp from the signal level comesponding to each monochromatic light. 1n addition, to
measure the spectral responsivity characteristics, it is essential to measure the tone
characteristics first and then to correct the measurement data based on the result.

Both measuring methods are stipulated to be performed at the central area of the angular field of
view of the camera. This is based on the point of view that the characteristics at the central area
represents the characteristics of the camera under measurement taking into account the
unevenness in the image output from the camera under measurement. Also for CRT displays
and other image input/output devices, measurement is often performed at the central area. The
non-uniformity observed in DSCs are caused by the characteristics of the lens and optical system
such as the cosine fourth power law and vignetting as well as the colour shading by the colour
separation prism.

The following section elucidates the reason why the measurement is carried out by varying the
monochromatic light emitted from the grey chip fitted in the hole of Test Chart 1, which are
supplied together with the dark box, or from the diffusion plate located at the depth of the hole

Using an ordinary merchandized printed test chart of reflection type, it is difficult to achieve a
reflectance of 1% or less. In measurement of DSC tone characteristics, however, the
characteristics on the black side are often deviated from the exponential function for the so-called
gamma cormrection characteristics.  Therefore, to ensure accurate measurement of tone
characteristics, we need a subject that is illimitably near to the 0% reflectance. If the inside of the
dark box is kept at a level of sufficiently low reflectance (2% or less), the illumination rays coming
into the dark box through the hole from outside are absorbed in the intermal wall of the dark box so
that they will not escape through the hole. Therefore, if we peep in the hole from outside, we can
find an almost perfectly black space in terms of optics.

As shown in Fig. 3, the size of the hole is set to sufficiently small in comparison with that of Test

Chart 1 to reduce the measurement errors caused by the said automatic functions. This assures
that automatic functions provided in the DSC are kept fixed even if any change is made to the hole
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section of this pinpoint area. Thus, it is possible to lessen the measurement errors caused by the
effects of automatic functions.

Even after the above provisions, the system may be subject to some fluctuation of exposure and
other conditions influenced by the algorithm of the automatic functions or the variation of exposure
time by the mechanical shutter. To correct their effects on the results of measurement, we can
use the grey scales provided at the top and bottom of Test Chart 1. If the exposure conditions
are maintained unchanged during measurement, the output R, G, and B digital image data for
each level of the grey scale of the captured image must be equal. In other words, if the output R,
G and B digital image data are different between images for each level of grey scale, this means
that some shooting conditions must have been changed. |EC 61966-9 specifies that the effects
of variation shall be compensated by means of linear interpolation using the image data of each
level of the above grey scale. For the details of the measurement procedure, method of
correction and others, specification documents should be referred to.

The following section presents measurement results of tone characteristics and spectral
responsivity characteristics, which are major items of the representative colour properties.
Results of measurement are shown in Figs. 5 and 6 for tone characteristics and spectral
responsivity characteristics, respectively.
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Table 1 Grey Scale and Reflectance of Grey Chips

i Reflectance(%)

0 0.0(hole)

1 2.0

2 4.0

3 6.0

4 8.0

5 10.3

6 14.7

7 19.8

8 25.8

9 325

10 39.9

11 48.1

12 57.0

13 66.6

14 77.0

15 88.1
Background 18.0
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Fig. 6 Results of Spectral Responsivity Characteristics Measurement (Example)

This concludes the outline of IEC 61966-9. The above wording of “spectral responsivity
characteristics” is used in almost the same meaning as “Spectral sensitivity” used in ISO 17321.
The major differences between the two are found in the range of measurement wavelength and
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the wavelength increments.

SO 17321 specifies:
Range of wavelength: from 360nm to at least 830nm
Wavelength increments: 10nm

while |IEC 61966-9 specifies:
Range of wavelength: from 380nm to at least 780nm
Wavelength increments: 5nm

Paying regard to the intent of the proposer(s), ISO should stipulate the range of measurement
waveiength to be from 360nm to at least 830nm and the increments in measurement wavelength
to be 10nm citing from IEC 61966-9 although it is rather questionable whether measurement up to
830nm is really necessary for current digital still cameras equipped with an infrared cutting filter.

Further, Method A of ISO 17321 totally lacks description of the method of correcting different
variations when measuring the response of camera in 10nm increments for each monochromatic
light output. IEC 61966-9, which aims partly at consumer-oriented digital still cameras, contains
detailed description of correcting method for variations caused by various automatic functions
provided in those cameras. This concept is also applicable to those technical cameras intended
for professional photography. CCDs of full-frame transfer type, mostly adopted in professional
digital still cameras, require a mechanical shutter to control exposure time.  The repeatability of a
mechanical shutter would be, in general, £10% at the best. That is, a camera may respond in
+10% fluctuation to every output of the aforementioned individual monochromatic light. The
correcting method provided in IEC 61966-9 is still effective for such variances.
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Engineering, 2, 3, pp.95-99 (1976).
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i 1. R AZ 55 S )% il HiE EX
ERLIZ AT SR 635 & BB FE BT LA T D@y,

Index RGB1 RGB2 RGB3 CMY1 CMY2 PEAK
Ra 94.4 96.3 94.1 94.3 90.8 79.7
R9 48 49 58 5 5 70
R10 95 95 94 96 94 75
R11 95 92 84 79 88 42
R12 80 94 82 84 43 52
R13 90 95 92 98 84 67
R14 90 92 90 96 92 66
R15 95 93 83 74 63 50
R9-15 85 87 83 76 67 60
CQF1 0.943 0929 0967 0919 0915 0.180
CQF2 0.967 0953 0975 0914 0914 0.156
CQF3 0.906 0.867 0.829 0.957 0974 0.196
AveCQF 0.939 0916 0924 0930 0934 0.177
Goodness 0945 0934 0922 0944 0.927 0.179
SqDif 0.031 0.036 0.039 0.031 0.046 0.445
RMS-WD4 16.5 16.8 16.4 12.2 18.8 63.2
Ra: YT AT E @R (i 2 B

R9~R15: Frokh A7 1 AT 8% 2 2 /)

R9-15: L E R GO

CQF1~3: Neugebauer @ color quality factor®,
AveCQF: LREOE,

Goodness: Vora & Trusell D2 R L /-7 M £
SqDif: ISO17321 WD1.1 iZ/r&N7= Squared difference
RMS-WD4: 1SO17321 WD4 IZ/R&#17- ISO Metamerism Index

¢ H. E. J. Neugebauer, Quality factor for filters whose spectral transmittances are different from color
mixture curves, and its application to color photography, J. Opt. Soc. Am. 46, pp. 821-824 (1956).

“P. L. Vora and H. J. Trussell, Measure of goodness of a set of color-scanning filters, J. Opt. Soc. Am.A.
10, 7, pp. 1499-1508 (1993).
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T8k 3 > Ial —sa iAW REUEER)

F Al Izl —Tarit R E

RGB1 RGB2 RGB3 CMY1 CMY2 PEAK
Wavelength|R G B R G B R G B Cy Mg Ye Cy Mg Ye R G B

400] 0.000 0.000 0.000]0.015 0.020 0.122]10.003 0.017 0.083 }0.000 0.000 0.000]0.152 0.371 0.008 §0.000 0.000 0.000
410/ 0.000 0.000 0.306 | 0.019 0.029 0.271 |0.006 0.033 0.211§0.248 0.568 0.048 [0.311 0.602 0.012{0.000 0.000 0.000
4201 0.000 0.000 0.439|0.024 0.054 0.450 | 0.012 0.046 0.442]0.330 0.676 0.062 [0.483 0.832 0.018 { 0.000 0.000 0.000
43010.013 0.000 0.680|0.024 0.074 0.617 |0.016 0.057 0.562 0.464 0.890 0.085[0.584 0.938 0.023 }0.000 0.000 0.000
4401 0.014 0.000 0.863 | 0.024 0.111 0.772]0.046 0.068 0.726 |0.553 0.994 0.118 [0.669 0.984 0.035]0.000 0.000 0.000
45010.015 0.000 0.973 |0.027 0.189 0.911 | 0.053 0.085 0.856 | 0.603 1.000 0.164 0.775 1.000 0.056 }0.000 0.000 0.000
460]0.016 0.007 0.992]0.031 0.284 1.000]0.061 0.113 0.959)0.666 0.988 0.231]0.868 0.975 0.099 }0.000 0.000 1.000
47010.017 0.037 1.000]0.035 0.375 0.993]0.065 0.166 1.000]0.754 0.969 0.33310.918 0.900 0.177]0.000 0.000 0.000
480§0.019 0.100 0.938 |0.040 0.474 0.92210.065 0.251 0.955 }0.864 0.892 0.46210.950 0.802 0.287|0.000 0.000 0.000
490 0.000 0.225 0.667 | 0.047 0.585 0.800 | 0.064 0.387 0.903 }0.868 0.633 0.567 [0.981 0.700 0.439|0.000 0.000 0.000
500§0.000 0.429 0.397 |0.054 0.706 0.647 |0.065 0.563 0.822}0.910 0.417 0.689 [ 1.000 0.605 0.603 | 0.000 0.000 0.000
51010.022 0.654 0.182 ]0.063 0.849 0.477 10.074 0.766 0.730]0.971 0.274 0.827]1.000 0.533 0.762 }0.000 0.000 0.000
520/ 0.000 0.876 0.064 | 0.071 0.965 0.315]0.092 0.931 0.599 | 1.000 0.162 0.931 [0.987 0.482 0.894 | 0.000 0.000 0.000
530[0.023 0.965 0.000]0.075 1.000 0.196]0.114 1.000 0.4340.962 0.089 0.954 |0.973 0.461 0.970]0.000 0.000 0.000
540 0.046 1.000 0.000 | 0.079 0.977 0.108 |0.149 0.988 0.265 }0.933 0.073 1.000 [0.925 0.456 1.000 | 0.000 0.000 0.000
550/ 0.067 0.906 0.000]0.049 0.893 0.056 |0.225 0.915 0.136 j0.824 0.106 0.980 [0.801 0.451 0.9800.000 1.000 0.000
560/ 0.144 0.729 0.000 | 0.099 0.766 0.029]0.394 0.808 0.064 [0.668 0.245 0.909 [0.643 0.459 0.924 | 0.000 0.000 0.000
570[0.353 0.512 0.000]0.416 0.605 0.018]10.657 0.682 0.0320.482 0.550 0.822]0.474 0.497 0.838]0.000 0.000 0.000
580]0.635 0.316 0.000]0.760 0.435 0.016 |0.899 0.536 0.02010.321 0.739 0.721|0.314 0.543 0.729]0.000 0.000 0.000
5901 0.932 0.152 0.013 | 0.944 0.280 0.013 | 1.000 0.387 0.016]0.198 0.830 0.629|0.194 0.592 0.598|0.000 0.000 0.000
600{1.000 0.069 0.011]1.000 0.152 0.010]0.976 0.258 0.0130.113 0.766 0.514 |0.106 0.605 0.465]0.000 0.000 0.000
610]0.842 0.031 0.008 |0.848 0.072 0.004 | 0.890 0.168 0.011 [0.064 0.629 0.401 [0.060 0.520 0.349}1.000 0.000 0.000
6201 0.664 0.012 0.007 | 0.632 0.026 0.000|0.772 0.107 0.009 | 0.040 0.512 0.317 [0.037 0.404 0.251§0.000 0.000 0.000
630{0.457 0.004 0.005]0.479 0.009 0.000 |0.645 0.064 0.0080.026 0.376 0.227 }0.022 0.305 0.181]0.000 0.000 0.000
640{0.306 0.002 0.003 ]0.350 0.008 0.0000.515 0.034 0.007{0.020 0.270 0.162 ]0.015 0.216 0.130]0.000 0.000 0.000
650{0.195 0.000 0.002]0.249 0.005 0.000]0.388 0.018 0.006{0.015 0.183 0.109 ]0.010 0.150 0.090]0.000 0.000 0.000
660{0.118 0.000 0.001 ]0.171 0.005 0.000]0.270 0.012 0.005]0.011 0.116 0.069 | 0.008 0.100 0.060|0.000 0.000 0.000
670{0.069 0.001 0.001]0.112 0.004 0.000]0.176 0.011 0.004 |0.007 0.073 0.043 | 0.005 0.065 0.039]0.000 0.000 0.000
680]0.040 0.002 0.001 |0.069 0.003 0.000 | 0.101 0.011 0.003 |0.004 0.044 0.026 |0.004 0.040 0.024 } 0.000 0.000 0.000
690]0.022 0.002 0.001 | 0.042 0.003 0.000 | 0.047 0.009 0.002]0.003 0.025 0.015]0.003 0.025 0.015 |0.000 0.000 0.000
700]0.012 0.002 0.001 0.027 0.002 (.000]0.014 0.004 0.001]0.003 0.015 0.009]0.002 0.016 0.0100.000 0.000 0.000
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(5) EFEBEMERAET (FE0
Concerning Operation of
“Standardization of Color Reproduction Management (Color Management)”
-- Discussion on Camera Characterization --
attached No.3a
Po-Chieh Hung

Central Research Laboratory, Konica Corporation

1. Summary

To verify the effects of ISO 17321 WD4 “Graphic Technology and Photography - Colour
characterization of digital still camera (DSCs) using colour targets and spectral illumination”
(hereafter referred to as ISO 17321 WD4) and to prepare a draft counterproposal or
corrections, computer simulation has been performed. Possible errors likely to take place in
practical situations were evaluated by means of the color chips that are used in assessment of
illumination color rendering properties, Macbeth Color Checker, and JIS-TR X0012 normal
spectroscopic data. As a result, Method A, which is proposed in ISO 17321 WD4, presented
remarkable errors in comparison with Method B due to difference in characterization
methods, and revealing that Method A contains a number of problems in practical application.
It was also revealed that nonlinear transformation that was added to OECF often fails to
bring optimal result depending on the type of camera spectral sensitivities although it is
occasionally effective. As recommendable alternatives, therefore, I propose an improved
characterization in which simplification is introduced by linear regression for both Method A

and Method B.

2. Background and Purpose

ISO 17321 evidently intends to define the characterization technique of camera. However,
personal idea of the writers and scientific grounds are not distinctly discriminated in the
documents up to WD4, and they are so far not completed as a specification document.
Moreover, two characterizing techniques have been proposed: Method A for calculation based
on the spectral sensitivities and Method B for calculation that takes into account the
characteristics of color chips, and both techniques use nonlinear regression. However, it is
not known how high accuracy can be achieved by the proposed nonlinear regression for
practical cameras (or spectral sensitivities).

This is why I performed computer simulation for Methods A and B using data including
practical sensitivities of cameras and other factors in order to clarify errors produced by these

techniques. Based on the result, problems existent in the current draft method have been
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extracted and a counter proposal has been prepared to solve those problems.

3. Simulation Technique
3.1 Outline of simulation
In the simulation, spectral sensitivities for six types of digital cameras were used and
calculation was carried out according to Methods A and B specified in ISO 17321.
Consequent color reproduction errors were evaluated with AE*ab through use of (1) 15 color
chips for color rendering assessment of illumination' (hereafter, color rendering color chips),

(2) 24 color chips of Macbeth Color Checker” (hereafter, Macbeth color chips), and (3) standard

object color spectroscopic database for color reproduction evaluation (hereafter, SOCS color

chips).

Two types of simulation were performed as follows:

(1) To examine color difference of characterization for color rendering color chips and
Macbeth color chips while varying the gamma value of the nonlinear transformation
in question according to the ISO 17321 WD4 technique.

(2) To examine the characterization color difference (linear regression was used) using

Methods A and B for SOCS color chips.

3.2 Parameters used in simulation

The following parameters were used in the simulation:

(1) Spectral sensitivity data

Six types of spectral sensitivities were used as follows:

- RGB1: Digital camera, Konica Q-M100V*

- RGB2: RGB sensitivities that were used in the commentary”

- RGB3: Typical camera spectral sensitivities exemplified in ISO 17321 WD4
- CMY1: Digital camera, Konica Q-M100*

- CMY2: CMY sensitivities used in the commentary?®

- PEAK: Sensitivities having a virtual peak?

Fig. 1 shows the above spectral sensitivities.

(2) Two types of characterization techniques
- Method A (to determine a linear matrix directly from spectroscopic data)

- Method B (to determine a linear matrix by using color chips)

(3) Two types of matrix calculation methods (only “with white constraint” for simulation (1) as

specified in WD4)
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- Without white constraint: minimizes errors for given data points.
- Without white constraint: the same as the above except that it gives a constraining condition

that a color chip of an achromatic color will be reproduced into an achromatic color.

(4) Two types of color chips

For simulation (1):

- Color rendering color chips: 15 color chips as per Z 8726-1990

- Macbeth color chips: 24 color chips of Macbeth Color Checker

For simulation (2):

- 8p: Eight color chips (a subset of color rendering color chips) for calculation of the mean color
rendering number as per Z 8726-1990

- Socs: 47302 color chips of SOCS, where Krinov's color chips were excluded because a

difference was found between the description and their spectral characteristies.

(5) Light source
- D65 was used.

(6) The range of spectroscopic data and the increments used in calculation

- Wavelength data ranged from 400 to 700nm with 10nm increments.

——rbga al
e g Bga all
bvga all

400 500 600 700

(1) RGB1

100 500 600 700

(2) RGB2
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400 500 OO0 Th

(3) RGB3

(4) CMY1

(5) CMY2

(6) PEAK
Fig. 1 Spectral Sensitivities Used in Simulation

(X-axis: wavelength; Y-axis: relative sensitivity)
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3.3 Result of simulation
3.3.1 Relationship between nonlinear transformation and color difference AE*ab for color
chips
Both for Methods A and B specified in ISO 17321 WD4, the mean color difference and the
worst color difference for color rendering color chips and Macbeth’s, 39 in total, were
evaluated by changing the gradation characteristics (gamma) that correspond to nonlinear
transformation. In the evaluation, a simple exponential curve was used for gradation
transformation. Since the transformation of ISO 17321 WD4 is an offset-added gamma
transformation, gamma 2.2 broadly corresponds to it. For regression of nonlinear
transformation, a solver of Microsoft Excel was used.
In the note to each diagram, “Worst color difference” and “Mean color difference” are the color
difference for the matrix optimized so that each difference would be minimized, and they will
be the limit value. In addition, “worst-pa” and “DE*-pa” are the “worst color difference” and
the “mean color difference” in Method B, respectively, and “worst-sp” and “DE*-sp” are the
“worst color difference” and the “mean color difference” in Method A, respectively.
Calculation was made in the range of gamma 0.5 to 4.0 with 0.5 increments.
The result revealed the following two findings:

(a) Method A produces about three times as great error as that by Method B.

(b) The change of the gamma value also changes the color difference, and thus, in Method

A, gamma 2.2 specified in ISO 17321 WD4 does not always show the minimum value.

(]
o

worst—pa |
DE*—pa
worst—s

- DE*~-sp

delta Exab

]
o

0 i G i S

0 1 9 gamma 3 4

(1) RGB1 (worst color difference of 3.80,

mean color difference of 1.44)

—293—



(A
(=

worst—pa

worst—-sp
DE*-sp |

delta Exab

N
o

0

0 1 2 gamma 3 4 .
(2) RGB2 (worst color difference of 2.96,

mean color difference of 1.15)

worst—pa
e Y E¥—pa
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DE*-sp

N delta Exab 3
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0 1 2 gamma 3
(3) RGB3 (worst color difference of 7.23,

mean color difference of 2.11)
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Sdelta Exab 3

20.:.::-.

worst—pa :

| e DEX=pa
worst—sp | i}
DE*-sp

2 gamma 3

(6) PEAK (worst color difference of 12.4,

mean color difference of 4.57)

Fig. 2 Change of color difference for color chips

when the gamma value was changed

3.3.2 Color difference produced in SOCS when linear transformation was conducted

Since the possibility for worst conditions to be left undetected becomes higher with the limited

number of color chips, SOCS color chips were used to carry out evaluation with the following

steps. This simulation, however, used linear regression for the reason of calculation.

Step 1:

Perform characterization. Six different characterization methods were compared as

follows:

(1) 8p:

(2) 8p/white:
(3) Socs:

(4) Socs/white:

(5) Spet:

(6) Spct/white:

Step 2:

Eight color chips that are used in color rendering assessment of
illumination were used for optimization by Method B.

In the above method, white constraint was added for optimization.
The same technique as in the above (1), optimization was made for
SOCS color chips (49,302 pieces).

In the above method, white constraint was added for optimization.
Optimization was made by Method A for spectral sensitivities.

In the above method, white constraint was added for optimization.

Based on the spectral reflectance of SOCS color chips, color differences AE*ab were

evaluated. To show the result, a color difference histogram was used. The following

section shows various error histograms obtained.
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The diagrams for RGB1, CMY1, CMY2 and PEAK shows that reproduction color difference by
Method A is remarkably higher than that by Method B.

30000 pree
25000
20000 —8p
— 8p/white
: S0CS
15000 = §0CS/White
- spct
10000 — spct/white
5000 E
. .
(1) RGB1
30000 g
25000 ¢
20000 £ —38p
-~ 3p/white
s0Cs
15000 e 0CS/White
—spct
10000 ——spct/white
5000
o b
(2) RGB2
30000 ¢
25000
20000 —38
w 8p/white
,_ soCs
15000 socs/whie
——gpct
10000 — spct/whie
5000
0
(3) RGB3

—297—



30000
25000
20000
15000 Tv'i
10000

5000

30000 ¢
25000 }
20000
15000
10000

5000

30000
25000 E'
20000
15000
10000

5000

10 20 30 40 50

10 20 30 40 50

—3p
- 8n/White
S0CS
- s0Cs/white
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(4) CMY1

(5) CMY2

(6) PEAK

Fig. 3 Error Histogram (X-axis: color differences AE*,;, Y-axis: frequency)

4. Discussions
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(1) Why is Method A worse than Method B?

The reason can be that the spectral characteristics of the subject are not taken into account.
Spectral reflectance of natural objects is smooth in general, and it has a characteristic
distribution as evident by the principal component analysis. In Method A, calculation in this
simulation (data in the rage of 400 to 700nm with 10nm increments) uses 31 types of
monochromatic lights for optimization. It 1s clear that characteristics of such
monochromatic lights greatly deviate from those of natural reflection objects.

Since Method A yields great errors when tristimulus values are estimated, the possibility of
calculation of XYZ resulting in negative values becomes high. In such cases, we must pay
attention to the fact that calculation of AE*,, may produce greater errors because the negative

values are clipped to leave positive values.

(2) Is nonlinear regression of ISO 17321 WD4 effective in accuracy improvement?

Since the calculation of color difference is based on transformation of 1/2.5 to 1/3 power, it is
considered that it approaches this through gamma transformation for improvement of
accuracy. For Method A, however, no significance can be found to warrant it. In Method A,
a sensitive and manifest peak was found for the parameter (gamma) of nonlinear gradation
transformation as shown by this simulation. However, optimal values were dispersed in the
range of 1/1 to 1/2 depending on the spectral sensitivities, and no optimal values were
obtained with a parameter of just 1/2.2 as specified in ISO 17321 WD4, to say the least.
Further, in Method B, the peak is surely positioned in the vicinity of 1/2.2 power, but the
errors change rather gentle with the exponent, and similar result could be obtained with
other gamma curves (e.g., 1/1.5). Moreover, these techniques did not come into concurrence
when compared to those cases of determination through direct optimization so that the worst
color difference or mean color difference will be minimized.

From the above consequences, it can be well said that we should use linear characterization in
both Method A and Method B rather than nonlinear characterization. With this proposal,
calculation load will be less. In other words, linear regression allows calculation to be made

without using the repeated convergence method.

(3) What color target should be used in Method B?

If the camera is in the adjacency of the Luther condition, any color target can be used
satisfactorily. However, if the spectral sensitivities of the camera are substantially far from
the Luther condition (or the CQF is low), the target should be set to the specific desirable
subject for optimization, which can be the object of the color reproduction.

For the color target in Method B, we should select a target that is similar to the spectral
distribution of the subject. In addition, uniform distribution in a uniform color space would

be desirable. In that sense, if the number of pieces is limited, the eight color chips used in
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CIE13.3 (evaluation of color rendering properties of illumination) can be a reasonable choice

because they are of low chroma and fall in relevant hues.

(4) What color caused the worst value?
A thermal transfer printer of sublimation-type produced, in general, the worst values.
Second worst result was brought by water-oil paint. These items had relatively sharp

spectral absorption.

5. Conclusion

The above findings bring us to the following conclusions:

(1) Method A often produces much worse result than Method B, and it contains problems in
practical application.

(2) The nonlinear technique specified in ISO 17321 WD4 is not the optimal technique.

6. Recommendation

The above analysis leads to the following proposals:

(1) The document should contain a manifest statement that Method A is not an optimal
calculation method, which may produce great errors. |

The reason is: as proven by this simulation, the spectral sensitivities exemplified in ISO

17321 WD4 showed a desirable result by chance; it can not be a representative case.

(2) As the characterization, alteration should be made so that linear regression will be made
in both Method A and Method B.

In Method A, a satisfactory result was brought by this alteration except PEAK and CMY]1,
and the value of gamma 2.2 does not have any warrant for optimization (the result of this
experiment tells us that gamma 1.5 or so is the best). In Method B, to perform nonlinear
regression that needs convergence computation, do not select the optimization through
combination of gamma 2.2 of ISO 17321 WD4, which has no physical meaning, and ITU-BT
709, but selection of more direct optimization would be reasonable.

In addition, there is another merits that this counterproposal would eliminate the need for

ISO-RGB color space, and that it would not lead users to misunderstanding.
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Appendix 1 Evaluation Index for Camer ctral Sensitivities Used

Various evaluation indices for the spectral sensitivities of the camera used are shown in the

table below.

Index RGBI RGB2 RGB3 CMY! CMY2 PEAK
Ra 944 963 941 943 90.8  79.7
RO 48 49 58 5 3 70 |
R10 95 95 94 96 94 75
R11 95 92 84 79 88 42
R12 80 94 82 84 43 52
R13 90 95 92 98 84 67
R14 90 92 90 96 92 66
R15 95 93 83 74 63 50
RO-15 85 87 83 76 67 60
CQF1 0.943 0.929 0967 0919 0.915 0.130
CQF2 0967 0953 0975 0914 0914 0.156
CQF3 0.906 0.867 0.829 0.957 0974 0.196
AveCQF 0939 0.916 0924 0930 0934 0.177
Goodness | 0.945 0934 00922 0944 0927 0.179]
SqDif 0.031 0.036 0.039 0.031 0.046 0.445
RMS-wD4| 165 16.8 164 122 188 632

Ra: Average camera color rendering number (See Appendix 2.)

R9-R15: Special camera color rendering number (See Appendix 2.)

R9-15: The average of the above special color rendering numbers
CQF1-3: Neugebauer’s color quality factor®,

AveCQF: The average of the above values,

Goodness: Evaluation index proposed by Vora and Trusell™

SqDif: Squared difference specified in ISO 17321 WD1.1
RMS-WD4: ISO Metamerism Index specified in ISO 17321 WD4
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Appendix 2 w to calculate camera color rendering numbers

The camera color rendering number is calculated based on the following concept by using the
color rendering number evaluation method for illumination. The original recommendation
proposed by Hung in 1998 was dependent on JIS Z 8726-1975 (CIE 13.1 with addition of a
Japanese flesh color patch). The calculation method for this time was coordinated to be in
harmony with JIS Z 8726-1990 (CIE 13.3 with addition of a Japanese flesh color patch)
taking into account Mr. Tajima’s indication.

(a) Eight color chips that have the same color rendering assessment number as the
illumination are used for the reference for color reproduction.

(b) The above color chips are used for testing to determine the mean camera color rendering
number.

(c) Similarly, R9 to R15 are used to determine the special camera color rendering number.

(d) Similarly to illumination, it is possible to use extension framework to select an arbitrary
subject.

(e) Color difference calculation equations for the identical color rendering assessment number
as that for the illumination are used. In other words, the value will be 100 if colorimetrically
perfect conformance is achieved and the color viewed when illuminated by warm white
fluorescent (WWF) light will correspond to 50.

(f) Since color chips are approximated by Munsell color chips, it is possible to directly
determine the value if linear output is obtained from the camera.

Based on the above ideas, practical calculation will be performed in the following procedure.

Calculati rocedure

(1) Measurement of camera spectral sensitivities

Using the IEC 100/PT61966 or other method, measure the spectral sensitivities of a j-channel
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digital camera, and let the sensitivities as chj(4), where “j” is eight or less.
(2) Specification of illumination light
Specify an arbitrary illumination I{A). Specify arbitrary illumination light such as D65 and
D50 for the illumination light.
(3) Calculation of sensor output values and tristimulus values
Under the above conditions, use the spectral reflectance R{(A) of test color for calculation of
mean color rendering assessment number that is used in illumination to calculate the
tristimulus values X, Y, Z; and camera output values Chl, ChZ,..., Chj. The tristimulus
value will be determined by:

X, = [LAR(M)F(A)dA

Y, = [LA)R,(L)F(A)dA

Z, = [L(A)R,(A)z(A)dA

and the sensor output will be determined by:

Chj; = [ L(A)R,(A)chj(A)dA

Note: Color chips can be also used to directly determine the values in the above Steps (1) to
3).

(4) Calculation of color transformation matrix

Use the least-square method: calculate the optimal matrix that approximates the tristimulus

values of the eight color chips from sensor output using the following least-square procedure:

A=TST(sST)'S

where T and S are:
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X, A X, A X,
T=|Y, A Y A Y|
Z, A Z, A Z,

Chl, A Chl, A Chl,
S=| M M M
(Chj, A Chj, A Chj,

Using the resulting matrix A,
T, = AS,

and thus, we can determine the tristimulus values for arbitrary signal values. Here,

chi, X,
Chjy Zy

are arbitrary signal values and corresponding tristimulus values, respectively.

(5) Calculation of mean color rendering assessment number and special color rendering
assessment number

Calculation will be conducted according to the calculation equations of JIS Z 8726-1990 (or
CIE13.3). Now, chromatic values of the color chips under the test light source are replaced
with the above estimated values.

However, the data for the specified color chips are given in 5nm increments. Therefore,
smoothing will be made using the following equation to convert the data into values in 10nm

increments for the rage of 400 to 700nm through subsampling:

S,0(A) = (S;(A=5)+2S,(A)+S,(A+5))/ 4
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Table

Spectral Sensitivities Used in A1 Simulation

Wavelength

RGB1

G

RGB2
R

G

B

RGB3
R

G B

CMY1
Cy

Mg

Ye

CMY2
Cy

Mg

PEAK

G

B

400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640)
650
660
670
680
690

700)

0.000
0.000
0.000
0.013
0.014
0.015
0.016
0.017
0.019
0.000
0.000
0.022
0.000
0.023
0.046
0.067
0.144
0.353
0.635
0.932
1.000
0.842
0.664
0.457
0.306
0.195
0.118
0.069
0.040
0.022
0.012

0.000
0.000
0.000
0.000
0.000
0.000
0.007
0.037
0.100
0.225
0.429
0.654
0.876
0.965
1.000
0.906
0.729
0.512
0.316
0.152
0.069
0.031
0.012
0.004
0.002
0.000
0.000
0.001
0.002
0.002
0.002

0.000
0.306
0.439
0.680
0.863
0.973
0.992
1.000
0.938
0.667
0.397
0.182
0.064
0.000
0.000
0.000
0.000
0.000
0.000
0.013
0.011
0.008
0.007
0.005
0.003
0.002
0.001
0.001
0.001
0.001
0.001

0.015
0.019
0.024
0.024
0.024
0.027
0.031
0.035
0.040
0.047
0.054
0.063
0.071
0.075
0.079
0.049
0.099
0.416
0.760
0.944
1.000
0.848
0.632
0.479
0.350
0.248
0.171
0.112
0.069
0.042
0.027

0.020
0.029
0.054
0.074
0.111
0.189
0.284
0.375
0.474
0.585
0.706
0.849
0.965
1.000
0.977
0.893
0.766
0.605
0.435
0.280
0.152
0.072
0.026
0.009
0.008
0.005
0.005
0.004
0.003
0.003
0.002

0.122
0.271
0.450
0.617
0.772
0.911
1.000
0.993
0.922
0.800
0.647
0.477
0.315
0.196
0.108
0.056
0.029
0.018
0.016
0.013
0.010
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.003
0.006
0.012
0.016
0.046
0.053
0.061
0.065
0.065
0.064
0.065
0.074
0.092
0.114
0.149
0.225
0.394
0.657
0.899
1.000
0.976
0.890
0.772
0.645
0.515
0.388
0.270
0.176
0.101
0.047
0.014

0.017 0.083
0.033 0.211
0.046 0.442
0.057 0.562
0.068 0.726
0.085 0.856
0.113 0.959
0.166 1.000
0.251 0.955
0.387 0.903
0.563 0.822
0.766 0.730
0.931 0.599
1.000 0.434
0.988 0.265
0.915 0.136
0.808 0.064
0.682 0.032
0.536 0.020
0.387 0.016
0.258 0.013
0.168 0.011
0.107 0.009
0.064 0.008
0.034 0.007
0.018 0.006
0.012 0.005
0.011 0.004
0.011 0.003
0.009 0.002
0.004 0.001

0.000
0.248
0.330
0.464
0.553
0.603
0.666
0.754
0.864
0.868
0.910
0.971
1.000
0.962
0.933
0.824
0.668
0.482
0.321
0.198
0.113
0.064
0.040
0.026
0.020
0.015
0.011
0.007
0.004
0.003
0.003

0.000
0.568
0.676
0.890
0.994
1.000
0.988
0.969
0.892
0.633
0.417
0.274
0.162
0.089
0.073
0.106
0.245
0.550
0.739
0.830
0.766
0.629
0.512
0.376
0.270
0.183
0.116
0.073
0.044
0.025
0.015

0.000
0.048
0.062
0.085
0.118
0.164
0.231
0.333
0.462
0.567
0.689
0.827
0.931
0.954
1.000
0.980
0.909
0.822
0.721
0.629
0.514
0.401
0.317
0.227
0.162
0.109
0.069
0.043
0.026
0.015
0.009

0.152
0.311
0.483
0.584
0.669
0.775
0.868
0.918
0.950
0.981
1.000
1.000
0.987
0.973
0.925
0.801
0.643
0.474
0.314
0.194
0.106
0.060
0.037
0.022
0.015
0.010
0.008
0.005
0.004
0.003
0.002

0.371
0.602
0.832
0.938
0.984
1.000
0.975
0.900
0.802
0.700
0.605
0.5633
0.482
0.461
0.456
0.451
0.459
0.497
0.543
0.592
0.605
0.520
0.404
0.305
0.216
0.150
0.100
0.065
0.040
0.025
0.016

0.008
0.012
0.018
0.023
0.035
0.056
0.099
0.177
0.287
0.439
0.603
0.762
0.894
0.970
1.000
0.980
0.924
0.838
0.729
0.598
0.465
0.349
0.251
0.181
0.130
0.090
0.060
0.039
0.024
0.015
0.010

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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'JIS Z 8726-1990, Method of evaluating color rendering properties of a light source.

iC. S. McCamy, H. Marcus, and J. G. Davidson, A color-rendition chart, Journal of Applied
Photographic Engineering, 2, 3, pp.95-99 (1976).

i JIS-TR X 0012, Standard object color spectroscopic database for color reproduction
evaluation (SOCS) (1998).

¥Po-Chieh Hung, A proposal of camera color rendering assessment number, Color Forum
Japan '98, pp.69-72 (1998).

“Masafumi Inuiya, Image Photographing Technique in DSC (CCD and Signal Processing),
the proceedings for 1998 Digital Camera Workshop (in Japanese), pp. 7-12 (1998).

“H. E. J. Neugebauer, Quality factor for filters whose spectral transmittances are different
from color mixture curves, and its application to color photography, J. Opt. Soc. Am. 46, pp.
821-824 (1956).

VIP, L. Vora and H. J. Trussell, Measure of goodness of a set of color-scanning filters, J. Opt.
Soc. Am.A. 10, 7, pp. 1499-1508 (1993).
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(6) WD 5~NaFT

BARIZBIFIZISO17321E# 71— (WHIEBAERT—F> /71— &LT,
WD 5 TEETAHIRENREEREERSFEEA > N—AFEHK L=,

#EH. EE%

Date: Tue, 28 Mar 2000 11:32:57 +0900

To: Eric Edwards <eric.edwards@am.sony.com>, Shin Ohno
<ohnos@xaZ2.so-net.ne.jp>, Ken Parulski <kenneth.parulski@kodak.com>, "Jack
Holm" <jack_holm@hp.com>, "Jack Holm" <jholm@mindspring.com>, Ron Antos
<rantos@lifetouch.com>, William Donovan <donovaw@polaroid.com>,Tony
Johnson <tony@colouruk.demon.co.uk> Richard Lyon <dick.lyon@foveon.net>,
ingeborg Tastl <ingeborg.tasti@am.sony.com>

From: sugiura@osk.3web.ne.jp

Subject: Requests for preparation of WD5

Cc: Hiroaki Sugiura <sugiura@img.kyo.melco.co.jp>

Dear all,

This mail is to report the extracted requests for preparation of WD5 in the ISO 17321-supporting
group in Japan (namely, Japanese National Working Group for ISO 17321).

It is desired, in practice, that the description contained in the “Revised Comments of Japanese
National Body of ISO/TC42” dated of 15 January should be observed.

In the following section, the position of the supporting group in Japan (Japanese National Working
Group established in HVC) is disclosed regarding the major items in the above comment.

1. IEC 61966-9, at least the practicable part of the spectral sensitivity measuring method
specified in its Method A, should be referred to. For the reason for this, please see

Attached Document 1, “Discussion on Referring from IEC 61966-9".

2. The definition of ISO RGB should be taken to be linear, and for the optimization of matrix in
Methods A and B, altemation should be made so that linear regression will be achieved.
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For the reason for this, please see Attached Document 2 “A Study of Draft Recommendation
for Intemational Standard Conceming Operation of ‘Standardization of colour Reproduction
Management (Colour Management) - Discussion on Camera Characterization - ".

3.  For“Metamerism Index”, we propose an “Evaluation Index for Camera Spectral Sensitivities
Used” contained in Appendix 1 to Attached Document 2, which was presented as a counter
proposal to that index.

The above items 1 to 3 were concluded after deliberate review carried out in the Japanese
National Working Group, and in addition, scientific and technological supporting experiments have
been conducted. Therefore, we believe that they should be taken into consideration at your best
priority in preparation of WD5.

Further, the above Working Group is a group provided in High-tech Visual Promotion Center
(HVC) under authorization of TC42 Japanese National Body. The members of the group are
listed below:

Leader:

Prof. Yasushi Hoshino (Nippon Institute of Technology)
Secretariat:

Mr. Masahiko Ozawa (HVC)

Member:

Dr. Johiji Tajima (NEC Comporation)

Dr. Yukio Okano (Sharp Corporation)

Dr. Po-Chieh Hung (Konica Corporation)

Dr. Naoya Katoh (Sony Corporation)

Mr. Katsuhiro Kanamori (Matsushita Research Institute Tokyo, Inc)
Mr. Makoto Tsugita (Fuji Photo Film CO., LTD.)
Researcher:

Mr. Motokazu Ohkawa (HVC)

Hiroaki Sugiura (HVC)

Best Regards,

Hiroaki Sugiura
High-tech VISUAL PROMOTION CENTER
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10. 5 BARRANCRITIEBRRBR
10. 5. 1 AHNESBRICEILEEFMHAOERL/ AHHIEEIF2

B DEME (Subject)
AE[BHREREEE (W7—<3—T A2 b)) OBELICEL. FELORBOREZERT]

HigD@EAEM (Scope)

KE, FiLD 2L 4EMEH,

1. ICC 7117 7 1 )L OB EHIBERENER
2. INFN RERW-EEERE&EHEOIEE

B EHEH (Purpose & Justification)

1. BITOICC 707 7 A NOBRETI, HEOREALCBEAE G /- AFREM D
BUWELBIZECTUT NI A LACEELEWEWSBERASA D I ENRETHD, 7
O77MIIBEEEZIDEDBERIGASNDLDIHIERT HLENDH B,

2. BiTOAHEIHEBIIRGB XIICMY 03 FEAZFIRICL TR, AEHERL D3I A

TRELZBZERNICREINTHS, ARNTEHBICBIT2FHEREZIERT 572012
3. BEOBEEPTVILFNS RERHRERETILEND S,

FIRAE - BBEXE (Normative Reference)
1. ICC AZ—7a 77 T+—<T vk
2. IEC/TC100/PT61966

e
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FETC/SC/WG
REEFRZRE e, MCEHEIIRETH),

ENE#EEE A
(R7E)

W OERKZAEOEE & OBIfR, EiEKE., 1SS0 1ECHORHEOLEMS
VEHD, BAENZGEHERVCHEBRNEIIRE®RITH).

B DEMHINE

LICC 70771 EAWEAEA#ROEHEREHEROMHE LK

RITOICC 707 7 1 IV OIREREZFIE L. AHSHERORKRELOEGEE KM TE
X2, TOIrAINT—YOBEEZTONETERET S &I, HREBICH T —1F
BETA4—ENw I LTUTIINIM LTRBOBREEEZHIHITHEELRET 5,

2.RIVFIND RARY T LERW AN DS O aHRERILES R
AHNEBOCERGEHEEZILKT 5729, SEBOMIZ. AR NMIVORBIEREOED
FRZREDHILEREL, CNILERT—YOBERVER 7+ —<7 vy NERET 5,
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10. 5. 2 W IMM-EHOEREROER(L,/ 2EERHFE

A DZFEE(Subject)
FHHA 2 FICET HIEEREDIERK

& D38 F #iBH (Scope)

LA RO E - BERICET 5HE - e - GFEHTE
2HEENR— 2N L = BAEBEOMERE

3.

B#) & (Purpose & Justification)

BE, o —mEERIT. CMYK D 4 &1 > FI2&D 05 —T7Y > ¥ MRH 5 H,
HEhE., M. EIRIEES,THTE. ERBIGEVWAERENTEZGHME L TEEEEFA
L7ZBRBEFEMNRAONTND, #NAAICET 2813, JISZ9108-1990 (HEAL2E
B B BN, wEHAA CFEFR LA —BEBEROFEO—DELT OA A 5—
T A -ROBEAERNGER L - ZREGORE. AEEICET 23T 5 HAEN N,

RIS, 881 > F2FHL-ARBICE., AN ERETELQEEH L R IEEAa L
IZIUDICRET HHLENH S,

5B - BYE L Normative Reference)
1. JIS 7 8717-1989 (# )tk OAIEDR) Ch->7-AlEETREDORGEEIERT S,
2. E TR SR IMES 829 5 HEMBIO D HETEHT OMELIZBET D)
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FETC/SC/WG

ISO/TC130 WG2 Xid WG3

HREFRES S
AAERIERBR XS

b DEPRAYZ R OTEE) & DBIfR. HiEEE. [ SO/ 1 ECHOMEDOLENE

TC130 & TC42 O FEXRIC X 2BBLMICETAREOWE L OEBRHEZ RS, (IS0
3664:1975,ANSI PH2.30-1989 %)

BB OXREINE
C B CFENERBRAREGBHERKT 5BREIRRT D,
CHEARLTOBORAGBT—FEERL. ZELL THNHA 2 FEHET H-DORE
EERTT 5.
CHEA D FOMNNFOFMT A FESEEREL TRRT %,
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10. 5. 3 LENGHBEOEREEL/LENEEESRS

B DRE (Subject)
EEABEK OB %

}#& 38 F #iBH (Scope)
EEMER O iEEHET D,
EBEAREL T,
OF 4 V¥ NVTF—% (sRGB) &LT. 31 (HEA. AHA. BA) @
R— kL — MEI$
QFBEFIMAE (V> TNIRTHEB L UHEHLUE A

(B BRAT, BUORKBIEEELRL,

H# & B H (Purpose & Justification)
eV 7 haE— (EZ%) - N—RIE—FENEEL. TOF TOEGEM.
ELITHBEHIIEETH 5,
FEEEIT. BFEAKELS - BEFAKGEENH B,
Z T, I&ZE - 8HEMYE 0S5 FEHIMHERLTIRET 2.
FHikawm s LT,
- FFAO, (FIFFLEERDITHT 1st Step.
3 HEFHBICE A REDITD 2nd Step ZHETE

IR - BIEENormative Reference)
-sSRGB:1EC61966—2 (&%)

- 1S03664 (BREMH)

FETC/SC/WG
BEEETIE, 1SO/TC42 / WG18MBEHEEZ LGNS,
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ErEREGA
EROTC42/WG18REIEEBAMEIES

O EBRK2HEOTEE & OBIfR. Ei%EE., 1 SO/ 1 ECHADORBOLENR
[SO/TC42,/,WG18 LISMCTFTEHFLHEE
- 1SO/TC130
-CIE Divs

B OEWAINE
- s RGBAZEMICBIT DT 1 U7 ZHEEKR (KEDOR—HbL—bF)
- XBEFH S kR (BSERE - ¥ 2 7URR - TS AH)
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10. 5. 4 EHEHABRRERIH=

1 D ZE (Subject)
F =B R RE

}#8 o 18 A i BH (Scope)
TUINBIIRAT 57200, BIED sRGB BEMANRRE L -#HAEMOiRE

B#) & B H(Purpose & Justification)
ISO/JWG20 BTN IEC/TC100/TA2 IZB W T, #HLWEEROREENZIN TN S,
INSDREEZR—AELTERIIZML, HLOWRERZED D,

5 - BIESCENormative Reference)
IEC/TC100/TA2 sRGB64
15017321

FETC/SC/WG
ISO/TC42/WG18 K I IEC/TC100/TA2
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ENERE& 4
ISO/TC42/WG18 : EERMEI T2
IEC/TC100 : HAETFHBIES

ORBREZEEOES & ORIk, MBS, 1 SO, 1 ECHROREBOLELNE
CIEITU 72 & L DEIELE, £/z. ISONEC DFEME,

B OEMHINE
Ev hRZEEMT 2 I EICEFROBEROMEL AFRLEOIERS OM L,
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FREZONEZLERT DML Ho0 LD
LR F— o BERIRIR & B R
EBFMPIZERARE OFEZTTRE N,
Tel: 03-3987-9389
Fax: 03-3987-9394




