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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

(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 

illumination.

(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 for ISO 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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#WAA#-c&6CA4XL2: 5)„

2 ¥BT85*^$H, Bt¥$©fiS$4ii$;i, 1) ICC x’nxy'f;V4A-xicLZz6
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f±Stt, $*69iztt0 6.1.1 ic$1"j:7ic. AAT XftScDe«#©ESi@aic. A'A'T

a?. E&issroes.
fc®-es>3o y'xxnif^^ciflieissics'd'^r. Axnm#m#amiim#

X7°o 7 7 T T.LMns-SitoX-X £tSiEC>fc66 
0*i*tlT*67)'i;feait5Ct^igl;S;7T®?). BP*.. ±SEttti#tt, A'A 
T X6lc. f/t-f Xft#fi^b f/H X#ft#&, 13 j;yi><D®Xl6]ACDefl^CD$S8 

ct**fiiiicltuo.
S$ VTU5. f LT. T©J:7lj:lg^ttS®!tiiAA-Tfflat' 4it»®fieitya-l

(CMM: Color Management Module) L: lEUll -E> X* □ 7 7 A E ^
SffLLLT, X*i-T. t%7. 7°'J >9ts.Zii 7 - Affi * «§gP»l©fiPiit ICIWT & X' 
AT XftSttSSF# L J; 7 6f S &0TT&-5.

±izB®J: 7 l: ICC 7’n 7 7T )ltt. A AT X left# L& toEtttoftll
T^gi-rsfcffltxo, a«-m. *@5ito/vy x>ie. f « os a-ftfbf 6#-c$a
AixenTH 0 , tt5m&R2p<h LT(DllJffl«E7)i$$ oTOS. %7 T. Cfflllft OS 
*sffi*-ji*tifc->xxA£pjfflT3-®x—Ttt, #@§#mi:j3UTem#ma&amf

±SB7"D 7 7 T TSrfiJIB A# 5ttSl:$-5„
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=r,'< fvi-fXT’D^ T'f/l

ICM.ColorSvnc

0 6.1.1 ICC 7° 0 7

ICC7°07 7<;l/f±##l:m^$$lTl^7°0 7 7<;i/f-^#m^0 6.1.2(:^T

7 y 7-7/1,

. ^ $ 7 y
-^-77a7/ixyy
-77^-hyy

ICC yn^yxf/LniyjfyH#^

m 6.1.2 ICC 7°D 7 7 7

1 ) /\ y :7

7 %7A^yo7
2) y > hy 7'7-7';i/

3) y^'xi//>hf—y
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— ^ 7° v 3 )]/ zr— 7 , 7° ~7 'i ^ — h zr — 7 CD 7 7* 1W $R £: §2 M! o

- ^#77*

f 7 ^ ;i/ h CMM ^yD77<;i/3%75>3 >7<-7 <h 7"^ 7*7 D\< 77 

<-7^T^ 7-##^^#T6(Dl:^^^##cD^A^t 7 H^:E)z!!$aTW6. 

" ^7°i> 3 ±;l/7 7*

PostScript Level2 CD 7*4^ — h> ^r 7 V 7 V — y 3 > (D 7* — h <H 7^'12 izE ci tl <b o

• 7° 7 ^ — hf — 7 7 7

CMM (DM%7c^yn7 7<;w:%@%##&#3mT&;t#)(D7 7%

7 7*y7*^^-v%^77*7<T'i>7*^^^ C <hT,
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(2) icc7"d 7 7 A ii/©i£3SSS:

fiBfSAA, SA, ttiAASAAnXAti:, Atti *«$©##(: A o TAS < S&6. 
tfc^oTeiia©*»s:?isexi-sHfe#ei;!*^„ *a, Amcmm^ A6#@§i: 

*3©-m, m#@##©M—It A, SSiBn x MA»KA6«S-fc#iA :oi5{tl#il'b, 

iccxoxy<att-m, *ALfc*s 
$ALTfiS»fiRa^'ie6KTS-T©»©ii€r^#U„

36(3, ICC ADX7-OKtAn7TX;H^fiK(»lg)»i*t««^it^-aLfeJS^(3 

©AIE#l3#ff A6 6©A& tl.fm X g#(3#It^#ASt L A#^l3t*^oXmif (A
iTitx xnAMAsAsbctt. sheiecit 7#ttE'«i 

(3ifcb-i±T. AtoSSAAA5 y 7 I:7°D 7 7 All/Ittit • *81A6 eKBAife .5 ;»$, XtlA 
$#A6(3 It, A© A 7 £ V - X A AlIAj: 7 X

®7"n 7 y X 11/IB fiE A 6 it id ©18:1 
©E#A7°o 7 7 A ll/#IS©fcsd©7 —A 
©An 7 7 a A©ff acg-B^BP^a#
MX (A, tttig© An 7 t A Alf sEa — AAIB ox, A/XA X An 7 7 A 11/6SI6 • ItES 

A6 13a, *5*5AAKT©A 7&Beia;A-&BT$6,,
• A77 JB An 7 7 A ll/©IBi$t:ti:, ffiSAWIT 10 5*. l¥iifflSI®T 20 ft
• x*r*IA’P7 7'f A©ffsElt ffiSAMIT 10 MAIffiT 20 5*
• A'J > AIB Ad 7 7 A A © fp fig li, fflMAIET 30 5*. #####? 90 ^*

*7-eB©Atti*Eii©*iiffli:$>fc7T, A*i^o©m#A$mL, sib^a-aa 
IB ©T, ^ ASiHS#ALT7'D7 7 A A IB e£ A It 7 3ill, — i® n — At: t o T (i 
BIJCitAS. 6*c, A 7-e#EH»s'SRT5l30*lT*i|IBA6$itt>#/!? 3*6 
AAA 6, «gggffAi*6g*©*»BH (WAlifiS, S$) (3*fA Afx 0
iitf 3 t A'S**lT©6o LAL&AS6, #&© ICC ©6K1AAAI3 (*, fiSSI:#

SA6fc»©#IE®a©#x*7)$EAa$*iT©*j:©fciA, An 7 7 A 11/A—A I: fc, C 
© j: 7%^*Ba©#El3'®B%#mA'A-A Am#3*lT©%©©AI#KA&6.

X©A 7 &**>■=>. E(3####E Lt£< BJm3*lT©6 ICC ©6Ra©ttttAA
sal-77, ±gs©z7%m##iai3*iBRr#%A7c, A©*m#a&&AA636a
SIBX&6 A#X6*16. ES© ICC AD7yA;l/7* -7 7 hAA-xtLT, WSE©
*5 Diitifc»(:(*, $ aes© icc ad 7 7 a A©m#ma#im&#a,
te«L. *Sttt©fe6ffi*St LTBJIB A6fe»©@*«6A*6o 

ifc, a*sa©%a#A#EA6A&. «gg#tt©si$, ^»BH©sig, s*js 
13 # A < i* IE » a A: £'A S * «13 ff IB A 6 B AS fc 6 0
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C©i;^£tgjR£Jt3S-t5fci6. IS#© ICC ^0771" If— 7 1C, SBSi IC*ffS t 
itMlEttSrStfif-SfciS©##!?2'— ^ Sr#6at"-5H 6.1.3 Oi^SKSS^SftWLfc. 

$*»#!£7)$^S, &3©li»®T§ftA«ig©*i§rti, aiEfflx-S'&itll'rtUf 
«Tic*tea#$u:j:5eRS©#iE#»e$B50gi-5„ 
if, f Af X©e*iS©#tt&. 5gi$ • EHe#ttfj:£'©^frE6©t><!:T:ail$-f 

C©&^©##*6## (UUBifSSiiLtl&O, Sfi 20r) ICfstf 
«iraii:T/HXfa7TfJl.tLt«St?>ctAitS5. fLt, dWfr/i'6 
M-ftfc, Wx.H'lor, 30r, 40r©«£ll$5SIE5::-5'<h UTMf 3„ MlEf-^li,

agcf/s-f x^o77f;i/i:#cx:g#a&fwf6t©-r&n,3 *tc lut ©Kf A
lcEBlc*fJ$L;ti#lEtt£EBT5„ UtottjEttttfiSMItoS'ii A7 hfil5;i?)S 
TS5.

SflEx-? SPIffl-r-5fc©tCtt, 8f MAtfSS
iSEit (fi$, ?!*&£') gt>ft-«eit, A. "/ U > 7 T'

ifcfttf, 81®i|jS$©®S#l$6 LT7 ^ - Krty^ti:ifetS5.
###f*icfiif xfD7r'fJl'fflf-?ftgs, EIbSBic*bS1~-£>Settles

if 5fc»ic, 74--MAv9m#i:#d'<#itt&$umf 6. s.

$-tr>-y-©»h6tt£jy ©TfillttfStii UT. IW#»f/t'fXfD77 f I &SIf 
^>, ±IB#l«T¥fidn/iSlH$©f n 7 r-ffr-fSBl'T, fiffSI ya-f CMM

C t tc & 3 „

ICC7n7T7''l-

6.1.3 ICCT’n77'fff-7ffltti

-22-



A icTt^T 7° V > 7 -fa 7 7 -i ;i/£ Wlc LTIMT
l) fl0yn77-f)l'SSJ^lJ>5')

®Td 7 r -f II 5s— 7
A 7 - 7‘ V > 7 ti:, -®l: RGB £3(7 14 CMY & 17 TEP^Sfi17 „ -

* ICC CDTT-'JI/tt.TV'i'Y X[H©efI^©Y>0® 0 Sr/tl X#ft#© Lab A£©## 

efijs vrfi7„ H6.1.4 icjRTJ;7ic. M#©em#©m#&e7t%©#*&%# 
T3©/)$:/U > 7ffl©An 7 7 1- ;iT:-7©fS»JT£ 0 , IftELfc =k 7 Ic 3 SPg©$#
jii'biajtu.. —leic. sk;ttc7‘n77-r ib©—7rt*ai5e3n, 7° u > 7 ® k 
7T a'v 7 h <h-®lc®aaqicS#-r5«^7)i#^„ LfcJSot, t1* A'T X © ii B# $ ft;, 

SMUG;: ±3e$®ji:*tSf"3lc(4, 7°n 7 7 Y ;i£ff 0 x#ttSB
81$T3 r £ 7)i-£>S £ & -5 „

m 6.1.4 "/a?

(2)7^0 7 7<;l/#B(7'U >^)
Bl 6.1.5 (:7"077<;l/^-f(D-8|3T&a^##&#]^T&o /r77>^^ljmT6 

m^^77<;i/(:yo77<^f-^^#mLT4o<C6T, 
cmmiism^nso^jm^/vy 7> os
#j;U:H7<X7 7 7L-1f^yn7 7<

L&L, 70□ 77-r;i/f±s#iiEMi$
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0 6.1.5 7© —M

2) ~fu y 7 -f ;i/x—7©ffi5i:£S;

®8£3l7°n 7 7 <
s»i56^ftT©,/o7 7'fAf-^i:, $#50ici-3<#iE(i6fflofce-S'iaa

&fr 7 c <tT#r;t&?tIE:/n 7 iiSlfiiTi.coMC,

**totc ttE 6.1.6 1:51"£7 tc, EtoSBIcS-dOSlESrfTa 7-i - HM-y 7£$# 
eKf5„ Si«ft & 3 ©11 SB#^{t*£©Si!iSHtM®Ufcew^ftSSfflSLT, 

#IEf-7&*&^©(1M#%a©^at:$a©T1i<. C ©JIIE7-715 

?£*, IS#© ICC ■y □ 7 7 -f ll/©ffi38^S t Lt Jl/-MtT-5» @E#®ttai6$S5i-Sr

tsu;tt, a

0 6.1.6 7 7<
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mm, ^mri^co^thmBWiEmoy’y 'f ^
-h? 7'SE/clC$#T5>„ 0 6.1.7 ti, H#®£>I^^t*Sft51*«j£7'P77 

-f Jb^-^tottjitcZpiSLfc, ##g;^(D7°a7 7<il/f-7 (WiEtt) SEizELfcM 

Stf"!".

7 r -i

M )S*-t>+H; 5-#IE(20t-»40cC)

z~ -.„ ■>
temp20 table: 1029 bytes

Xvalue0 2 3 4 5 6 0 l 20 0 0 0 1 1 1 : o 0 00 0 0 1 1 1 1 ; o 0 00 0 1 1 2 2 1 0 0 01 1 1 1 2 3 3 : o 0 01 1 1 2 2 4 4 0 0 01 1 2 2 3 4 4 ; o 0 01 1 3 3 4 4 4 : o 0 0
0 1 2 3 4 5 6 0 1 2
0 0 0 0 1 1 1 : o 0 00 0 0 1 1 1 1 0 0 00 0 1 2 5 3 2 : o 0 01 1 1 2 5 4 4 : o 0 01 1 5 5 4 : o 0 0

0 6.1.7 H^n 7 74" 11/5="— 7© — $|

®7/D 7 7 -f l|/f-7®#E^@

7°t3 7 7 < )l/f-7®#E&6$M±T#-&a. 0 6.1.8 ©±7tC,

S5$S (06.1.5) IC#iE^7 h lb£JPX.£ Z tTI)5.

7°n77^/V7:'-^#E#6$(f)ii|)
CLUT+temp20

0 6.1.8 r-^)lSIfeS

c®±7 iclt. mxiwj >5'®seia$7)s'2or*>e> 4or ic$'<bvfcissic, ep^
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^ ^ m ^ 6

(D&A^^zW ICC yn77^/^^^TA^(Dig^
6yca6(c^m^ICC7 n 77^ /i/y j; 9

t£ rl E 'V fc> &

a) ICC 7" p 7 7 7 /I^ 7 7 “ ~7 y h

7^—77 (mm, mm)

-y/i/jyLT^#^6f y^mADi-6,

b) ^ > V 7 y " A L7 — y 7 y y —7 =c. — y (ColorSync,ICM)

yy<^ n y % ^

ff 9 yf-^^mi9iA/vT CMM ^#y
c) CMM 

^gp-iryf

L-cyn 7 7^/k<DM#f&fT9o

d) y v7 7 7
y/<^ 1 5&m##&T^y/Hk#Liry

n 7 7 ^^(c^#y6o
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iSitWft 17 -i'sV v>* V h7 ') > 9 *{£. A 'y 9 (C,M,Y,K), 3E»ffl »0tR*)£lS;B 

l, Sfi«(7)f*)Sl5#«6-eSg(20,C)(D fc t, SESr 3 #)!B(3 0 %RH, 5 0 %RH.

7 o %RH)lcE{b6-tir-rffee«roSi)8i|5rffv\ 3 oroSi@iJ*S*£SiBiJ»T« 1 

® C <h (7 J;oTS*Sftlc J: 3 * fe» £»!£ tfc iffl

r,g,B,C,M,Y ** 7-/<•;/Lab

fc, *£, WefcfliV'fc# ?-/<:/*• tit l)w*#*fl:KJ;5*fePaEirlBI Cfe» (0
6.1.9) T'fcd,

a 6.1.14 I: 3o®sas#l;):otfftlt C,M,Y'<?<o»)tK#t^£SH\ ifc, 

B 6.1.15 (7g,$$lbl7 J; 3 4gfeEft(a-b B), B 6.1.16 17 30% RH ro EH B'J IS $ £ $ S S: 

L/i«-*7-^%7f-|7*3lt5fe*ZlE + , -twig*. 5 0, 7 0 %RH tilSf/i

tz Z)l, 3 0 %RH f M WffiRftlSl: 0.12%, C,Y (O # tit 17-?: il.

■en o.ii%»*fb*5i. ibnfc, *f7, so%rh &Lfc l a bEi7it m, Yw#g%

feT'fcS R <0|%mm#l7 16 btltz,
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2) ICC 7"n 7 7
ICC :/□ 7 7 'f IlroffiaS^tolllfEt&toS: Btt£ LT, S#Sft IC J: 3 ©U 7 7ttiA 

©e^®icM-r-5ttTwii»5ff 

® ICC 7°o 7 7 < ;l/j68*S6I;ilIBL.fc-> 5 a 7 — 7 3 7##
ni$(7)7‘u > 7Ttt, m#a*0#i&i:*-7^-c7°ci7 7< ;i/(D#iE&;n#i:R 

7E5K7)s#x.6h^, 7;5'74®tt»]ff^liE£g W£ Ufc75 a 7-7 3 7$#t 
&5fc66, ®7 7-f >®a®I¥«7°a 7*7 iStto TH5, fit, **6A6 7" 
0 7 7^1 ;l/e{/F6KT5fci6,25'C5:®U >^8*S|CgW9i4gSt ltH5, 

M^p!/7AIJ, 7‘U >71cS«Vfc!g$-b>-9-©#ISfil$^, fflSLfcgipS 

®»#isVTi3izVcfiSEiiicj;f.eE'i)ie&fijmvt, 7’o7

7 1" IltoT" — 7'Il 6$St"S"-E> = 75 a l-->3 >®WI:S:Jy,TIC77®«
a) #jipir

i ) ©U 25ti'@,?gbT7°n7 7-OHKT, S

$©D 7 7 1" f,.
in yu m-io®, j+io-cftH) 06%##%-

-7';i£fffiKT-5„ (ikJ*©#SE)
b) ">i a l-y 3 >
i) mat
ii) gZFtoTS^U 77to9g#iB® (25“C)

aG%m#^-7";i/&mm Lt**yo7 7-r

ui) MSrtfc7'o77'f ASWSIT, U#0 ICC ®n 7 7 -f J17 7, X7°n

7 7 'f 11/$6I Srfr 7 .
0 6.1.20 tC ICC 7‘D 7 7 -f JI/6£$*S:V-> 5 a 7 — ->3 7<7)E$4®T« 

4mm, tisi**M^T7'|j >5,®eig9ic>ia$7)M-2o,c(25t:^5'C)$ibufc#: 

vt, 75 a. 7-73 7nasRofc.
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5°C##

(CMYK)

source
profile
(RGB)

destination
profile
(CMYK)

ColorSync
ICM

7-—y/ix^#LT

0 6.1.20 ICC 7°D77'f;rttMSSS:tlJfflUfc->53.U —->g>©s$

© a -20t: © e % Wi M =r - 7* )V £ e£* i£

-?') 2sr^5n:^ftL^#^©6$mm&7-7'ii/{tf-5#
leenTtcist", t)©6fijffl-r5©r*7'f h/iH > h<Dm<t
lift©.

a) 1Bi&»fttcy yx v V */'J -1" >7(C,M,Y,K). SBEfflttOfciRffi)
618EL, 25X7 5“C tcS'ItS-&Ty n 7 7 -T ltf£ BjtE©/1 "J t 6

m$iif

b) 25t, 5tm#T©yo77<at'fiftBR-fa.

c) 23© 7° o77< irm© t-7';H#^ &B*%ltw-2o'C)©6*K#

t-titfr-s.
©7”n 7 7 -T ll/©X$i*i£

6^mmt-7©i/H%*7"o 7 7< ;i/©t-7"ir tm#^ib#©7°o 7 7<it© 

t~ 7*11/£ ©Mfr «&©*<?, S*7n 7 7 i* ir© t-7*11/iceE*))*^-7*11/6 HD 
Sf-5 T*a L fc„
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o it&v7*t\ e©ra

tt AH* # 4 ft X \' 5 c t ft f£ 6.
7 ') >?©g|S#i)! 25’Ct7 b 5Cft$IkL^#4. 25°C#Mro$*7n 7 r 4-7

zmm-tz t la 6.1.22 ©(ai-icii'? 7^74; 5 ft-r/^ 7.<n%&%mnmwfrbm±
7 rofe#7)s%4-t-7,^, 4-*#fiSc Lfcfi**Itft £ 3fe^ft»£*I^iAA,£:te®7‘'n 7

^ t T*, (a)-(b)7'7 7^-ftJ; 5 ft 
EU^IS*ro%feE®i6**S.# 4 t TlcFpx:-5 r ^ ^"C-# fc,

# ft 7 L— -^fl/lfe, #5V'WSj:V'ofcl:|:lB118'fe'C'ttfeS-$r4 til T ft fii ft t£ V i S it -o 
ro-r?. ft <k tfst?§ tz. t roft 5 ,

(4) S®IS*ro#SSO=4-f$ro6$H

flr»*t?, icc7”o 7r -<)7^%m e>, $*jgB*SiE-f-7,fc«)roM*s;, *5

ftft*4roSB^rojSffl»*ftoro-t$rWLT4fc0 ^ro$6$. 6*#ro^m#a&#iE-ft 

Sfcfcrottffl^i LT*#*77iC^+^|-«fg-t-5 - i^sjiret?£fc„ 4-#. #*73iC^ 

^frWtigfiftjSffl-^Sft fcfc oTli. yrroi* l£%SLTV< ;its ibftffiv'^-ft 

<%66*ft()ft5,

1 )Ii IE it -r — 7 M ro Si] ®

ICC 7 □ 7 r-f/iftit'll, M*5E$ro4It-eni:-Sro7n 7 

t5i5l7foTi'5„ lajftli LUT f§ 7-,5 5} »l E *s 2 ® S iib it li. 7n 7 r ft /vt-7 
t 2#mmm76ft6ft*6, ftrro»S*ie;»J; 7 <t7-51J^7-7*^iiJp77,

ft 6 ft * 6. S 6ft. 40*6$ L7ti£8#5£ro7t *ft It. 5 <b irSr LV'WIE*^iliP75 
ftro J; 5 *#lE#ft^B*T-7#Nm*&#W755g^g)6.

2)#E^7

±»E*lE*?r —7*fiiJ«jfiro —#»£ Lt, &6@arom(f*U!ro$#l: jolt 6#IE* 
5-IILT, 4roraro7-7tt£-ei:)5 CT#WtoS7'*»7, r t ^-(tSnftfttTfcfttrv' 

6 ftroft 9 jiV'TH. a**S^ro^4l-J;oTjE#*fewm^ia#S4x-5

fc*. #mro7tro#M*-3te#WL.

#IE*ftIE Lft#IE#^Aftf6ftAft It. 7 77*4"

l£ J: 5$S)$BroSijetr 7 t - K7<7 7 *#A^.#ft*5, 7 <1 7 7 roEp)$iJ,|SM*e#ai)
itft 3 ft 9*777*t?fi, RiBi|roem»^$675 t t?roBS$Il:^x 

4 * o T L 4 5 #4 4 * ft 6 ft 3 5 6ft, 7 77 6 f*rogBe6<J*$Sti4 fa«t:'fo 9 ,

ft® ft 5 ?£*&gS«l:tllt5¥8©Kiis*gt-i)5
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4) m » * ft S H £ » g f -5 ¥ H R ft' Bf M

Ml: 11, ±T©%##iaic*&f 6€'glift < , ±#raftS#JS:fllft1'ft < ofr© 

flllSB^igL. 6fttcM/ST£ C tft'H'A + ft'tJilfc.U&o CdfcAICtt, * < ©H 

0 , Sfc, eHllroEtoSSISL, ^mcSd< #ESS^BKt"-E,(Dlc fo, 
$< ©#R± A-^©4%#AL^g?&6.

±12 1) Icl2 U ft 7°n 7 7 4 ±±-5' (LUT) ©#±#A-7m©imMlcMLTft, #
ic, $ v jc/c*
ictn^rsftitu-oos <o, eHStt£iS«6 5> c t & g rote {tun u/r/ □ i7< ±±-^
to*, ETU 3 *7C LUT ©x-^S^iHix-^ §fr± 0 &Ae<ft6#^6M#14 6
ns. */c, c©±e>&x-^*iijp^, ±'-7<5ii8era. nasifflis, mb# raft
£'\S^S&RliLTl>5«t)^<&f)^76 5,

Sfe, **, ^mA-^©m#ft6@H©#±^#l»: (6-e©j$gli4 8 , 16,32

*±*ic»tjf-5) tctt#t*ufc©T*>5*i, icc7°n7tt)i/t(i, At
7*oe®^®fflAab±TfT6ti5»esra±tc5j-*'t"-6EB(i<D±7 

h t LT*-rffiM*A-^*it±-r-6fc»tc, is±^sijg(c:'<hicsijero±-y ttitsi 
■3“ 3 Wifi 1C ft-3 T £0, 7‘D 7 7T±:£:ft©T:-7it©ifl)P-glltCftoT©3.

Cftb®*l;f il, ±IB©±7ftl«H&<B9iTe^ An77T±A-7 (#*Lfct6 

aAit&Stl) ©# C aAlT$4lH', ICC tC#*f 5#<
©SE^ilffl "flEft 0 , *fi»ft<Btt*ia©i#A e.n^)o MWftElgiLTli, 
7c^m±ic^$T&#m(#-#©a$*iftE*#*©##maicMf 6 6©-c & 0,
3#03.-aap774ttTfijm-rsfc*©ftff cee 
#©##, »#i»ft±) s«tt, sra±©^±^»j»icM-r^pg»tt (at^sj^B, 
«'ft»*'JM Lft? AT, SUES84*6HIg'r-5C jeft
•5. *S*6L T, Amft#g@l:43©Tfto 7 7<)l/A'-7©#$MftMm^amtft 0 , 
6H$l©|6]±lcW-9-T'S-5C j:ASffil#-eS^©T, A¥SKB©»H© —7 6 LTMT 
•5 ± T' tfo -5 „

Sfc, ±12© 2 )~ 4)lcSlfftF=1ffl,S,14, fl7©«isT©»freflftff«ll^&Lftttn 
Hl|*69ftlB&1.7tj-bnftu#H-e$.0,4-m%tc#WAL^,#T&-5. PH£#©rt8ft, 
r'®«&Sft7)i'6 A¥$HK»fflb4«« Vftt±

±12© J; 7 ic, *1S$© ICC 7‘D 7 7 T )M6MAiUi, 4-##M1'^#N@li$(7U© 
©, ####m#&^-7t:LT±ma##&#T'5i@m#ai2Aw#A&o. Atu*« 
#@M©6M# ©$%%&* ©6f±&A6 LT#mftf a 6ft 0#6t©A6%C6&mb 

A' l:T#±6*A6.
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6.1.3 v;i,=f-ny aiftW-

(l) T;iAx>HeWS->XfA©«S
A©«*7)S' 3 ##©#%^E*#*&&3t>+i-l:3:Ci 

61t$B6®i#LTV^> Al:S"d'©T. 3X> HtoAAAito^bhT©?),, LAV, AA

mm©A^#%##&A©a%©EA:#m##6#L<eu-tsctiau, a#©# 
<©im#A*#m?iifiifnA©%%#*6am%oABi#©^^#a&i#oTL6. 

C©A&. ASEE© 3 /t> H©*A-H§iA*8ETH, ES©S9fti:yLTIEttCfi 

1f#*®f#T*^RSEA'A:^©A'a«TS.«>o $A, flliLTO)tt««®0^7tASA-5*
Sic II, m#8B%*T©#9#©6#*&m(#T6Ci:A'fiwaifa©—3iLTiS»6
n&A, 3 A> HAAtcA V L©A 5-5 V tlliftL < aififlAiJ'ofc. 

m#, V ©=k d fcWBIC# LT"?;! A A' > F A* £ffl V A&RR-> X A A©W%g8$AH
wmgesnrtio, mm^t^mcmn • mmm®<bnx^z>« *$?n, nv* 
ice«a©s*to»sai:aEiA<an6hT©5 3jEei:sd<eRa'>xAAicov 

t*t», 7;iAA>FA*l:A6eRR>XAA©**#gSI:oLTKmA6. ##l:

i) Raima 6>
A©6*%n, A#mc*tvxmfctmiriz s #m©s%#%©m»6m*%^KA 

T-5«Rlc$:3't>T#6n-5„ *ffi:A5®SifettAmi:*H5ffla4'S'trA©e«E!|t 
#a. RH^ecne-rsLAicAo^bf^A, R-©i#iA%mTii##:©mAm#^ 

^L^aa-lcnvetttltf-So il#:©tilAftRLMS(l, (A) i:
*tLT, *S;lc3:0f*Btl-E)«

780

1= J/(A)/(A)dA
A=380

780

M= Jw(A)/(A)</A (1)
A=380
780

5= Js(A)/(A)tia
A=380

CCT, 1(A), m(A), s(A),
ctic^LT, c i E (m^m%#m^)T^#A##cj;o#6ayc#6^mx(A),y(A),
z(
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780

X= J*(A)/(A)</A
A=380
780

Y = J .v(A)/(A)rfA (2)
A=380

780
Z= Jr(A)/(A)</A

A=380

@#(DAW^xA7HRi (a) tc
3^LTLMSA#L<

'x(A)" cllc12c13 7(A) '
XA) = c21c22c23 m(A)

CW. <c31c32c33 , A(1) ,

ccT\ c^uj =i~3)tisgre*5„
GOAotC, *A6XA7 F»TfeoXt)fUiXYZ$#A5XA^ HI/|C*fUTti;L 

MSt)*l<, |Wl-toe<h»*T5„
iE«i4fe»S$gMt1'5->X7-ATtt, *9#0XYZ&%# • *#f 6CA7)%B 

-tr*0, XA7 h• BIM'f bfc&STttfcn. SSro 3 @66*1!->X 
fAttt, c©<fco»iEat:$-d'^TA*-tttS*ftroxYzemi;$SL, XiS-m 

XYZ5rjEaiC*$1"-e.CA6S*^ LTEH-SnT^-d,

2) 3@6fiffil->XAA6)
aStoeRSAXT-ATIj:, ±i$t7)*5 IcAtofiOTAi 3 *tET'&5 G A^b, 3 A’> K 

A7j, 3@fi85SSS*ALTU5„ dffli:5Ad:->XAA©#iJtLT, H 6.1.23 IC3/\’> 

HcDRGBAAA&ATlRE.
3gfi<DRGBTAX7'l/-SaSSBiLfcMayXfASSt. CCTti, MM 

B*T®i?#fflXYZSf-( X7°k-):lEmi:gaf 6C 6. *7
7^6rottiA«-»ffiRcGcBc tT-f X7V-'xcDAA«-9'RdGdBd tt-®IC|W|-©X Y Z 

ICXtoUTAftAfc#), RcGcBei'bIYZ 'XfflfftiXY Z;AGRdGdBd 

n^h-6BAZ<£0. yXfA®fiBi«Slt 6iaBlc*5tj"5EBI«S!:fti¥T5„ R,GC 
Bc*bXYZ'\to$#AXYZ^bRdGdBd^x(9EBIC7nAT. 

b tlT 17 -5 tC O t,vTWIST & „
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0 6.1.23

R.G.Bi'bXYZ'MDtl

A*gBTH. (t>l< ttHW<£fi*t

IcSiE-fS) tl, *3©A5tC3 x 3C0VhU^XEtttCAriRcGcBc*6K¥#:roXY 
ZOBSEXYZS:**^.

X
y

lzJ
mnmi2mn
m2\m22m23
m3\m32m3\

Yrc
Gc

KB‘,
(4)

AltArXAX h;n (A) IC*fr-5*X7tb*«-^RcGcBca*X7©»7t«*&r (A), 
g (A), b (A),

780

Rc= Jr(A)/(A)</A
A =380 

780

Gc= Jg(A)/(A)rfA (5)
A=380

780

Bc= J&(A)/(A)</A
A=380

^ ^ ^l-So
(A) (2)

(4) (5)
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J’(Z)

mumnmu
m2\m22mn

w31m32w33

V

A

rU)x
g(A)
6(A)

(6)

(6) A/7#toXASB<7)ti'7,£SS^)V-5'*frS:#

fcrsenctt, (4) a:t:j;0Em©A**x<x h)R1 u> ic*tuT»x.7tttxHe-§-* 

SXYZ&IEmiC^A^caA^AS. ^-^SttAWcSilTU^lijS^ICH. (4) A 
(D^ots.-? h IJ ZX^'#ICttOIEWICXYZ43RS&-5Ct^T§5©a, ®¥fr©X-XX 
h)U7)$3 *OT®$$3!LteXXX h;l/©as*fn£bTj52tX-5it£tCPgg£ft&„

^SSSTli, RdGdBd 6f A XAlx-©#B6©%*X^^ Hl/HSGtCffiii
~C$> 0. *7l^#tc£Dge©ftStttt*fo6&t't>©i-r;5o C©j:3 A#f#©t)6T 

It, f-(Xyi/-l;**^n5XYZtR1G1Bd ttfc£©J;xftBM#IEA:Y h U X XE 
»IC±Ottaj;<;eX')HtTS5. #)Sfi©?i7l£;X'XX h)R4 s, (A), sg (A), sb (A), 
^tven©lce©lJAfS^x-xx Hi/SS,. (A), sg (A), sb (A), BW&ttSr, 0, 
Tg 0- rb 0 <hlT-6<h, X-Y XXV—ICHSSil-BXtt,

780

A= |jt(A)^r(A) + $g(A) + i»(A)};A
A=380

780 780 780

= 7ARd) jx(X)S,.(X)dX + yg(Gd) jx(X)Sg(X)M + n(Bd) \x(X)Sb(X)dX (7)
A =3 80 A=380 A=380

= RXr+GXg+BXb

GGT, R, G, X,, Xg, Xb^RGB#mA(D#±%^%

^ h;i/(DX^#T.

Y, Z(:OWTt)|W|#T&6.

fX' X V" 'R'
Y = G
ZV V z,.zgzb >

R = y,(Rd)
G = ^(Gd) (9)
B = y,(Bd)
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XYZ^6RdGdBd^xCiE«!SCtoi@M«^6 
Rd =r,"1(R)

Gd=y;‘(G) GO)

Bd=n‘(B)

G
,B,

‘x,xtxb^

zrzszb

-1

Y
vz,

(11)

ICctDiRAbtl-Ei.

3) -7)v?-n> HfiiivXfi71 
-T)I/^7X> Fe*8'>XAA"m. {$*© 3 /X> FAtG 

?)W>F*^7SAMiilTIG5„ Y)1/9AX> F4*S1T-E>*it<!: LTti, f
w y x if x^>e 7 d- if x m * x - f v htc am t Timxjttj-f -s me 7 ^ ;f x
^3.—-XX'lFX-OFXSliH^^a&iiTlA'il^tlTti-S. 0 6.1.24 1C. T)F5XX> Ffi 
BSyXrAffl-HitT 1 6HOT8FX 4 JFX 6BWLfcX-F-y FBtiStoYlF^/X 

> H*X7$lF&Ma'>XfA5St. 0 6.1.25 ICttYd-;F^©»7tjS®¥i:CCD 
<yi)Xe®$S:#tj"a*'tiXc 1 6/X> Fto£)X£SJ*65S1". ##)!#&&* L. EMtt6-i6 

81C*>(j--5ffi*bS$ffl£8T, (380nm~780nm)
»*JLT(^o 0 6.1.26 tiYlF^/XX F*y(7(D#e. 0 6.1.27 tt7 ^ 1FX X-F v FS 

(92FXT8.-5, F>X£X.< JFX4i$i@Uc7byiCCD±ICS£fS!£ft-5,, 3gefi«l?'>X 
AAi|5H*, t;FXF7X> FfiffS-yXTAtofifliSMTtt, Y)FXP/X> F*X7©«iS5 
«-9g1~gls/516XYZ^x®$'#<!:XYZ^67;.f XX‘F-^<0AXHS^RdGdBd'x<0$ 

g,~g16i'bXYZ^iaiiax i 6 0YF VXXi:j;6^#A%6. 
TJF5VX> FfeffSAXAATtt. MOX'XX F)l/&#*A<$A^C6AXxr#-57k 
%. 6mA-5##m%*T0xY z 6 c a

0 6.1.24 7)lf/OFBI'>XfA
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(2)

1)

AA##d'6 X Y Z 3 /<> K(7)AAT&^ T ^ AA^@(7)^g^^

fcv\

'x(l)E0(,l)N
yWE„W

yz(X)E0{X)J

'mumumu
m2\m22m23

V

g(/l)^(/l)
m3\m32m3\ AbW:m^).

(12)

2L2L"C\ E0 (/l) h/E> Em (X ) h^tfcSu 2

Z^^V^^9#L< z^6o

A^^g^/E-f
im 6.1.28 HE

(1J, f

Uj)X N^^(DAA#g(D^^:g^U(3^^(7)^6Mm^l%7cTmLl:^6o

h/E, h/% A

i-6Z H) AL A2 (7) 1 9 (:A(c#^^6^^K##C*L"ni

1ELV^XYZ^4-XL6^^

Elf A(C#^^,^V^^##B(j:A 1 «E^LV^AAfa-^#&4-%.6^)6. A 1 (7)X YZ 

B(DXYZ(j:Al(7)XYZ^(l#^6^^^#E^^C6o C(Dj:9tcA 
A#g(7)eA:#^ h/E) (D^6^e^^C*LTm:TTi-6^^(c#

9^e^K#$(c*LT

^jEL^#^$r^9 ^ 6^e^#y:

%V'J; 9 CMCA^/O /E-f

^g^e^wm (x#mm^^) n-mL. 6i3o<E%5.

^(7)^f4:^^A(:#y:^^6#^(c(j:5 (±0 (E^6c<E^^Xi>6, AA(7)-7 7Ef- 

/OHXkd, z^6(D^{4=^Z^m<#y:'fj:9(:'f6^(7)T$)^.

<E (: J: 66#^(7)^m^{l:^m#-eA: 6

43



Aogfcti-siaf (Aj)

anmmowtmg. (x#mtmyt)

#6w»

0 6.1.28 XAX

2) e#$«s©$e6!iff«
-?iiafa>Hfttci;§e*gv53.ix-->37>bes®i 70s

«©^7tR»¥8)**t*!iLTD6 5BB0^TICT«|5tfcJ*»fi^(l^‘iD6 5, A, C. 
F 2, F 7, F 1 lfBBfl^-FidsttSfetoSSK^SSttiLXl. A^7®A’/H»1~1 
0 ):#LT CIELAB Eab 4* 6.1.1 tC/SV/z, 8-A> F&tCMfET

6»X5®^-7l:SSttBrSz6fi#lc430^T/X> /=%##?&

3£Lfc„ cro->;^.F-->3 >IS$A1I, A> FS®iiDntCj;i35Fi9#6ei^As'iS/>"r

*6.1.1 AX7A> FictfiiiSmroMffi
*F7/\>KI5 JtSSyiAEab

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
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(3) -7;i/^n> KfeW*'>XxA©«2p<ttcM-rsl&WaSB

1) He*$*'>X7-ACi6fflS$i:
v;w?>

©e&K%T<r © j; aTm^sa^ ifc-essseotc 
fetctt, »$?■#a-Xtc*t)$LTA X 7#7tS$. HI/,

■SrHcBWtox-XXSStiH, Biftx-Xttfetc^-Xvxi? Mtt5Ci*!*& 

T8>3£#x6:h5„ m@#&LT©-5mi#x-X7^-7v HcttC©±5»6RSIC 

16 -5 A—:? t>©tt& ©<>

0 6.1.29 IcSMBSSr^J^ LT. <T©J;5&bt"7'Xi^ MfcStlfcesgtJlimSix-X 

5rlB©/ie*iS->XxA€S1". *«5« (##%) ICT#S$S*lfcK5fr («#) ©H« 

x:-x»s*X7^7les$. w^bmxax mb. x a a t

tc^-xxxx hftsnfcx-x (mm^iMmm) £ltei?#.ij («K) iceasn-B, e 

ii<rm, m#^#©m^m#*xAx h^ a##;#.#'sem$x

*e>, E#!®Bfl7,eT©K9ft©fi$:E-x±icsa-r-5„ #m©m#mii (#i%) 

nfcOTiiTEmx-xtt^ft^fttoEmsBMtcSDTestfroTtTtoee^-j^tc 

rst-h E#«m#7)m©mi:©6#^©6&t%x±i:Tm^ctx^w-r-sctas
XS5„ 06.1.30 fiffilifflgXn—ICitotoX □ — $$"#"„ HK

nfc-?jmx>raett. eiif^x-x»tuTtta«© 3 se*fttttKLT*#< 

ts.z,tctb, xmmaLxfwf %c t A^##x&e a#A 6fi6.

0 6.1.29 m&©E#mB9*l:MlGf &6R#XXxA

~4h~



X'Y'Z'

^7’D77^^

^-9

(A)

0 6.1.30
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hr—"7-y h©—6.1.31 A-yX*—, j*|?

n-5o mm#7-yi=i;L

&T-*-$'©T:-X^7-fe'y Ki, H 1/Xd'b^<n=f
-ysycoA'-r hsc^^l, xrottfgtx-x+K xic#xi'^Ta-7;-x®K*.jx*®f:T
7,

$! MM Ax F#

/\ ,y /^'--- DWORD “IEIF” XCEE'J 4
X ?j— "X "j FA'— v a > Float 1.00 4
X 7< EthT X' DWORD X 7 XEEX X 4
^wy—^<x WORD A ,y X"—EX 2
Efi-li Width WORD 2
B#i%$ Height WORD 2
##^7C% ImgDim (t Y > EE#) WORD 2
B#f-X/WFEtX (l@M#) WORD sizeof (BYTE) 2
XAXFE^#SpeDim (%^#) WORD 401 2
x<x wwma WORD 380 2
XAX WORD 780 2
xax wmn WORD 1 2
X A X FEE— X AX FEE X SpeBytes WORD sizeof (float) 2

X(D## BOOL TRUE/FALSE 4
#^#%E-XEXty F DWORD XtUEXt-y F 4
*^##E-XEXX DWORD 4

BOOL TRUE/FALSE 4
m^M%^E-xExty F DWORD XEUEXty F 4
mmsmtf-xExx DWORD 4

X(D## BOOL TRUE/FALSE 4
^tiEettE'-XEXt-y h DWORD ^t'JtXty F 4
Wftf-X^X DWORD 4
XEEA> FBiSE-XcDWil BOOL TRUE/FALSE 4
XEEA> HBtf-Xt7-fcy F DWORD XtVtXtyF 4
tEEA> FmmE-xExx DWORD 4
BSEH<Dim BOOL 4
BEEBE-F DWORD “JPEG”, etc 4

~f— X
t X X £EX X CameraNameSize WORD 2
lx > XlWISt X X LensNameSize WORD 2
m^##7=-xt- p WORD 1:MSC m&/2:&mms 2
felt- F WORD l:Macbeth24 2
X i EX##EXty F DWORD Xt'JEXt-y F 4
X f "j XiiSEXt y F DWORD XE'J tXt-y F 4
S501WIEExt-y h DWORD XE'J tXty F 4
m^^xAX FEE-X(D^# BOOL TRUE/FALSE 4
*^^%y!6XAX FEEXtv F DWORD XE'J EXt y F 4
7 Jiff t > YEEt'cS-SEt2—XtoWlS BOOL TRUE/FALSE 4
*7Ett-V > XEEylcSESEXt “/ F DWORD XE'J EX-fe y h 4

BOOL TRUE/FALSE 4
f#^m#Em#Exty h DWORD Xt'J EXt y F 4
EH BYTE [12] EHffl/EyX 7 12
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A<

BYTE
[CameraNam
eSize]

pj%
BYTE
[LensNameS
izel

74¥XW# DWORD X 

ImgDim 6-7 xll/X¥'L'fcE.¥Ei|i

vxmm## float X

ImgDim

iRO## float X

ImgDim
OT^+H X 
NameSize WORD 2

BPMx-X BYTE [Name 
Size]

%

%<X Hhx-X SpeBytes X 
SpeDim

TOI/^A'X H^XtESiS: X — X
Float X
ImgDim X 
SpeDim

-X Float X
ImgDim

mmmwx ^%¥x—X#[ DataNum WORD 1 2
x-x ¥# BYTE [141 ¥SfflA-y 7 7 14

x—Xt v h ¥ 7 ¥ y h
DWORD X 
DataNum

pj^

DataNum

mwyt&V'ix
NameSize WORD 2

BYTE [Name 
Size]

qj^

%<x Hhx-x SpeBytes X 
SpeDim

qj^

##### ##f^##X—7 % DataNum WORD 1 2
X— X x—X t v h ¥ 7 ¥ -y h DWORD X 

DataNum
qj^

WORD l:$j£MSc/2:tBH9maJ 2

NameSize WORD 2

BYTE [Name 
Size]

qj^

x-X
t'vhx
DataNum

SESC BasCnt WORD 2

1 BWtit Float X

BasCnt %

JS mmmx-x
Float X 

SpeDim X 

BasCnt
q%%

2
IB
M

tiMfi¥'Jx-X
Float X 

SpeDim X 
SpeDim

"5J$

-7¥¥/i> M
@Sx-X 7¥¥A> H@fl x—X

BYTEX
Width X

Height X
Dim

qj^

El 6.1.31 V;l/^7\'> V'7 h
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0 6.1.32 tcSIBESfSrWtLT, 3 FfeWRvXxAfc
««#j <sk) A^sm^m#*xAx mmm teas

ns„ M^fliHcTteKs<s#) wra^
XXX HV, XRtXesasBfl^XAX Hl<h;»>6SittOT)fc
T©K¥fr(DfiS:StBL. ESfl'llcEiiT-5, ^©XXXA-mSSRSHi^-FcDfix-X 
SfSiST-5>fci4>, fi£3fe© 3 R@X^—X <hM#©tr—X#TB#7^—X &6i#XT#-5.

IBMX'OH

XVZSttT-?

0 6.1.32

2) -x;iafa'> Hfiffa->xx-A©gwi:^mei
±IB©-x;iz^/-?> M6##xxx-A©#&&#af ^,7kAl:a

• —X X —Xy h
• fiHatCiK'Stfe-sa-T-*—X®xr'OlzX^-—x-y H

^m%TAemgmBT&^6#Aeti.6. ;ct, e«ii:*st«£5&T-?s

M (C £ n b ©X-X 4TOITS- 5 i t IC#X> < fiff a -> X x- A © t-R 4
%o7L-cmmtt£%» -e©fc6©js®-xiLT, ^HWwisaofeajs^iHft

/z##t)#A-C##)#fN:N-X6y=-X©X^-Xy h6Mtt5C ttmgT&Z,,
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6. 2 WXVn7A*7-H&©fEi£®5$;©£C*P{t;

6.2.1 ipfiK 1

$7££ro8«69&#l$6»LT»J6S®i$«6tol!iiES:f?ofc„

6. 2. 2 fymmmyt'f>*
(1) $)H

—Ixlc. St^tEHF (dayl ight fluorescent pigment) -SWISS It

wiflfisatii^asfeott'ii. #atts#E# ®*%n. watts
S*6gS'ILT&% (#*) tfftftlTCrSo

#*#K®#Kii. 6AL Ett-^s
7C. »*#•«&£®KlSlcW*Snsi:$KL, -5. $K®8«ti:. -#$(:#

SST5BH, ^6?®*t ST#t*S C H
T£>S„

«*, #e©8igRy:s7t'r>*efimuzcessicMi-5i)S-6$r. 
till, 4fi (CMYK) ®K&miaT6&*mWSS7t y HFPBiltX? H7gp#l7)f&6. Ctli® 
EPMtt. UgoaiatCiSWT fcfelC, 4@fX±®#6&&{f B%WS®I1#L(7#
*T&5. #lc. *7-fc'y FEPliiliJEjoUT, 1 994^ I: T -f X D F -y F (lx — +f — F -y F) S5> 

X'AlcEii-tSFMXX V->7)f%8Shfc„ C. ®X X y - - > XtJWtCi: 0 . EcDllaWT 1/A$ 
SSSn. 7°n-t XX > + ®CMYK®4feiCMY©lf eicfiE-r^D*©® i/'fi^tJPRfcHiFiEPBil

&»7)S!SfIlC7S:o-t®£. i6® X X U ->600S.
700m#l:j:6FnB'l#&m6C6I: j=Q . Kffl*£0lftO««T4f5»OslE»£!!«;£-&
fcHHiBEPBijsisii.fc&oTt. x*x ersMTii, eng&ti^-rttfcDtc. %&®x

f ®gm®f?X > * X x -y hyj > x - a,
CMYK® X £St£X > + L£ 6 fi®* 7-7"'J > Fft^Ei; otUJ. CXltt, 3 fiX
tax ex >+©e«uofoEuewa. wimm® j=7%/w 54 F#«®#6^%e • bib*

SStfloTU-s J; diet, g toll S„

%$®7°otXX 0 fcEt®£#A ensSlYX > + 4MS
fflUtiLTOS. f ©RAl:. S:»J?>iS)fl*7't:'y FEPBijlcEfflSflSSTH >*®#ttSrtf- 
SIT

(2) #%##©##

i±c&i:. ® ^ ®#m&m#i:*asf s.

nstfl-sufiex >*
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sifl-lllgfi'f >=Hi, *IS^^-®aaBfl^(Dfc^:-eiS?L0eicL*l.x»U7)s, x"xxXx

■i vts. a (n*n fruit mm*? z> t*i0fl^*7te*i*-r-5“«©«7t'r x^t-s-s,,

8v"620nm~630nm H---520nE~ 540nm 6---450nm~455ni

X<7M >*ttS9J$i:7ktta»s-* o , -jKoSItH >7<hti:i|6LTBmtt. EiSffltt, BX6,ti

cro^HSrflTfetblStoSl^^lc
Wl>tIA5®t, 3ftf,©*»-,7^X7-«lCflJ4§2tl3

## Cl (Color Index
A # # Cl Generic Name

ft75 £> Basic Yellow 1 77X'-1C*^*###
7 U 'J 7 > hX)l/*X 7 tf > Acid Yellow 7 7X711/7 5 F^SEttSm

Acid Yellow 73 7th>7>SKtt$ft©
< —y V HG Basic Yellow 9 77 u
o-y^ > 6 G Basic Red 87 + +C>7>»iga 14*14

Acid Red 87 7»X7X*##%#
n-7'5 >B Basic Violet 87 77X7X##*###

[■&&m?A>HX7!> ( 19984=) : B*es^s®=fc0 5lffl)

(2i - fsiigRtmji
mm

S l/ii)
mm

7)1/5 *)l/A
7 5 HUMS

©ft, $#=K/ftSS 3-5 m ##, 7'7 t=77 >*, 
*©$%, 7*7 X7x 7

7)l/5*)l/A
7 5 FUfflg

7ZI/^ 0.5—1 m. V >4r

77 U )H§tIg 0.5 — 1 S *ti7'x b'7 
-f >4x #3—74 >7'

7 7 'Jll/ffiJg 0. 1 — 0. 5
#'J 75 Kifllg ©ft, 10-20 & 77X7x7

(6###/\X FX'x7 ( 19984=) : H ftfiS^irSU: 0 3143)
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## (nm)
mtmm ¥#im- 

IS (m)
{$6 mm

ZnS: Cu 525-530 m 20-25 m#
MHSrAl204:Eu> Dy 520 7-13

SrO (A 1B)o03: Eu,
Dy

490 * 6-8

SrO (A 1B) ;03:Eu.
Ho

490 * 6-8

w (Ca. Sr) S:Bi 450 5 10 a
(e*#4»A> H7*-y t> ( 1998#) :

(3)

»iet«7ttcHT5jis»M«©jiJfjiSB£ffi#(cs-ro cne>®Jis(ttsi;thT<
IlroftS4iti. <h»-E.±T#ELTU-5„

JIS Z 8724-1983 : (t Efim »l)£ 80 CtoJgfSti:, 2$S»tceo'< EfiM&tnoStlBlc 
%-3<x„,Y,,z„*e*i: t-3i: 
ffl U 5 SB BJ Jt © ft % » # -5 £ «'l g -r -5 H i£ I: o n T & )E L T (1-5.

JIS Z 8720- 1 983 : (Slfi#(DmmoytJkXSmJpJtiB) croJitm, t)ftfi©»ietCJB(^tS
ip ® t£ r zf * a ye m © % life n i : m m % m & xs « m % m i; o i > x m $ v x o &.

JIS Z 8902-1 984 : (St/ >##66*#) croflUtlS, ZM
>»ipafi7tstco(iTatlthj. cm^rnis. ns z 872oi:a@T&

JIS z 87 1 7-1989 : («7ttlfte©fl)£ffi) : (DEI#IS, 2«®ffi:S^< EfiJSS.OOOSffl 
Sft:S'O<Xl0Y1„Z1„Ee»t:SoT, imtroKMI!3ffcDfeS:»l;t1"-E>:5#£tC'3 ATJiJELTO 

■5 o

JIS Z 8722- 1994 : (firoSMSS —HM&tfjSiSftftfe) OtfJJStett. ZSTIS? tcSOX Efi 
#&aio%7MPi:%3i <x,,Y,,z,*Ee%LT(^. & 

43. «7ttttDSI4tl#:®eS«S'r?>«&!:«. Jis Z 87171:#6. St. XYZE@*&m„Y„Z„, 
EfiJStS. Eflisro i IC*f LT5S5 A»i. f 4lf SU-4° ©SJJRS4" &@A6%»I:43(S6 
%##6l:*LTEwmm&7#S3 fT-S iSi:SSffl-f-5.
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JIS Z 9 108-1990 : C roJgfStt. IS • iSlll • - #1% -
*'imtjiH©*#*, *n • ass • ifm ■ £m > • ss • «i* •
icjDtt-syiWtoihRy.'etSfrSrofc^ro-'Diy^az:vr, jis z gioeics-ds jis z 91071c

jis m 7oon:mmi-&miii#$##%^t:#*ae#&mnTmi&%L 
fc * gc £ 18 St«IC o n T JS £ L T U 5 „

£J6-5fc»iC. > + »*7t5J‘7t7vT>X • 7 7 X X &3RA-5 C

T&6. *%--7ICMmf XE&&lf6 6. #%$&<D#?#:##eW%RlrW%*em829# r#
camsz^io^, udc 535.371:535. esn t*T- 

# - (1982^) T£>5. #lc. i*&
toisseii, i-iaemT-sa'iTSgg^mcz^^ggic*zc. * 

T-fflMSK®, -®toti$7telfai|S68Ii-L7c«SZ)i$,5„ Lfc^oT, Cft6©i*j$i£§lfi 
LIj:Z)ib, *%^Tiemi-g'^*#*^m#l'F-4500 6(OM#&7RT.

6.2.3

ai7fc$wicMT5ii$ffiro3:Ei@$-m. Em®#m*#TicAit%#*##:&&7Emtc#%
TS5*?£ii, (1)Af

(2) 25>7‘£gSi£toB#ffl6 = *iJSttitESfel$tHce##x£:Se^SBiS-H$!lSEE«&. tcS 
8JU5ciZiit>*bZc. ag-r^sa&tlt, in tcwf
(2) icNf aemit. -#. SK5>ic$t\ -*. s&6®E%«e-ett.
JISJI:©mmiE6 LT#6#m©^7£&@A6BW7#MLA:
©HftS'lSltKj A -5. COlgStt. B2@6SI^CI >7y 1/ XXTfrAflTA 0 .

*?£ii: ^6i<hisiu»j$?£T$>5Zi$. K#mee*maH#ma©Bic. 

x^;i/7x»ae*m*m7i5 

Sill : 2»7tHE«-C'5J-7tgg(T)iSft4#L < IfcM&Ttmw-ftXmMHkft?. PBfeffi
RlFttfi £#156^5. Tl#<Sh5#$tt®roMt*£$^iiU <i:hTi7 5>„ ^©fg-STtt, ;£SI

^iiittBe^igtoifiiHcDSstcgg#
LXc#i@mm#sA-5. Ktt»xtmwi£mg#£%iz/cK>tzit. ^sni^sm^'ini*

tf-7Tli, -A. C67)*?#6. *fc. i$Rro2fl-
%a@icj:6#%mmaAX **KtcEJSLfcsi$gs (Biz#tt*#^*@#F-45oo) 

m&#LTAo. gttffl«gsi«LT, *;£,

»s*s»-t&ici;t, *T - ##a©#####ic%^. imc, etib©#e©m^6mg% 

Hg/Stt£ffi#lc*Sti"T3o
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6. 2. 4 (it Be : «*gWf?fc«»S829#. 1 982)

( 1 ) $^yS®5)'7le#]6<h^-rofllfettS

#«:###6nytttn<DftXM&mzitzis<Dftyt&z 
mm2»?tm&t. 2ftytmm\t, gareicet)
TE5tt£tt-rtt&„ CCDUmit, DonaldsonECSoTfe^eft, ^©fiS'IS©*!*^ 6 Is EB. 
Si*. GrumRBtC±oTffiM»P9E7)$snTH-e., L^L, C (1
ai«fflg«»f7yr>x • 77i'5'©ft£js, #i@7t$m©@^#Ki:eatt6^#, m

ssKiciiff-rsica. sisessicMTsiiiMk
'3^©»ISS«±©**ft©F»1ffl^'*-5o 1 S©fl-7tggeffl©-6*ffilcMLT(i. -e

Ttt-5,, J <h©Ei$TttD» D, $Ktt25j'7teigS^|Rga<ltC*feIE*ICff'»|nJE'r$.-6i; VT, 
*tt««©®7t»7te»#£}t5£-r3*?£^£^<ft7c:W^£*SSt$S©£UT©-5. ^©*%#@

©t^ 6 , tl^T© j:3 I:tt6

-mi:, ti»e©5)-7te»l$®at4, m#e6&K#©»^%lt#*6EI:Rtt^ : 6l:SoT, 
iiCI4©^7tSM¥*5©li»*7y'7>X • 77XXS*«i^:it*5. JISHl#T:tt, M- 
AfrTjBB^&ylRSjLfctlffiSfiX ICdolt-Sti-XeftmWSLes,, i^4gi (iijfi) H©«SA 
IC*l4-5»7t*!ltWSLenA i;©J:b (LesA/LenA), Xttp]-#:ftT!«,B| bH-*|S]©|s|-ifrft 
mi:, tif*^e.jE»rr5»7ttt«* $sAa^Ammsitm^ssitf ett^mit*: t>nAt© 
it (4sA/4>nA) tiSLTI'5. *&, JIS Z 8105©m&Ttt, ffj^©fti>'»*r>7>X' 
7rXXtLT|3 (A)TaiBt, ft#© tt (<t s A/<PnA) K StspTds S t Jilt L T tt
-5 o
##6©#lt&tt, JIS Z 8722-1994 (fitoiilitSffi-SSt&yiiijgt/fte) l:S$SilT© 

6. :©#%tt, CIE7)tt986fl:##L/t Publication CIE No. 1 5. 2 (1986) COLORIMETRY, 
SECOND EDITION© 1, 2, 3 OXT, CIE, No. 15. 26©?) t:j£©-5ttl#fi©«lf£f£lc#&UT 
tt5„ *)ttlftl:X4-r-55J-7t®!l4*lSip (M7->'7 >X • 7 7 X X) tt, JIS Z 8717TSSL 
TOi. $fc, *EI:*5ttTfe, ±E©R##6©m©&im^, OSBIt • TSSS^^ffTH-#
■t-ancY©jis z 8105 (ei:gg-fsms) ttJUtsiLfcy-T'ex'XTxx • xyxxsfSJBVTtt
5. fLT, iXT©Sxtt2#^§§l:t:6Raa&t'l#L, If IEi£ STS* ITU5.

1) Alman-SZA", 2c©#*##l:©ttT, R-S:ftl:43ttT[Wliei:Sj@7t:<L:$7fcZASStt-5 tt 
4)4>5Si**«l:43ttT, SISLtab'IJ»g|t»)t7y7yX • 77XXbX »7t?g©X'J 

y h«*i|iit:J:oT^{t-r^Xi©IRSLfc:tl:X4LT, fiEttSStti-TYx v7 >X • 7? 
XXt*7t5J-7t7-X7>X77XX©5J-f«©*Stti:, Uflffl©0ri$£iM <S titt: UTtt3„ 7r L 

T, $7l£tiF©ai*#«l:43tt5EI4ti'767v7>X • 77XX$IE$|l:ft$1"-5/:i6, Sit,
SMil»Jt7y7> X • X 7 X X 4XH»-t-5*?£*fiiK L, 2##©@:7t##©m%m#l:t8
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°4.85S¥5:U?$liSa.Tfflti¥l '41m®*® 
fi XX2T£fr*@‘e¥-6:to$5K« T SI C '"rt)1") - (TV)1" 2

I SK '« (ri)S

(l) rlp(rl‘Orl)IWj(rl)IWi(rl)g °r oo(°rl)ius

5¥2$«bM2- (S85(«li) («) ”5-4.jKSl:i*SS)?
• Y< '2-2*

3 * 'Z 
I sS I

9"*2_*Wa«2IW#mi °M^®S#®*?2TSiti)|M^$|g!®9liS¥«¥$,2-T2i$SS¥« (S 

”^U?^|{?9-«2-±W900 '061 '«ISI3(»3(«ffl^</^ • Y</.a^^¥r% 
$9:tiSfr:i¥$Se-*S<2$2l$ei®9U2 °-2 n ® (i$ *® «®*s

W '■2-4-J¥2)^9*3e® 'TIS«5ttM;¥S?^3e2.c.T2l$4:if >3: ':|®=y

$3#?'Hi3muzzle ■ x<

”?uc»s
?9-S2-E*.H$) :)*BS4-*2)«3I# °9-4-S5*»2)3liI®»a^»H!®
6 6-i-c- '«s^^[ie¥-e:9'T:i^s®w*¥$iie °9
4-#3*SJS!-1 cn«21if.a-14*®^4$331?)s0tfCf:52#23to)^a21»ia <1 sg%#z% °9- 

u^*2isg^«zs "Ttttne^gg^-e; ^i^sssWHYovsjdfis '^#®%* 
9£3lii8 ”C<}$1PV CW2-<^4;t^-e:3£lt#Y 24-S3MH 4 YBB21 Djl^
%m# '4^«$!Ji#Y9-4e3MH 4V®»2I (y^d^KD t«J6:^ti*r|ffl6IY9-U$$

0§-4-HS2l$®A^W®S*t^S®ti®«¥f¥Syi4» '#SfflHft3(S0Sgg*iC

2gcpa.wi^xt' o
+ $VSSM®»3liS '11 ?*g|®4 4 <£ 2 • x < 4^- rt¥<£-n*it 'in



tt#tW,$lc*tl$T55:7t$7ta«Mli, U , n0)li. S2ti-^ggro!S$i6S A 
Jt|,(A), X'J-y hiSftfi&AM,. STfcgstoy-TteSSR (A) tLfctg, * it T 8 tt-5 =

if(^’Ho) = k|Sm(no)Pf1 (A-Ho)tM2(^-)R(^)^M2(A) (2)

j3 ”, (A , (i,l : • 77^
A : !B2fr}t!gfil©S*> ii :

|B)«lcVT, gipTtS-eS^afefStcfia.Wbfcif^Ttt, *it©Txl:8T^.

iw2(A) = k2Sr(A)pstd(A)xM2(A)R(A)AM2(A) (3)

Sr (A ) «g2p>t!g©»7tftW«S [W • nr2 • nm '] 

0sld (A) ttSipaeSdti-^x'yr >X • XrXX

±(D = -xc75i!;©it#gtL^i3S¥ftL2;®7t»7l£x'Xr >x • 7tXXt)s\ Tit©T x l:*#fcK
#6.

pP(a,ho) = k if (^o) " SrW "

i K
> P

1__ i--
-- oo 3 P o Pstd(^) (4)

MI4H±®BjgSe76S.(zi0) ©KIET /3N, (A , a „)

Tit (4) *b. «»K<h*SJ7teS©@eSfi7fcS„(y,) 5„ LfdTT,
croajg#e7t©s»(y „) ©IWtcKiH^'T'SttcS. «#i|7tiH©»7fettWSB)SS, (u „) «, # 1 

5j-^$©E/Ei$*it,Ta7ES*4««©i|t$KftA(.6|i)-lcl$£L, E2p0e«6-E-©@iESfi
yt<M»=«<•)T-itfifcistiins. ;nu,
ffll., (A c) C©(Itt. % 2^*g@©#AA & A,©m#t:#mLT#mgi%6#*g#
TteeStti,, (Ac. A) 7)'6T#>6tl, T©ttli*it'C8-tir-5„
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(5)

I wl (^-C ) ~ f^wl (Ac.A)dA

= k, f[Sm(X0 = >-c ) * tM2(>-c.>-)| ■ TM20-)' (5std(>.) ■ R(>-)d/. 

= k 1 Sm (Ac )Pstd(Xc )T|v]2 O-C )RO-e )AM2 (Xc )

±it(3) t:$L

(7-c) “ K
1 wl (^-c )

*w2(^c )
Sr(Xc) (6)

sissic. ^v

fcBftC, BP*.. #

$$ft A^C^-tse-^STtSgtottj^i.fA,) ttSe#e7tS,(Ac) it-^^TtBKR.IA,) to 
itf'jns. Witte. SB l ti-^iglcMLTttSiSSy.teSSVfc^^Tb. t-^S^^toto 
tsi»(M0> i4ae*e^s,(#c) )tiSR1(dt)®fits^n5. m6©tti*Jt&*»

mi. T5ttoM$^»6n5>„

Sm(no) =
im(|dQ)/im(Ac)

Rm(jao)/ Rm(Ac)
Sm(Ac) (7)

±itto [ ] S: a U0) Timi. BeSfi^toS, (« „) 14S, (Ac) ifiOVib b tlT to & ©T.

$ei6) a a (?) &s. tt*«ft-r©»7ttt*t!®*ttTa:toJ;dic*-&^.

Sm (H o ) — K *Sr(Ac) Iwl(T-c)
*w2(7-c)

«O0) (8)

Lfcit^T, M2p1tUfe«7t»)t7vT>X • 777^!r(A) (it (4) ) tt. *it©4: g !:*©

b#l3„

P?V.Ho) if (^M-o) iw2(^c)Sr(^)Pstd(^)

i w2 (^) _i wl (^c M^O )Sr(^c )
(9)
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nmikLtcijtytftx?->'7>x • 7 7 xx 0s, urn, 0 sli(x) cDmittsMmmr-
*66 6il5 C £7)i:b7>i5,„

SftimoS-SftA cr<h©R»»}t777>X- 7 7 XX/30(A) £, _hS (9) 
©ISWiftft/i ICjtt1"5E6 A <D&%#X;7S?7>X • 77XX/3Nt(A) £flH7 »%%-#S,(A) 
OMftMtcAf IT, ±'jf%777 >X • 7 7 X X£iF#T;f<0£ C t))!tg5. Lfc»s'oT,

7^x77 7 X77XXI4,

pi,(X;S0) = po(>.) + p|.l(X;So)

^S0(n)P^(l^)Au

= PoW+------- =-777--------- 00)
■^O w

78-tir-5„ SSlUtt. S»fiS», 16 2 HP ", (A) t4^®7tE6»lcA4fEf-5a-7ldx 77 > X • X 7 X 
XT&-5.

fLt, 2 5j-76g56®SJ£««tt*5$tDe7l$S#aiSn-6,

APt(A) = p|I(A;S0)-pt(A;S0) (ll)

K±® ±7 tc, »Sli#*»)t7y7>X • X7XXRtXSietteSS#ttiLT^-E.„

(2) IlI«©Klt»7t777>X • AyXXfflftS

2»7ti§icJ:s«?e«. comm
cosft<b utses.

KTO#*Sff otl>4.

sm««sftAgicjoor, aeflij^^s©ae«ft/Lt4A0tR-tctr»j®Lfc^»5tx7 

7>X • 77XX/3 U„, A,) «, *a:OZ7l:K*^X6 7 77 7X • 7 7 X X 5 0 (A „) 
*7X7/7 • 7 7 X

P(^O-^o) = Po(^o) + Q(^o)fAo (Ao)AMeff (12)

Q(w) : SXettlt* (Sfcli^ETMfiiO 
F „ (A ) : $ tE O 54 )£ 54 $

AMeff : ag^S^oy-TKiglcAj-rsx U V H8MS
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mmmw.<o^ftyV7>7s • 77?5,si65tea, (=a„) sh$lt

§7fcfld©ft7£fg©SiftA ftSAsajEi, S^fllti-^lgroftftA (= A„) £HgLTBig(M©ftAt 
IgroiSfta SrEx5a$^^$,5,„ fSSroilStt, ftiC©A;mm-m^*m©ftA6ft$i:#7#ft 
SltSAcAlC, »!$?££ LTSSST&lft ##©#^. ±it(12) ©*2JIttS7til©^7t!®KIC 
MftSSTtlSftT*® W5. ftCft. C©KW»7t7 -77 >X • 7 7 X Xtt, $6 A „©_k~F t: 
ft 6 IWcftfttetSltSSftWftftftff ftiScft.SlJigt. ft © SI $ s © # 1% S AT * © 5 „ ft©i|g* 
ItilfMefto T, SftftXcX-ftftOX • 7 7 X X©#gm*ft#ELTix6.

(3) -#%%%*##!&©##

C Cftll. *T • igttStelBizfiStafcBigXXX h ft©*! ftSXcX X X Hft©#iE&ftft. 

8EAA7 Hft©iiIE<h$7l£XXX h;l/©ttJE 

1) BigX AX h;v©?iiE
$SA£i6«£B$L. Bjg$ft©*S$x.TSai]Stl5a)le3$S$@)jg$6l;#LTXD -y h t 

tfc®SigXA7hj|,tffA7:U5. C©XAX b7l/©SSST©SS tt, #»SEt$Slco 
ivm, Bem*:m&i»(A) am**?©#$(#& e„ u> ^©fitcitMfts. ^©ksice

£itt)-g©8@*3s* ;»i' f# <s h 5 * 5 » g a ro & mj r t e # $ ft 5
BEXA7FA4, r*j aigxAX ttcfts. #< ©m*ftft©#*mft#l%
*ttBEi66lctt#VtS^©T, ibft^BgXAX hftli r*j ©BiEX AX Hftle-&ftS. 
ttWftie^-awfc^iirtSffftftstS^tctt. r*j ©BjgX'XX bftttMXAX hftft—IfcL 
7n>. tf-SiJ©j£«Ttt, #&©fb^#©#'RX AX hftftK^LT^SC ftftftim UT. -ftatl 
©R@AM#T&6. *fc, -e©###*i:ow-c

®1tlg^ft7)7ftti, r*j ©Bjgxxx n ftfcnJigT&s.
^B©#i$$t:ft^Tli, I„ (A) ttiSfit £ fcie^ftU ftw^iMtgjSWftiTixSAeifS'^ft 

XeggroEEtcAS <ttSLT*5 0 - *fc=g*©8¥^ft(Cfcft#’r-5o LAciftWT, C©B@X 
AXhfttt r*j ©BigXftX HftiiESiJftSftsblC, I" fl>tj-j (OBBXAX hft£# A<C 6 

lefts, r^^ttj ©BExax hftft6 r<j ©BjgxAX hft£#stct;t, B@^©ft*# 

tt 6 ft it>, SIB© Tftttj SriSlEft 5 iiA5l7bsft> S. AtXBtfttSrft® S Afffi t L Ttt, A St t!£ © 76 

xtJ^-Sftx-ciit-A^-ictitt Stft5»lS*5Jit (ft —ft AW ft. ft n A —
x-> . Ait^i:ftotb^KtSftecsft. ft©^*ftftsfbft#©m&#mftsftm (rxft
A — X —) . mA6ftft&MftLTAItA6&#^©&#©7tl:^mL. fttoXBtSgftSISSii (Ac 
Iftrt) # A* & S.

7t»ftff-©«Ac;XX U->ftLT*t)ft<tiJffl5ftS©7)$. SSfiK (3g/l) ©□ -ft5 >Bftx 
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If6. 9<Dtzib\z, Ctl6 b IKD&lgiZ ±-5*©
I: -enicIf, »7t«7t7tSH-©Big7t3i*X«, 9%
SSS±tffciPiJ$ASffxli=kuc^i:ti;5„ L*L. 4/*m**m#©XU ^ gi#e&lt<m%L 
fcj*s, Be^roSSS^atolSHSex, 6(DiW^T#%<%%. 5t(22) ©ftS^'T
$%©. m#t:, -s, ^*#w#m#M:£6#is©#e-,

(x«7t*) sfijpg-f-5»ffa, »i$gi0S^s$©r=iii^<6 o,

y,±©ss$.
Tme7t©^m&eiPMT6**m&##&L, me*36m6S)t36g©M#&$A6$#&if ^ 
Tl'4. SSBTH, 6.2.4 (3) Tiafr lit± f>&300nin.!XT©Big7tlC*J-IT, 36©5JS^© 
i$7te7)$jgx-r?>aSejtKT#|gLT©5„ fcfcU 400nmK±toBER*lcSLTIf1 #%» 
^A<me7\:3#K6#*3$eH**mi:tl:ML-C©6C ItJSot, -e©
SS$£BSLT, S:4f7leElt*©ttSflS6|6]±Sljr?.-£:-S»i"S^„ cm*. &S^mt9

( 1) «>teS<hS^7t$©M«

^©MnBfllCtfc«VTf#6n-6©A'5r$E.f^, 

T©Blg*#£tt, B@>fc3SS^76B«B«ES-zElc SMI: J; D Alt)£»£$» 1$
(4/100, 8/100, 15/100, 23/100, 33/100) t Lfz tZ <n9KX,%.:£M%.

T6. C©#, I6@7l6i$SH250nin, 300nm. 400nm, 500nm, 600nm, YOOnm, 800nmi:LT, 9 
^ssshsk/vjji-aic^^Eitfes#®vfc„ Tm©mmif**#©maB* <4/ioo> & 
SZFIC U/cBf*©$(l/ttS, (4/100) ©S*)t«$S»lcLfcS>e?S*©^ltit
T&6.

2 50II111

706nrn
£QOnm

500nm

±H =t 0 , 400nmlf±©Alt*l:ff LTlf, KI£M D IBftlCJtM L /;!£(S/)sft 6 fl-5 T tffSfsE 
T#fc» Lfrl, 400nmJy.TTIf, IDt/is'S -5 fc »1C, Alt7t©7tSliM P ffititCitW L & Ott 
®A$EaiJS#iT©5. SYtX >X©@«5X AX hint, itc400nm toisitcfaiT
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USfcAlc, Alt36SHiHt7,cStoMafflffll:ttMLT4-A5. c: ^7)injflET'S5>„ C<DS§$£$1
»7t«^ a g-r 5 ^ « T *-5.
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6. 3

6. 3. 1 ¥f£l

* t L ©m@ 6 ^ ©©*####&%©%#%' -?©JS#r©$>fcO £ottfc„
amtiftesa. xi-xs©f^T©gat:#L-c# 

W£—KtCfT7©t:i**T'<fe-S©T\ ¥Bgl 0¥SliX 1 ©Bf ©Bi#l:^©T#M&mx. 
s bKTSW^icwr-s^i;^©^/** 
6i;o©TI3^rV. -e©$mM6LTfTt,fl/: W$LV#6J l:MT6'5a##6f©*m- 
69tRlfii§%ICO©T8til-561 „

(1) $#

1) «#*#

a. IKStflWtCdUT
##m#6LT, TIH©®^6©©i;5*X^*ffd-tT, JEe©E$LSICMt" 3 

S¥«tcS$S£5-x50®£tE*ieU7i„
(D$*©E& : TtilMft B * A (S6A®) ©^KIWt-'-7 

ESS ©XtAI/

©*&/##: me w« ic-W©^ n j: d tc - j. - h 7 xt-j: y i/ -
©■B«fi£ : X7-';i/tt¥#eTIHBliil8' A1"^ C ■hT«©Slfi£«SU L-WX l§5t„

: #S¥*^-$fTiR,S69lc6fflStlTV^*^7- l/>X, X hn#»6
*«o

©#S)*tt : SipM^X^-X*^- hi/- hii^frT, XAX-f
(mmvt 1 : 2) ICIS^L, 3>h7XMi

*<S:5ai'i5Ei.

©®w : s*9*i6]tj-Stt4a$o mm, Af-x$x#©mimAm6#mi:
4-X-51?S6P^</2©lC4 X 5 -i >fffl7t-77 h

y.±©aSICTB^$*iSL, SigA&SXVX VSZpBB
<h Lfc„ "/U > h©E©»7-A'7>X, J:0£flfc. 7‘U > h
+H Xtt. 2 L+KX (SIBBl 1. 7X15. 2 mm) , ^©Mtt. gSCObta 
y.T©lAS©fe©S:fiEmL7c„
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s e. a. i M&mtt/mi-K
*XX/1/>X S/±-P 4X 5, 2 5 0mmF6. 3
x Fo^ 7*Ft-PH2 5 0 1 3*T (7>7’F7S*)
^7 ;i/A 6 ONS

FA-P

b. z'-xx ztimBex y1’ b£
> h£xxx7Fx-xi:bTjg#t-r3;t©tc, h e. 3. i ©xn-tc

f ■K<o^'fb6*
/MSIC-r-5fcJ6tC 12bit/channe 1 ©$$1S$67W!6ft-£> H7AiX + tt-Xfrbfc.iK 
ftL-tiSlft© RGB/X^-fZ-fl/>>b,
sz-lt, sesro^iiy-ssiceisv, KSff«76s®wr$.-6 ciEDsotcteii-s 
CIELAB ©ffifeRWc,, Sbl: ITR-R BT. 709-2 71 81 AfTJtt&ifcoTlx&fiSRfl© 
SiP^SltD65T$>^X2:^b, 0 6. 3.1 ©von Kries fflfftSSftbt sRGB 91 x 
-XlcEULfcft, TIFF/IT W7*--7y h©BH6^ft:E6Lfcc

a*/b*
Modification

3DLUT

sRGB

CIELAB/D65 CIELAB/FL50

Print
(Optical)

RGB/
Scanner

RGB/
Frontier

TIFF/IT
Format

Print
(Digital)

0 6. 3. 1 SipZ'X X JFt7- X ©fMX°D -fc X

-88-



2) -MSHiS* 

a. ffMEHHtqi*

^7'u > h©n«ii«iUT, :Ti?i>)immmm7T
'OKn7:-7ibt\Zy:79)l-f') >7- (I±?l7'fM7D>f ^ 7 10) )

L7c„ xv5'^7°U>j'-6fML/cg6tt- I6©-L'gflW!tCj3UT, 

©6#&^ML7k+h>y;l/&ffRK, ffsE

T5St>7>7'J > BOSH*© CIELAB (lit. 'L#$# I: 7317 6 A L TM ©
(sss> ©n#iEic$d©-ms. rsi/a me©ESH, cielab

e^R±T*. K#©me7ct7&-/t«^l:Sti-5C<hTfTo7c„ EEltt CIELAB ±T 
6S2$-Wid:LT. 0 6. 3.2 IC7KL7c£tt 25 ®E©:/U > h£fN£Lfc„ fMLfc
yj > E©fifBts5is#in)©H'e.73#ii,^aijT7pK)e^ o. 2 «i*i©tt$TfMsnT©
6C6&##SL7:.

H 6. 3.2 CIELAB fi5lfflT©JlJie$Z©ti:B

b. ##*#
■MM, *@m©##©m#Lb&m#T62=A. -*T-X h <h VTTK©$«W$ L

UMfi©'L'gff**!$Si!Wr£fiy, wseEsra&#»7c„

'Dg#**#. lKfMW©JilITfTfonfc. JUT

s±9*7^ila(wcommiaaat^b2 5-5 o#©#§tt2 o^s*is<hL7c„

j: 0 LE*7k6%&#T C 6 &3m L 2:.
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(#%$(*) : IS03664 H 71- >£#fig '\ fcfc'LS
<$$#) isoo ix

T&O, @Bt)¥196?ttefttoiE5£lcE6£;hTto3„ @Hli-n-
Ix-ilXlx-TSSo

S£4@lt (Sto, FFS|*|. ##%) totffrbffflBLT&boit. S bic, H
-*##!:, Q6$xT|slD3t«66 2[Hl#l3®LTLfCo
c.

*7"3'U-R$co$e{b*?i^ LTI*. ¥i9«^6StoT-5*?i, ZI&fWISA 
7"3'U-rfl©ESI**s6e*ffi, g/j\SNtt7)%-5. c;ta, ####2EltoxX IT 
tgir'fiu” a/j'SNtticisdi
ffi&MSbfcl!l„ chi*,

®¥*9ttT-II, ###Mto (4 b 3 # Z/.airl s tltoi l',.
©ZfflSfflfflLfc*ETtt^$toES5>S»s'E^*"e$)^.C^6E6LTto5fc»,

x—9 'tktf’Pti to'r-JIC ttiiWT'ft to.

a/J'SNttitt f#tt, ¥*9(1, ff60#ifolC¥£toCi£Sfi!i:l-fci*e-©|ge-
Rglj T&O, TitTtiLfc.
a¥SNtt=-1 0 *Lo g ( (ZW*2) /*##&} Slid b 

(ff,£,=i:to : 0,6, "M’J;©: I*, : 2,6, FFSd- : 3,6)

X. +i>y)l/to&*x3'U-ii^gmj;3i:g0&ti6.
• “^J:l>” “fFSrt” +t->X)l/toE^m=A*##A< tHISLfciS^

©M'J' SN it
— 1 0 * L o g { (1 2 x n) / n } =—lOLog (1) =0 (d b)
• “fF§i*i” “IfSd-" ■9->¥)V®K/7)'(l=S:fMS7)s “WSl*!’’ fcBSLfclgertoa 

¥ SN lb
— 1 0 * L o g ( (2 2 X n) / n } =—lOLog (4) = — 6 (d b)

(3) **&*£*

1) +!>¥)H?(B(Bto#tB

itai©iisa:i:j:o, Withtc^wiB^y-ftomt^mto^^m. 6.3.2 tm

6. 3. 3 l:ST„ toniD, &!¥*+!>®)HaT*toJ;9IzE^tl, tl>7>2 

ff*LU<hsTOBStlfc„ Sfc, +1>7")1 2 3 (+1>7’>11) (ZttlX, fal.
4(S do15 '-2®'™) $$LTJ:to^ff(ESflTto-5C^7)%7)'oZb.
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*6.3.2
WEEti-

4 1,2,20,23
FFWl*I 5 5, 8, 17, 21, 22, 24

1 6

Smaller-The-Better S/N ratio

0.0

Sample Number

0 6. 3. 3 A*##3/J\SNjt

2) in.e’tfffeSIBtofm
8-9->7>ee<Dme®R*(i6. «. #. t-®an.e® cielabe

toT^E^LTH-Sf-S diT-C,'aR*tttmfe®»*i©M«£W'7fc. C®i7 

ICLTf#6hfcCIELABffli;-Mtoif?$LS®7>7&E6. 3. 4 Ictifefe. BICfc^T 

mfi®»* t $ It S N Jt^ 0 t - 6 db T 7 > 7 »It $ nfe^SIS t UTS L fc„

Acceptable Area of a*,b*

Good-Fair Area

■ Most Desirable Sample
Acceptable Are?

50 10.0 150 20.0 25.0 300

9 Good-Fair H Acceptable X Unacceptable

0 6. 3. 4 WSfiESP-fl
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mliSLfcSZpyU > H^6^4=T-ti'>5'tt(7)7K2pStf=-D (a*=l 8, b*=22) 1:6 
f2~3ffl««^ rs^E«j , m6to6ffl#|6]ic#t*n ^ 5 (0Sit7)$ w#

tu-Dtc. dnecDis*tt, m&coffgi^t:m-t^n.^(om¥<ommt8.<- 
gcr&ctzmmvtz,

*KU E$U>ES©»BB&#©£<, KT. 6®SS'Jtc#«£fTo£:„
1) ff««(*¥■« (CM LT

7f$fTofci,>5't,rL-j;o, mom^rei. Eews. e©*ss, weicgevre*
W*ff®mii#iLTI0fSL<, y3ja<ygto6iSeKL-TH-E.2:#xBil-5„ $6ICi8#& 
7t7 JHfc t fc c«, 4-##4 © 7 x-c r^B&5ailTT©#i!l8>tc6ffl£ft-5 tfflW 
rs-5.

2) 7-aff«Sl^(CMUT

a. 7>aW«7i£©S®4
^-0, B&mxTR-%#&2 0#C@L/2#m&»6 6, »>#© 6M(l2/20 £) Ic 

6©T, s¥«th>y;b©3 0%6LttfU 7>^K±S/j:ofcff«$4-xT*50, -£>"f L6 
ttosvssttTii'+^cr/j:©, *fc, -L'a*^fs©Ms®oM$Tfe, ffl»to^p«Te 
«tt tt zmu v u & e w w l %11 >5 ©t&wwffl t u rm
■3 /to

b. scibst/tos
*TdU-RSe]EER$lce*Sx7ta/bSNt:blcTE-nR$<bL. d>d;i/M©# 

£itKLTd-5rtt C©S©SM3tt©^E4>c:©#?i©EettlcodTtt.

3) maftmmicz^pm
<7*©«ie<£ffeT5tc<8/ti9. seises*-L'<hvzcme (-r^fc-s, 00s, efg, 

8$$©%&ofcSHi<h^©:iE8tl&o/j:OT£S»fca«)6ii®6roiCBiFeLT7>^d- 
(±LT©66##-C#6. ^•@e«tt1©me©¥t9ffllcJ: 19, rP§eSI$i]£fMLTU5 
A*C©mA(d©< 6nE6m!#A#&ftmL-C^6^l:C)WT64'#©#W7)%'B6m 
to7l-5o
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(5) HI l¥$'x|6]lj-T<0®H
flszpjatitofM, f6*#j: 0 &,

©£ 6^^>»ipftlcici)tt. Hi 1 ¥$©SSJB$OT©J;y tctottilfc. 
©L##MI:MT6#* ©*##&&, ###^©##, HiN3S©«Si:S;ttt^6tl 

MT-5C6.

(2)isiD<, *g*©satt^»t»f-®a*ffi©s*^6^w-r-5^t.

(6) HI 0^«ffi«j6jyft©#£*&

©PICS, 2000
H10 ^EliyfStoftfFS: 2000¥3 Icfrf toil-5 P I C S (Image Processing Image Qual i ty 

Image Capture System Conference) ICTS6 V, VnK 12 ^StoHPSSWSS^InlttT# 
la#©|ga$rf#fc„ i i:©L^. **et:j;ig#*©m%H:
(Cftft, f^fiK LfcmeiWMftSgMt!©^ t UTSIffl 2(15
-6,

BII*]tc*t^Ttt|S|U< H10 ^$©Stti*iS6, ¥$K 1 2 *F 5 fl ICfftoto-S 0 
¥)**SICTIBS LBE88Fffl$'x©*|SI6»^©$.
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6. 3. 2

(i)
H i 0¥$roS«)lfi6lc*5UT, Rl-esffl. |B|-ett, R-BS*frroTTff«Lfc

icfc/^fcb-f, s^©*ojiiLHbo#*i<fc5. ccommtbx
®ff*-9->7‘^r=i®es7)s'/jxs< (fiH2).

«) Lfcfo*, *i]Kto-fftl;j:^«'bO*7)s'4Ufc^j:„
©ffe^ifi^TL fcBMicBsstiT* b-r;

ctieoca&mic.
#«*A^emii-6c6&gKitLT, rs»#/\®ftffl*s/ha<< «$*<, $$u
fcSSWf*6tassels (■®#SiSS6Str) j S^WT-scttcLfc.

(2) #W7°Dt7
l) SZPto&lTOto&WSiOiKSIt

mta>L7cJ:7t;*^Stt, r^*Erie«±rofftsy-x^^r-f-
t C 6I:&VTH,

c is>-141 „
a. #$ (ff*-y->7%H©"f(f^S©R*ft)
b. SDBUSStt
c. ###^.©A# (B#r=1, #%, itRL-'H" 4)
■rfttt, Mxtf, a. tb. ©»*^S£tt4±tf5fc*tc*B#PB1(cfcfcO*^-r 

•SCirtSfcb&giifctUi. aicc. ©»»#©««tCj:0»l*tS:Stt^(6Tt'-5, 
C6A*#x64l. C®6©RT#a&/\7>XXi%6tmti#6^6T*,%. #6.3. 3

-5.

6. 3.3ff1B^ffi£A?Sr©M{*
fit* m# $$14

3 U ^ f£^ /j\ c5 V ^

4 II W

1 ~n B A A fgu
HEBE V V fgu

Su ±cfV) i#u

a. b. ©$$ttAs'iSi: L T14—*UtR, c . UTI4*
xn'u-sAsaenru^As. #$<b*osv$$ttt^si<a.7 w wPeWB
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tLTIi, 9tfSUi 
metc*tu fill. W#roi5S»E4coSBS6Di*Lfcj:08-$ro

Bf l:M LT#Mf CMxT. ©%)©&##%%**
<h VTSS{bf-5C<hT\ f/?JH *-:X>X'tC&bt£i3ft-^»®IClA< ffl© btl

2) frJSfftt?£©}&W

a. ~c. ®^#&SS"f"-5S©*?£S:iSSajt"/i©IC,

t$nT43D. ®*ff«lcHT-5SEff«l:H VTt)#< ©«g?$*jt'6-e65 r <h 

^6, 4-B©BMI:a#i#©/\-b±-T&^.
jytolc£'©J;5&*?£;»i' < , »«£<, SSL/tiBSrti'

#6fl3ff«*S©f*Ej T*-57)Mco©Ttt, «Jffl5t4i|BlW^©5)ll»«Wi:Sc

@ic?so o /=%*, me& t A#&© 2e. * § r 2 fsbimb&i t

rj'u-^nsiTxct^xxtu ESii, 5i-«snfc-9->y;mT©»7)H^6 
tb#T6C6&gW6L-r©%.

c©#?£©**«&ass 3 sicim-t *¥s©ffi»tt. f$*?£(iees, -

»tt«?£)©r»m*£^*M*}ESi;, r2^if«£j4}**, -etoSStiStlE, «
arrsct icfe^o

3) *#mRB
a. : ®E*#£(»*e#£, -ytte#£)©ma*fEg 

«3i«SWK£iLT r>i®ij t r-^jt«ffij sag, % 8

OT©E'i(lc6CjtE«l5S:©tt$, $$tt, $^S-^©*<W$$rff«, ^©IS$

©-yite-stt 600ao (25p2) (owmz'fto&m&v,
©«im£Hff«SZp7)s'l#tttts.r>, m0jgV$£ttl:&L©.

©-StitiRffi-m, •y->"/;vP«1©ffl*tff<Btttt$icTe-5As\ lfSM>£5^© 
flK/»s'xrS-f, A'3E@^6WN^ft6tt->y;P*^T©#%©#*A#L^.

b. UrSIMEffiVt*

±Eis$&i$$x, *©!?«#£ (2£±Lmvtc, ztut 
m$fi?-zD->-7)U:%T=f'J-ftt. SMirWLfc. tixtf'ESi*!' tflKSn 
fc-y->x;vstBtti (i*s¥«) , seic^togtoiciijLfc-y-x^HcMLT, m# 

3tttt«(2*M) 4tfxCtT\ #ffl^6Jrbe^fTXBeiCtt^EfTlsl$cS«6L, 

^oJ:be<?£l-j:0a$j:<ffton^fttt#?£&fflU/t-9->y;bP«1©PaiiSR$e#© 
5*?£j -e&6.
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%o'-k<r>^osn-5„ 
®2apglCff*&^lt53tT. *i#*5s?®+)->7°JH;*«L/:TT, S*S 

n-sMftsicMis-es s. -9->7>raic*i-t^rafflRS^-s^i,1 

*ff«<o*trH7S-tt5 c t fc njffi.
7 7°;|/M(0%#&:##&@UX:l7t#-9-77';H:#L, ItRftSriilHt" 6(7

t< #s, a¥®s-e«ii-5„
2 fc96 3 K.ft%Ct-Z:\

sctms.
£TF. f2. 3STI6BHT6,

(3)

1) ffliSHi
ff«HKicfflufce«ffl-9->7>tt, af¥$isi# (i. i. 3ip#,®) , meae 

6ti*tt©A7 h ->g y hSrEfflLfc (0 6.3. 5) „ th>7;i/(D**Stt 117x152mm, 
@# (##) <7*6519 148x 180mm T, ffetc5KS<9&i7j;7tl->7%£Ke (N5)

•9">7*;i/ttH 6. 3. 6 tc7Ufcme®»fcl4© CIELAB 1:43196 a*. b*fi 
fcroidmx. SrfctcL’&S'ft: 5-66 5 2:7, 0 6. 3. 7 tcSUfcLWllroE^Mrlt® 
»>7°;l/|f'3 lftSHScLfc. 2 c, 2 y <781519, mm&f 
7U c4=yl9effi&7Fl"J:7l:LZ:„ 0 6. 3. 8 togBBTHfSiSIS/httiA Ufcl.*$: 
0 6. 3. 9- 17960 6. 3. 9-61C7T,
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0 6.3.6 L*a*b*SraiC*5tj--5>S2p-9->7°;l/ TSj romfiRSffiH

0 6.3.7

#ip+p>7";b rsj J:0 31-(Si|l:ff< leSEoT, 2 rotixTi/K, 

IS1EIC. 2 ®P=H®T^B6Lfc„ .
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0 6.3.9-1 (A# 2)
4 y g

0 6.3.9-2 (A#4)

0 6.3.9-3 (6#6)

2 w
§

2k

0 6.3.9- 4 (6# 2)
4 w
S

4K

0 6.3.9-5 (G#4)
6 w

S

6k

0 6.3.9-6 (6#6)

0 6. 3. 8 0 6. 3. 9- 1 -0 6. 3. 9- 6 OHfSES
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2)

fif48 6.3.4l:*lfc. KSsSttfiETtoE®i:S tifc Stt.

6 6. 3.4

?### 1 ?### 2
M*y->7"a #-5gMk&#©/:2 5ft

^H44 £ , 4 ^ ^#3^, 1 £
Ji{£& yi7 7x (D—

«T®ic 3® 1®
*i#7 77 (El 6. 3. 10)

eiMMsyttro s o
1 5 0 0 1 x

O O O O

iEiftiH

@6.3.10 HHtfyXX

i ©froia, 2 5tt©-y->x^&»iu^«i#ic*^-5^?STfT-pfc. ?#*#2 

©'>1 yXx©—ESthxyjl/tofcSAhSxICj:-E>fflB©SLhS:M 

^Ztc&lZ, 600 *0 <!SP2 = 25 x 24 =6 0
0) ©ff4B6Hi6Lfc„

1 yx77x©^tttRS -y->-fMficoMmifro-ett/j;<, th>y;vpa©6©8S$t 

a-55 £-^-5iMrofc©ic**snfcSriT- ##©#t:yA7'V-&#A6C6t:j;?T
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3) mrnrna*#

3.5. ?### 2 ©*§&&* 6. 3. 5 till 6. 3. 11
® *OSL$$tt

?#*# i, *$< socoTil—T (±
e, =hi, Tii) s*vutsv«snfc-y->y;i/tD5%,
-s 5SB$tiro-9->7>icouTtt)«e®$to7)i’l.Bn5fe0ro,|siL:-y->y;i,^B# 

fiKShr^S. RttlcTe©+)->7';l/SM^T*-5t, 0|BJD+l->TM'

fiTW6ct7)%A^e. *5*5S»vx«sffsttyfcnii^tt, 4-019$ u;t«

t % ?> t fe«g*ir & is) i; e, ti 11 ami s.
-T. E6. 3. 12 IC®LfcJ:5t:, MIOMitoSSW. S§0iiL$£ft*$+5)-1ttHX 

ftH. #): Observer: N TTte3@©E Oil Vto&^T, |Sl-tC#L*S<Mll4&$ 
ats-9->y;broRsii65i<66a:e'tT-5<7)T$.nti;

© ####
m#ic*fVl*l*$g6Silbfcttt>. HMBSTSlc&fcD, -#bLRTI±A@A^ 

A'bfficawiwftii, s^fetoraTto-o-bTivtottK^iiv^ (%#*%©) t 
©*@&#T©6. -MJtR&tt, +t->y;t/&^25 %&67cA, 600 (2SP2)il<9fc©a 
6"ti-toff«6SltoLfc„ -MltKlitt. «*£« Dilb Kite. m%^)2#0»>T;i/&

b. EiibbBfi
KKW 8 6© V£)lffi<4 11 (*6.3.5) , W?#4«©->X'ylx-mKfS* (0 6.3. 11)

7)®. ^ftWC2 c4>4 cffl-/7/MBfi»*l<, 6m^6 r ©#*»s>ofclin.fiff
a?)w$v<»(,11a4^q#6v^vtptcttSK# t.k <D£4ic.
EfeRS«H»W$ V < - »7)7>bfcflfe»*SI6H5<i?*75;^tl^(igSfel#‘SnTU5.
»Sffl©#8fr£#b X.5l:tti0^<©n S®af«IT*J.

11 »>#8 A©W4fttoSS$£¥:H3Lfct>©. 25 tt®+b>T)MC»* LbA^bMM. (-# 
P*L©+h>:/;H: 25 *, *©+)-> TjW 24,s-) &#ij. &-V>z?Mz-o^tz§M.<r)¥- 
^.■SSrSO. 6S®fi©Jll$l:3£©/t:fo©6¥tilliti:t Lfc„
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6.3.5 ?#*#! (KltiS)

K.H NT H.N T.K
1 0S 201 301 10@ 201 301 101 201 30 1 101 201 301

1 6b 2c 2g 2b 6b 6b 2b 6b 4b 4g 4r 4r
2 4b 2g S 4b 4b 2b 4b 2c 2c 4o 4m 4m
3 2c 4c 2yg 6b 6c 4b 2r 4b 6b 2r 6m 2r
4 S 6c 2c 6m 4c 4m 2o 2m 4c S 2r 6o
5 2b 4g 4c 2m 2b 2o S S 2b 2o 2m 4o
6 2yg 2yg 2b 2r 2m 2r 2c 2b 2m 6r 6b 2m
7 2g 2y 4b 6r S 2m 2y 4c 2g 4r 2b 6m
8 2y 2o 6c 4o 2c 6o 4c 2g 4g 6yg 6o 6r
9 2m 2b 6b 4y 4r 4o 2g 2y 4y 6m 6r 4b
10 2r S 2y 4m 2g 4r 4g 4g 4yg 6c 4o S
11 2o 4b 4yg 4r 6y 6c 6c 2yg S 6o 2c 2b
12 6c 6b 4y 6o 4y 2yg 6b 4yg 2y 4m 2o 4c
13 4c 2m 2o 2o 2yg 4c 4y 6c 2yg 2y 4y 6c
14 4g 2r 6y 6y 4g S 2yg 2r 2o 4y 6y 2o
15 4yg 4y 2m 2c 4yg 2c 4yg 4o 6c 2c 4b 6b
16 6y 4yg 2r 4c 2y 2y 6o 2o 6g 2yg S 2c
17 4y 4o 4g S 2o 6y 4o 4y 6y 4c 2y 6y
18 6g 6y 6g 2y 2r 4y 4m 6yg 6yg 6b 4c 2g
19 6yg 6yg 4m 2yg 4m 2g 2m 6m 2r 2m 2g 4y
20 4m 6g 6yg 6c 6g 4g 6yg 6y 4m 6y 4yg 2yg
21 6m 4m 4 r 2g 4o 6g 6y 6g 4o 2b 2yg 2y
22 4r 4r 4o 4yg 6o 4yg 6g 4m 6o 4b 4g 4yg
23 4o 6o 6o 4g 6yg 6yg 4r 4r 6m 2g 6c 4g
24 6o 6m 6m 6yg 6m 6m 6m 6r 4r 4yg 6g 6yg
25 6r 6r 6r 6g 6r 6r 6r 6o 6r 6g 6yg 6g

S.T M.A M.H E.Y
101 201 301 101 201 301 101 201 301 101 201 301

1 4yg 2g 2g 2g 2y 4g 6c 6c 6c 4c 2c 2c 2c
2 4g 4g 2c 2yg 2yg 2yg 4c 4c 4c 2c S 2b 2b
3 4y 2yg 4c 2c 2g 2g 4g 2c 2c S 2yg 4c 4c
4 6y 4c 2yg 4c 2c 4yg 2g 4b 2g 2g 2g S 2g
5 2y 4y 4yg 4g S 2y 2c 2b 4b 2b 4c 2g S
6 2yg 6y 2y 4yg 4y S 2yg 6b 6b 6b 6c 2yg 4b
7 2g 2y 4y 2y 2b 2c S S 2b 4b 2y 2y 2yg
8 2c 4yg 6y S 2o 4c 4b 2g S 2m 4y 4g 2y
9 S 2m 4g 2b 4c 6g 6b 4g 2yg 6c 6y 4b 6b
10 2o 2c S 6c 4yg 4y 2b 2yg 2y 2r 2o 2r 2m
11 2r 4o 2b 2m 6y 2o 4yg 2y 4g 4m 2m 4y 6c
12 6yg 6c 2r 2o 4g 2b 4y 4yg 6g 6m 2r 2o 2r
13 6g 6g 2m 4y 6g 6c 2y 6g 4y 2yg 6b 6y 4y
14 2b 6yg 2o 2r 6yg 4b 2m 2m 2m 2y 2b 4yg 2o
15 4b 2b 4o 4b 2r 2m 2o 2r 2o 2o 4b 6b 4g
16 4c 6b 6c 6b 2m 2r 2r 4y 2r 4y 4o 6c 4yg
17 6c 4b 6g 6yg 4b 6y 6g 6yg 6y 6y 6o 4m 6y
18 6b 2o 6yg 6y 6c 6yg 6yg 2o 4yg 4o 4m 2m 4o
19 6o 6o 4b 4o 6b 4o 6y 6y 4m 6o 6m 4o 4m
20 4o S 6b 6g 4o 6o 4o 4m 4o 4r 4r 6yg 4r
21 2m 2r 4m 6o 4r 4m 4m 4o 6m 6r 6r 6o 6o
22 4m 4r 6o 4m 4m 6b 4r 6m 6yg 4g 4g 4r 6g
23 4r 4m 4r 4r 6o 4r 6m 4r 4r 4yg 4yg 6g 6m
24 6r 6r 6r 6m 6r 6r 6o 6o 6r 6g 6yg 6m 6yg
25 6m 6m 6m 6r 6m 6m 6r 6r 6o 6yg 6g 6r 6r
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V 7i©-(DISH

K.H NT H.N S.T
III 14 RISE III 14 rj£E III 14 RISE 1114 Rl£E III 14 RltE

1 2yg 0.96 4b 0.86 2c 1.14 2g 1.04 2c 0.815
2 2g 0.88 6b 0.84 4c 1.08 2c 0.82 S 0.71
3 S 0.82 6c 0.58 4b 1.08 2y 0.76 4c 0.69
4 2c 0.78 4c 0.56 2b 1.06 S 0.76 2g 0.68
5 2b 0.72 2c 0.52 S 0.82 2yg 0.76 2b 0.595
6 2y 0.64 2b 0.46 6c 0.72 4yg 0.76 2yg 0.59
7 4c 0.6 2r 0.44 2m 0.66 4y 0.66 6c 0.575
8 6c 0.54 S 0.44 2g 0.64 4c 0.54 4b 0.555
9 4yg 0.38 2m 0.38 2yg 0.5 6c 0.5 2y 0.48

10 4g 0.38 4m 0.28 6b 0.42 4g 0.48 2o 0.35
11 2o 0.36 2g 0.24 2o 0.36 2o 0.48 2m 0.285
12 4y 0.26 2y 0.2 2y 0.32 6yg 0.36 4g 0.23
13 4b 0.22 2o 0.2 4g 0.3 6g 0.22 6b 0.23
14 2m 0.22 2yg 0.14 2r 0.28 2b 0.14 4yg 0.155
15 6b 0.06 4o 0.1 4yg -0.16 4b 0.1 4y 0.065
16 2r -0.06 4g -0.24 4y -0.46 6y -0.12 2r 0.04
17 6yg -0.34 4r -0.28 4m -0.5 2m -0.16 6yg -0.355
18 6g -0.42 4y -0.3 6g -0.64 4o -0.4 6g -0.36
19 6y -0.48 4yg -0.38 6yg -0.66 6b ~0.4 4o -0.39
20 4o -0.58 6o -0.48 4o -0.68 2r -0.5 4m -0.53
21 4m -0.66 6y -0.52 4r -0.96 6o -1.16 6y -0.53
22 4r -0.98 6g -0.62 6y -1 4m -1.18 4r -0.86
23 6m -1.24 6yg -0.78 6o -1.32 4r -1.28 6o -1.09
24 6o -1.36 6m -1.3 6m -1.4 6m -1.4 6m -1.335
25 6r -1.7 6r -1.34 6r -1.6 6r -1.78 6r -1.595

2yg

El 6. 3. 11 vxy 7
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6. 3. 3
(l) 2 ©pgswiftcDfl*

Goomo t«#*t:*g,^ca. fflfii£-m*9sv% 
fcs<tn>z. %##ic*f6Am5Ai\

S<- «OILf£MUj MJStLT,
2®@ff#?il4EI 6. 3. 13 IC7ST4:5IC, *® 2 o<7) STEP

-5.

STEP 1 : llfea
Hififfitt, -&>■?HlzHj-?ztfmz-Dtfs ^e<0f¥mzm\ MX 14 r$f*U>j fits 

Mi rfFS^-j (7)j:9 7kHo0±$^%*T3''j-l:^*f^,6(7)'r*'5. cWifffli, 
^OlSW^SS&PkKf-BtbeiffWilcjs^T, $B^U»Bflb^lc rffg^j tfijg^n 

•5+1-> 751/4® DPiS, ff«4%M8&9IC, 5»oJEmiCfT5^A(7)$mT&5.
c(7)^micj:o*a^m(7)mmg(7)i#|p]&o^», j;og;£bfcw®5n?#5-y->75i/£ 

iSKTS-Stifctc, i#£lc4:oT(4:. E,£6Wfl<T)$$tt• *$|(0±<7)&IC!&E&8ip (#1 
xtt*4I*iC7>^-5'ttdhfc'y->7,;MF(7)=tdtc) +E>yii/4#S-T5Ric£#^a%5 5. 

cr(7)8®T*8»Vj:l®|6]eE^to-5C j:7)i'TS-6(7)T\
«ST6C6t)^#T&6.
STEP2 : |g|at 3 ftltfeS

TCrox^yT/iC&U-m, STEP1 TB69lCI$UTiliRVfc1t>y;HC*4LT, 4:5#* A 
it 18, R$tk4fi15:t)<7)T$>5„ M;$U7t4:51C, -MttR*SIC*5KTtt,
E*Sbti-(7)S7)s’i5*tC7S0^"T<. 0•WK'#,, X-ASTcO

«*#IC#l@5%^5^*^#(7)###lc4:5##4RMC<^#(7)ima5%o/7=. f CT,
;;tit :?m##(7)^74o^m6ux, risiB#3ftPti<
i£j STISf 5,

iwiB#3ftPt«?££tt, seieo-ttJtRffi-m rafts iE£Vfcsrroair-ti-ff*j & 
$*-f5(7)lc*L, 3fei±i<i£tt r/>&< £t) 1 ElttS2ttATCDE6-tirfflB7)iStoTS-5 

4:51c, 3%&imaLAm^#&mKLm^6C6T, 4:0'>»U@S(TaSi6Kff«5: 
#5j ££SB®Vfc*r£T6-$>„ a»ef)#(7)-M6LT, * 6. 3. 7 1C, l¥®+E>XJl/gc 
5s' 6 ttroJSci Sr^Ufco
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STEP1

)\m&
V J

r#£uvi
+ +

V

STEP2
smtmut

J

«£#£ Mffts

®6.3.i3 «@

6.3.7 (th>y;l/#C=6#[(7)#^)

+h>^;UN0. -*ti±K;£ 3fej±K;£
1 AB ABC ABC
2 AC ABD
3 AD ABE
4 AE ABF
5 AF ACD
6 BC ACE
7 BD ACF
8 BE ADE ADE
9 BF ADF

10 CD AEF AEF
11 CE BCD
12 CF BCE
13 DE BCF
14 DF BDE
15 EF BDF BDF
16 BEF BEF
17 CDE CDE
18 CDF
19 CEF CEF
20 DEF

S*fT0» 15 7 20
*M*tJ±i£ 100% 47% 133%

I t
Mff 50% l (*t l *fttKS) f-5
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(2) SSttrotSB
* 6.3.8 tes-rsn^tiffitfc. *##iasm

femAiES£ S nfcRtt, ^%g+5^T*e.

*6.3.8

j§7K?£
iwas ws^as ms# 3 tscitiR

SttltieiSUfcSS (0 6. 3.15)
### R14 3S, tcii 2£

ji/— W«R«#S
3® 1® 3®

umm. *#7"-X (0 6.3.16) mm box <0 6.3.10)
effttfflSStTD 5 0

950±100 lx 1500 lx

1) IlitiSlcMLT
tf?ij6^tt5iw«s*fe»i;es4;<abnT^

c©j=3^#^, -$tc-r^T©-y->^$r#i5S"flitc<, -tesic-y-> 

xtmssu s$vfc-y->7‘jHcpF?i)&ott5)ie*a5tffi7)i#xBn-5. cc-ca, c 
h6©2:7©as*6©Bi7tcJ;r)S§$lcESS*£D-5©S, R$H4©SST£’'66t)W 

fcLOSSMtf-5, 2 6 l=#9iJ &o M-t-t > ^ E I:# L, HoOAf:f'J-, 
Hme©<f?$vssfflv^Ti^to-e, rff$uv\i, r«FSi*u, w#^j©S3©*s3'u 

-ICIK»LTfc67„ EOilV$£tttt, C©H'7©*t'3*iJ-le#£tl-5+)->:/)Ws\ 

0KI:j:bT*%&SSST#Mt-^C6AW#T&^.

2) mB#HtettlR&lelj8LT

$(ms#as. im^asi, mmz-mtmi.fr<b%%titz%s9ktvcm-%^t&z,miv
tc. 0 6.3. 14 ICSt"J:i>te. $®SICigSSft^-9->yS£1 5-I
©Sc^S'SSti/:XS-;Mc»uTt)bU, e
+)- > y sre©raffiR.s« & •> x -y 7x©*&£)woi<%>fc.

*^l:llf &S6T0 6. 3. 15 ICSVfc 21 te©+h>7>&atRLT
mmtfzc mu#3iscjrbKttii* e. 3.9 ©eerti-iersissLfc,, mme e. 3. ie. 06.3.17

©H^7"—XffTb/i,
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m 6. 3. 14

hW^OckDlzML^Tb 6 3
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6.3.9 3 feittyiro+i-(21

ififrNo. l^frNo. St 1̂ z o

1 6c~6r—2b 28 6m-2b-6o 55 2m-4g-2m
2 4y-4g-6o 29 2r^4o~4yg 56 4c-6yg-4y
3 4c~4yg-4m 30 2c-4m-6c 57 4yg-2b-2g
4 6c-2m-2g 31 2y-2b~2m 58 2yg-6r—6o
5 4b-6r—2b 32 2m-2g-6o 59 2r~2y 2c
6 6yg-4g-6o 33 2c~4y-4b 60 4r-2b-2m
7 2yg-4yg-6c 34 2r-6r—2b 61 6m-6r-2g
8 4m-6r-2m 35 2yg-4g-2m 62 4o~4g-6o
9 4c-2b-2g 36 4r~2g-6o 63 2r-6m-2m
10 2m-4o~4y 37 2m-6yg~6c 64 6yg-2b-2g
11 4yg-4g-6o 38 2y-4m-4b 65 2c-4o-4r
12 2c~6r-2m 39 4c-4g~6o 66 4b-2m-6o
13 2r-4b~6c 40 4y-2b~2g 67 2yg-6yg-4m
14 2yg-2b-2g 41 2c~2m-2yg 68 6m-4rH)c
15 6m-4g-2m 42 4yg-6r-2m 69 2c~2g-6o
16 2c-4yg-6yg 43 2r-4m-4y 70 2y-2m~4c
17 2y-2g-6o 44 6c-4g-6o 71 6m-4o-4m
18 4o-6r^2m 45 4o-2b~2g 72 2r-6yg-4r
19 6m-4yg-4y 46 2m~4r-6r 73 2y-6r-4g
20 4r-4m-4g 47 2r-4g-2m 74 2c-6m-4c
21 2r-2g-6o 48 6m-6yg-4b 75 2m-4yg-4b
22 6yg-6r-2m 49 4m-2g-6o 76 2y-4o-6yg
23 2m-4m-2b 50 2c-2b~4g 77 4c-4i~4b
24 2y~4y~6c 51 2r-2yg~4c 78 2y-6m-2yg
25 4b-4g-2g 52 4y-6r-2m 79 4c~4o~6c
26 4c~6n-2m 53 2y-4yg-4r
27 2yg-4r-4v 54 2yg-4o~4b
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iii 6.3. is ns*r£su® i +»■ >7")v^tz o ®fii$ner=i

2) toRfiMBBtcMUT
a. —

6. 3. 11 afitflcH 6. 3. 19 -fLT
® ^ lb® 11* £ W=t o T£> 9, ftoT,

b. nw 3 tottMiroSSS:
IWB# 3 ftJ±e?£®SS$:£ii 6. 3. 12 HfitRclII 6. 3. 20 ICSf, Ir» 3

KERMIS:
th>7‘;l/<h, fg ® R $ (1 £ f# T ® -5 "9" > 7° J1/ T ti: b 7> $ *i> & < , 
•9->7°;l/tcyLTH®5j'tib7#7)i’*SU„ C®7ili, 7tlbro+h>yiHC*t
L, WSU>) tfo IfFS^I-j ifoflJ£$n*l'-9->7”;l/2:#Ab4l, %bT#WI:^ 

R B£ $ Ai 412 it t> ® t ® t> tl -5 0
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*6.3. 11 -> x -y 7 x to *?£ 1C =fc -S-*tW«©$S$ <h RSlt
NT H.N T.K M.H E.Y 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 1.2857 2b 0.9048 2c 1.381 2c 1.4286 2c 0.9429
2m 1.1429 2c 0.7143 2m 0.9048 2g 1.1905 2b 1.381 S 0.8952
2w 1.1429 2b 0.6667 4b 0.7143 4b 0.7619 S 1.2381 4b 0.8667
S 0.8571 2y 0.4286 S 0.619 6w 0.7619 4b 0.4286 6w 0.7333
2c 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 0.4762 2m 0.2381 2c 0.381 2w 0.4286 2r 0.0476 2r 0.2476
2o -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
4o -0.3333 2o -0.0952 2k 0.0952 2y -0.2857 2g -0.1905 2yg -0.1429
2g -0.381 2g -0.2381 4r -0.0476 2m -0.3333 2k -0.2857 2o -0.2095
2y -0.5714 4g -0.4286 2y -0.381 2k -0.381 2o -0.381 4g -0.4571
4g -0.7619 2k -0.6667 4c -0.4762 4y -0.7619 4y -0.5714 4m -0.5143
4r -0.8095 4y -0.8095 6k -0.7143 2o -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 -0.8095 6k -1.0952 4g -1.0952 4o -0.8476
2k -1.381 4r -1.1905 2g -0.8571 4m -1.2381 4m -1.2857 4yg -1.1048
6k -1.4762 4o -1.2857 4g -1.5714 4r -1.7619 4yg -1.3333 6k -1.1048
6w -1.9048 6k -1.4286 4yg -1.8571 4o -1.8571 4r -1.7619 4r -1.1143

6c 2o 6b
2b \2y

S 2g 2yg

0 6.3. i9
±:?##m
T :
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6. 3. 12- 1 mug N. T © 3

NT
10B 20 g RISE 30 g RUE TO RJ£E

1 4b 2.095 4b 2.571 4b 2.4286 4b 2.3651
2 2b 1.810 2b 2.095 2b 1.8095 2b 1.9048
3 2m 1.714 2c 1.714 4c 1.5238 2c 1.5397
4 2r 1.524 4c 1.667 2r 1.4286 2m 1.5238
5 2c 1.524 2m 1.429 2m 1.4286 4c 1.4921
6 4c 1.286 S 1.048 2c 1.3810 2r 1.1587
7 2w 1.238 2r 0.524 S 0.9048 S 0.9683
8 S 0.952 2w 0.476 2w 0.5238 2w 0.7460
9 4m 0.667 2g 0.048 2o 0.1429 2o 0.0000
10 2o -0.143 2o 0.000 2g -0.0476 2g -0.2698
11 2k -0.524 2y -0.095 2y -0.4286 4m -0.3016
12 2y -0.667 4g -0.333 4g -0.5238 2y -0.3968
13 2g -0.810 2yg -0.381 2yg -0.5714 2yg -0.6508
14 4o -0.952 4y -0.762 4m -0.6190 4g -0.7619
15 2yg -1.000 4o -0.810 4o -0.8095 4o -0.8571
16 4r -1.048 4m -0.952 4y -0.9048 4y -0.9524
17 4y -1.190 4yg -1.048 2k -1.0000 2k -1.0317
18 6w -1.238 4r -1.571 4r -1.1905 4r -1.2698
19 4g -1.429 2k -1.571 4yg -1.4286 4yg -1.4127
20 4yg -1.762 6w -2.000 6k -2.0000 6w -1.7619
21 6k -2.048 6k -2.048 6w -2.0476 6k -2.0317

0 6.3.20-1 SKS-N. T toRSlltoSSSOS^U
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*6.3.12-2
H.N

10 B 20 B RSfil 30 B RM W-tSi Rif fit
1 6w 2.286 6w 2.952 6w 2.5714 6w 2.6032
2 S 1.381 2w 2.714 2w 2.0476 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 2c 0.762 2c 0.714 2y 0.5714 2m 0.4127
7 2y 0.619 2r 0.286 2o 0.3810 2y 0.3968
8 4c 0.619 4b 0.048 2yg 0.0476 2o 0.2222
9 2yg 0.333 2y 0.000 2m 0.0476 2g 0.1905
10 2o 0.286 2o 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 -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
15 4y -0.714 4o -0.810 4y -0.5238 4y -0.7143
16 4yg -1.000 4y -0.905 4g -0.7619 4g -0.7143
17 2k -1.048 4g -1.048 4yg -0.8095 4yg -1.0000
18 4o -1.286 4m -1.143 4o -0.9524 4o -1.0159
19 4r -1.333 4yg -1.190 4m -1.3810 4m -1.3016
20 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

ip#) 6w 2w

' ----k

s 2b 2c 2m 20 ^ ^ !i *« 4r 6k
I 11 I i I 14 Hi

11 i\\
2y 2g 2r 4b

7s.
-2 -3

@ 6. 3. 20- 2 ### H. N <DRmm(D£fem<Dfe£^
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*6.3.12-3
T.K

10B RSfil 20 B 30 B RJtfiE RSfil
1 2w 1.381 4b 1.238 4b 1.1429 2m 1.1111
2 2m 1.238 2m 1.048 2m 1.0476 2w 1.0635
3 2r 1.048 S 1.000 2r 0.9524 4b 1.0159
4 S 1.000 2r 0.952 S 0.9524 2r 0.9841
5 2b 0.952 2b 0.905 2b 0.9048 S 0.9841
6 4m 0.857 2w 0.905 2w 0.9048 2b 0.9206
7 2c 0.810 4m 0.714 4m 0.8571 4m 0.8095
8 2o 0.810 4o 0.667 4o 0.5238 2o 0.6349
9 4b 0.667 4r 0.667 2o 0.4762 4o 0.4762
10 6w 0.286 2o 0.619 6w 0.3333 2c 0.3810
11 4o 0.238 2c 0.381 4r 0.2857 4r 0.3175
12 4c 0.095 6w 0.190 4c 0.1905 6w 0.2698
13 2k 0.095 2k 0.000 2c -0.0476 2k -0.0794
14 4r 0.000 2y -0.571 2k -0.3333 4c -0.1746
15 6k -0.714 4y -0.714 2y -0.5238 2y -0.6825
16 2y -0.952 4c -0.810 6k -0.5238 6k -0.7619
17 2g -1.048 2g -0.905 2g -1.0476 2g -1.0000
18 4y -1.143 6k -1.048 2yg -1.1905 4y -1.0159
19 2yg -1.286 2yg -1.095 4y -1.1905 2yg -1.1905
20 4yg -2.143 4g -2.048 4g -1.8095 4g -2.0159
21 4g -2.190 4yg -2.095 4yg -1.9048 4yg -2.0476

2o 2c

0 6.3.20- 3 »f T.K0RSi®^l»Sol'
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6.3.12-4
M.H

10B RE# 20B R^m 3@B RJtfil RISE
1 4c 2.476 6w 2.429 4c 2.5714 4c 2.4444
2 6w 2.476 4c 2.286 6w 1.9524 6w 2.2857
3 2c 1.238 2c 1.286 2c 1.6667 2c 1.3968
4 2w 0.905 2b 1.048 4g 0.7619 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 2yg 0.381 2g 0.5714 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 0.4444

10 2yg 0.238 4b 0.190 2yg 0.4286 2yg 0.3492
11 2y -0.143 2k -0.190 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 -0.5714 4yg -0.5556
14 4yg -0.667 4y -0.619 4yg -0.6667 2m -0.5873
15 2o -0.905 2m -0.619 2m -0.6667 4y -0.7143
16 4y -0.952 2o -0.619 2o -0.8571 2o -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 4o -1.714 4o -1.619 4o -1.7619 4o -1.6984

2w 4b 2

4y -1

2@g

3 2

2c 2b
u

1

1

4g

nr A2k 4yg

7t o
2yg 4b 0

2m
4y

1
6k

v

-1

2r 4r 4m 4o

-2 -3

2w 2yg 2r 4m

4b 2b

4c 6w 2c
2w

2b 4b/ 2y 4yg 6k
4y I

jL lii
4r

4o

t Hii. o~ '2r 4m
TT
2g 4g 2k 2m 2o -2 -3

m 6.3.2o- 4 ###m. h
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^6. 3. 12-5
E.Y

101 R£E 20 g RJtE 30 g RJtE ¥■&} RISE
1 2w 2.333 2w 2.238 S 1.8571 2w 2.1429
2 2b 2.000 2b 1.905 2w 1.8571 2b 1.7619
3 S 1.524 2c 1.857 2c 1.4762 S 1.6667
4 6w 1.238 S 1.619 2b 1.3810 2c 1.4603
5 2c 1.048 6w 1.286 6w 0.9524 6w 1.1587
6 4c 1.048 4b 0.714 4c 0.3810 4c 0.5873
7 4b 0.762 2m 0.381 2y 0.1905 4b 0.4286
8 2m 0.714 4c 0.333 2o 0.0476 2m 0.2063
9 2k -0.095 2r 0.048 2k 0.0476 2k -0.0952
10 2yg -0.381 2o -0.095 4y -0.1905 2o -0.1429
11 2o -0.381 2k -0.238 4b -0.1905 2r -0.2381
12 2y -0.429 2y -0.476 2r -0.2857 2y -0.2381
13 2r -0.476 2g -0.762 2yg -0.2857 2yg -0.4921
14 2g -0.476 2yg -0.810 2g -0.3333 2g -0.5238
15 4y -0.667 4o -0.810 2m -0.4762 4y -0.6825
16 6k -0.857 6k -0.810 4o -0.5714 4o -0.7937
17 4o -1.000 4m -1.190 6k -0.9524 6k -0.8730
18 4yg -1.381 4y -1.190 4g -1.0476 4r -1.2857
19 4r -1.381 4g -1.238 4r -1.1429 4g -1.2857
20 4m -1.571 4r -1.333 4yg -1.3333 4yg -1.3810
21 4g -1.571 4yg -1.429 4m -1.3810 4m -1.3810

E.Y

1 m 2w 2.b

f

4c
S 6w 2c 4b

2yg 2g 
2k 2o 2r 4o

6k

4r 4g 
4yg 4m

-1 -2 -3
2m 2y 4y

2yg 4y
4o 4m2y 2g

2o 4y
2k 4b 2m 6k 4g 4yg

2r 4o

2r 2yg 4r 4m
¥EJ 2 n 2k 2c 6

'

N 4

< I '

b 2 n 2

' I ’

(

'

2y 4y 5k 4

y\:

g 4yg
U L.

I I
3 2

M | | M
1 0 -1 -2

S 2o 2g 4o
-3

0 6.3.20-5 YfflRiI05ga®SSH
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(4) *§8

-yttiRft, j6V'l:RHe 3 tttLRiStoSSIftlCOUTii 9 ® LSSttOE* ^:#gi

#lcyT6##©EAA'6##T6.
1) S#9®U$£ti
»# 5 £ Icy L Tff o fc-y JtlittTS 6 iVcWH4©i$§$lcy L, |W|8SteST#6*lfc 

miecDig$eE e. 3.21-1 tc, xm# 3 6.3.21-2 tcjt
gift. C#S©Hj;9#6^%j:3lC. -yjtKiilcy UT, |5)9# 3 
lilcML, #9igL6*m#M^6tC-5«6o#4/%<, $6LT©3 <hex3„ 
A###tcyT6|sll# 3 (H 6. 3. 22) , iXMcfflMH (H
6.3.23) S15t. sue3ttJtefticyLTf#6tl5RSf*<h-y-Bf#6n^>R$ 
tttowictt, ##icmiyaMM#AmAsy6. c©ct<j:omB#3ftttRri©^*tt-y 

J:l:«#i©$g$^l$ElW*©5iS$6-¥x.fl«t$©Su#?iTa65><haxJ:50

JEtitllSI] (ObserveriAII)

e 6.3.21-1 -mm&tmimvtm

E 6.3.21- 2 3
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2 -33

4b 2b 2c 2r S 2w

3

4b 2b

2

2m 4c S 4m 2o 2k 2g 2yg 4y 4g 6w 6k

1 0 -1-2

2r 2w 2y 4o 4r 4yg
2c

-3

H 6. 3. 22- 1 *## N. T ©—3 ttitiR&roieei: RSOMIS

4c 4g 2c 2g 6w 2b 4yg 4y 6k 4o

1 ' ' 1 ' ’ ' >

4b 2w

i •

2m
' w

2o
'll'

4m 4r

' V 1 ' U 1
1 1 1
3 2 1 |JL : 1

11

2k
1 1 1
-1 -2 "3

S 2y 2r

El 6. 3. 22- 2 %## H. N ©-# J±«i££ 3

cm
\ 4b

T , XL
2b

■L
4o

' 1 '
6w 2

' Z i'

< 2

'

y
'

'

2yg 4
1 \

g 4yg 

/
1 1 /II 1 1 A | 1 1

2w 1 4m 4r
4c 6k 4y

-2 -3

2r 2m 4b 2c 2k 2y 6k 4g 4ygmm 2 b 4m
1

6w
I 4r| 4y

J 1: ' I' ' '
ljL ’ 1 '

< |y ' 'll ' W
i----------------------- 1 ; | . A < | , k A A
3 2 1 I

2o 0 2yg
2w S 4o 4c 2g

El 6. 3. 22- 3 mm# T. K 3
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¥£) 6w 2w

4

S 2b 2c 2m 2o
I I I I 1

2yg 2k 4g 4yg 
4c

L
Y\

lit
4r 6k

1

2w 2c 2b 4b 2m

2y 2g 2r 4b 

2r 2yg

-1 4o -2

2g 4g 2k 4y 4m 4o

-3

6w

1 -1

4yg 4r 6k

-2

2y 4c 2o

g| 6. 3. 22- 4 ### M. H 6 3

¥K) 2w 2b 2c 6w 4c 4b 2m 2k 2y
2r 2yg

4y 6k
4r 4m 
4g 4yg

-1
2o 2g 4o

-3

-mm

1::1:' ' t ' ' i

2y I 2g. ill,
1

4g

f ■ i i

3 2 1

\f\■\ 1

2k

; i ;
-1

I 1
_2 -3

me. 3.22-5

y = l.llx
R = 0.9691

m 6.3.23 (h3 4:6R^#(7)Eb#
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2) 5##

—cutest -@i:s$snd-9->7>iC)tfLiFij$"r5toics-r;5

eMSitteUfct C-50 6. 3.24-1 £#fc. 1 +l>ft)bS7cO©ffi6l!m
#W(#LK*©m()&*LT()5. £©*S*a'e>, -*tttRr£©*7>$i -y->t'sS0©¥U

Ztzib. 1 *t®-y->"/2b©W$ICgt'-6B#H&yn-y hT52:@ 6. 3. 24- 2 ©±5 lift 0 ,
ran# 3 ttfffi&znz.

M'WE^'Bfc, SS©$©7)$I,e,ft, »»#«,
*'^-50#ra©fil^S»tJ21 t<4 0, A#©m?AI@|l# 3 ftJt&©5W«*l3 2:84)415.

0 6.3.24- 1 -MltKS (2 ft) 6 3fttt#& (3 ft) © 11>7* )«fc 0 ©ffl/£Wf.S

0 6. 3. 24 - 2 -KtitKiSi 3 ftlbR&©-* (2 ft) ©^£8#^
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3) ffSVUEfe

(*6.3.11) (H6.3.25) ^6. 4-0®!$
iS5«A'5.ibtlfcff*LUlfi®««S CIELAB to a*, b*«T:/n y 6.3.26
®£4&*£*&ft-5o 5 £<b'>&<, ±
e, gu>mfi£LTifssftssJtiw^etoSSjRic-srrs4tfimuzntzc
LZj;»i6l=ieic. i^¥®IS6-®#4i:*;uTti:, Klfc#£LTil#6M5£*F,1£-f3Alc*f 

LT;t<idfcSS$"(:*-S®IC*flT, ^¥6tt#ICfffiSWP^<h A6MSIC LT*5

o, crocAicEHTs^gfcn^au'beAeii^. ^ati*t>ff*vu^ttisisnme
It, C®t;46K##®g#IC##

(4)

4-0, E£tcM%U/t2BI@ff«£ 34®ff«
?£IC*>OT, f*®XT-'yytCfe(4^|B|llt+b>^)bM®t:D#*&tbR&, %
•5^<$E#lc*fUTmA#Ai>^6&®J;4ft#STfTd?uc®tcM%£iifcS&T'S9,
c®isiBf 3ttiteffi^e»f#en?>K«ffl®satt. $gosivs:$tt,
T, 4-@ff«Lfc„ ^®SS$, H»3fttt«r£tt

®-MttKfticj:b^«gs#r=ws® «r=Tf85o%i) .
©Ilttiit: DEO
® tit®^TE< 5—yjt «;?£<): RSfitito'tcMIfitofflMltieK.

•5.
C2:A#m&4l2:. ®-3T|5)B#3ftJ:bKi£tt, -L'8SBIC*tt;5-^S£UTSffl&*ST

$>-5t#x5»n, 4-fi®2aPi?£®tf®tCfct+5^j£tLT*)it%Ae.n5o
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3#i±R

-0.50

-1.00

__________________________________________________________
2w 2b 2c S 6w 4c 4b 2m 2r 2o 2g 2y 2k 2yg 4m 4o 4y 4g 4r 4yg 6k

-1.50

+»->^u£

Bl 6. 3. 25 3 (4^^#)

%

2w 1.33
2b 1.25
2c 1.10
S 1.06

6w 0.91
4c 0.86

4b 0.83
2m 0.53
2 r 0.15
2o 0.02
2g -0.19

2y -0.23
2k -0.37

2yg -0.40

4m -0.73
4o -0.78

4y -0.82

4g -0.86

4 r -1.03

4yg -128
6k -WO

#<:2w. 6w, 2k, 6k)

10.0 15.0 20.0 25.0

a*

HI 6. 3. 26
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6. 4 MRffiH&SK

6. 4. 1 mmo'M#>15

$-r, s-as»(9asFsiiit-sfcii)ic_hiB wd4 ©Btmm&ifB&f^©is. 1999

f 11 TC42&ISO/JWG20(42/130)X3 y 0*

tITtollltnXXI'SfM'r-S, $##141 tLT, WD4©B*S§K, $### 2 t L 

T WD4 tcy-r-5B*3X>h$r$#f-E>„ &#, $#LXB*3 X > h©tpT\ JP-8 $

%w, ±ibx3-y-y t-iishm#aGigttivfcnx> hT. f#ai#©%©#, -e

X3'y7r-4^ia»lt WD5f#&l:RLT, B$^S©*MA%*&#-5j:olC,

->5yLlz-->g >SSa$*©BA6f#ooii»5„

e. 4. 2 #m -

WD4 ©ftStcotxTttT© ii c

1) }£<D£?t£tircfe-s.

2) Raw data, unrendered data Id to

3) *ffiA©=P#, (CMl"-5IBizE^S-57)i, ^SITIA-MEC

61966-9 $fc, SJS^litoMlcourrolBiiEfc*©.
4) iso rgb «, ->->*fctt, ft9*©WJT»sBro©e5ffl'r$>5icib7>>7)*6r

CRT XXX"- M%PgM#@&#LTty6.

5) 3X3 h V XX4*ttiT-5?$, ISO RGB OECF 1C =fc

y#SBfl;LT©3„
6) P17 6 ISO DSC metamerism index #, # #© lj jl; t # l j X# t

±fB©6-9Ii£MlB*3XX H&X3yy X

tCfcoX,

WD5fMIC|6]ltT, B*7)>6#IC5$<S31" tX t tt, *©3HBT?*5.

1) ai'BSSS'JSiilCX'tiTtt, IEC 61966-9 s§im-r-5.

2) ISO RGB©$ll$i(gSftt>©©*tC-r-5o
3) metamerism index tCX©T#, B4Xy 6 # X X # it X^ 4~ trj

4) Xn-XIC#UT, ISO RGB#, 13#, *^©XA©e^RX%©t#$TtC

to
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4)J*l:ouTti, xn -y x A-;b£S*®S*SRl;: =k 0, B *#567)15 BXvh 6 # -5 AST 
th^iiK -eroffi®q|glcouTli> ##W, K#M75:m#&A*'6#7)i&^. 
lflCOUTtt, i(o3 ±0, X3 y'7A—AkSICTSUT, ftftWtci'X® o£^

75:43, IEC 61966-9 tt, gtlC FDIS 
tLTEWT. OTtofllSHBICO^TiiSLTHS,

• @IB#14
• y-TtfSssiett

• SMMAiS—14
±IB®»l$JSB®tf=T, ISO 17321 ®*?£ A <hM$7)W«eiIBte, 5b7tiBS$#14

®#i&^&?&6. tit, mm#i4®#m^m4)gfM*LTw-5. dua iec e 1966-9

®E$(couTi%0J1Lfcf$, Abi&iso 17321
i'i:T5.

*H4&4: 0 M®* 7-tr** X 7#®mi#AA«§@l:M*^6##14®#m&6t44,
ffUBttTtt, 6*75: i: 6SB« L7t AX b AX- b &RU15o7c„ V*L

4®*8rm, 6*®tt'6oS, $186$,-Mitt, *ffl®TO—|4&<!:®fcJ&,
H$toiWl7ai|$$5W4, ff«7b$EUH £:Hb fdI9E7)i$>-34c„

*fc. ^<®B66 DSC tt, 6«)@titi$i|1$P«|g, g«)0/X'7>XfflgS«sE&SxTH-57)s\ 
#6$#75:##lcMLTI4, ##*6^b$f4TC4l.6®Bm##B&1$A&66C6Ai* 
t?#75:4)®6#g-<*%g4lTW^. IEC 61966-9 IC*5UTtt, ±i$® BMig®«5S£j# 
»U»S®SoaiJ^M«6t*-5«®i^ASnT*0, DSC 454;TX, fyXJlhrt*^ 
7ICMLT. ±izBV4c4i*B®6®iittt®ateS6^'a$snTH5„

B 6. 4. 1 XtoBICASftfc, l@fg (dark box). AX bAv-b 1 (test
chart 1) SB 6.4.2, X3 IcAlX PtW»14434:U:, AX bAx
— b 1 W^'L'dC^® roj -eASiiTU-BSS-lCagttbbifcA (hole) ICttsbjAiiXV—Ay 
~f (B 6. 4. 4) &-5M4, A®A®#l:R:(464i7tB:mKA^%644i6#6*®#*&^6 
466C6I:4:0#1@T#6. CCT, AXbAx-b 1 *®X’U-XA-;b43<tOt, X* 
l/-A'yAtoKlt*£3E 6.4.1 l:A*. ^*lK#%#14®#l^at:43tiTI4, *S)7>X 
(auxiliary lamp) l:)SEI*6m#lxA7l/&&#6^#®{##bA;|/^bMf 6 C664: 0 
^-XB)g#!*#t4®AR%^&%kB?A6C67)!uT#675:S. *fc, »7t)CS:®Wt4®»ISt; 
AUTtt, *f, B##14&#I@L, A®^$l:4:0SI6A-X&#1EA^7: <h7)$6ST

u-T4t®atot), » x 7®eM4--L'$icot>tiiea5.4: xsssnTti-67)s, A®aa 
tLtli, t6ai$AX7^bttlASn^iH«7)$WA-5At9-tt&#S.LXc#6, A-OSIS® 
#147)1, Kate* X 7®#146B8tLTib-5 2;®%x*lc4:;5 fc®Tifc CRT A'-f XXV 
4'eto®iB«AttiAEggl:MLTfcib'C.'g|!l7AUTSI$S4l5e67)s'^t7„ DSC tc43ioT*
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19-tt*%:£'t-5!KH<h ITti, 3tH> 4 *11, 0@*©T't#>>X7t##©#a, 
fi^HSAV XAtCJ;-£*7-'>x-7T >X&£'*#(fbn3»

$fc, Bgffitf£©AX hAx- h 1 f y 7°&6^a. 7\©#(C#
tt6tifcteE«*6%tirsn5»e7te$${t:d-er5c«htcffl5ei-5 j:5t;LTU5aet; 
OUT, y,Tlc5K^-E..

ilSroTOltilc^^SIfS^X HAx- hT\ l%HT0SI»^#it5;iB, BE 
T&6. L*U DSC ®|igim*tt©»l£ICHLT, ©4o«06#>T#IE##
©fc»©^SMIfc*b-f.hTU.5Jg£*'^'©©T,
®9&< 0%l:m^#9:#*%gT*6. Bgffi©l*ltiJS+^ICffi^KW(2%ftT) lrt£> 
ztizi.o, ^as^e»^saLTBtnroAWUfc!i0^7t«, 8Sn®i*isic®«stiT, a 

6Mtttstisenate <&-£,„ ^©ss$, a©®# 6H-* e>sffl-rnif,

0 6. 4. 3 ICtTJ; 5 tcAtoASS 
SrxXhAx-h 1 ©*S££it6£LT+5>*SU*SS £UT©5„ C©j=3lcT^,C 
ttCAD, ®AX=E««T*5AtogEy-^EItLfci*6-T$.bTfe, DSC ©#feg*##& 
B^1-6CA*T#S. g#«#©##l:j:6#l@K#&g*T6C6*M#
ite-S.
fiiT6^A, s«i«iE©7;c-fv x"A©s5#*5©ti:, -yziz^i,mtamm

©##©K#T, BttisSftW, #faTa#&**6*,
^#&#1ET6/:&IC, fX hAt-h 1 <D±T<o8Kmzm-ffz¥U-X'r-)l£mm-r 
5. fllSlcELT, Stiti*frH*'|B]UTfc5Xj:6ti, #6*l^e*©XV-XX-JV6-e 
ICOl^T, ^©tBXj© R, G, B xv'7;Hiftx-Xtt, #L<%6l±-fT&^. JSofil
if. xi/-xx-;csstcociT, ^©m*© r, g, b 7A7;cmi#7-x*, &m#m
t*4oTH5S&lt H6*©Jti5*f+*'MjL;£££tC&3o IEC 61966-9 lc43©Ttt, 
±EXV-XX-;i/6®©H#7-7S:ffl©fcS®#raiCj;0Ett©l$SS1iIELTA^o 
ato#l«, #!$&#©#*l:o©Tli, mss#0ST5c <h£43SJj»-r-5„

0 6.4.5, 0 6. 4. 6 ICltMWtt, 5j'XSSl$i|t6©ffl$5iS$«SrT'il-e'ftTl".
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Main lama
Colour tern perature 
conversion filter

Test chart 1
Digital camera 
under test

Diffuser

Dark box

Auxiliary lamp

Main lamp

Optical fibre

Spectral light source

Monochromator

'Test chart 1
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A 18 A 18
A 12 A 36 A 36 A 12

(ii-4A 9) 2 A 9 (ii-4A 9) 2

(„ -8A 9) 2 8A/9 (11-8A/9) 2

----------------------- ir

E6. 4. 3 1

Background
(Reflectance is 18 %)

Grey chip (No. i

0 6. 4. 4 *7 1/—^ "j ~7°



3t 6. 4. 1 X 1/ — X X—)V$5£.Zf )/—^ "j "7°(DJ^St^

/ Reflectance(%)

0 O.O(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 32.5

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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t; 60

I 60 80 100 120 140 160
Input light level (cd/m2)

® 6.4.5

-20 ■

400 450 500 550 600 650 700 750
Wavelength (nm)

E 6. 4. 6

IEC 61966-9 o -hM! #14(Spectral responsivity

characteristics) (1 ^ ISO 17321 tC4otj"(Spectral sensitivity)<htENiila

ISO 17321 (C&U-m,
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fcESeffl : 360nm^b/>^< tb 830nm 

: lOnm

IEC 61966-9 Id^tATte,

##$G@ : 380nm 780nm $T

SiSfelRi : 5nm

V 830nm

61966-9 360nm frb'PUK <tb 830nm, lOnm

£fc. ISO 17321 Cb%A CjoWTkL lOnm f^RITEI * ICO UT A / b

61966-9^, ^-(D^#6LT,
aT^6&#@##m[:^BT6^m(D#lE^m(:c^T#m(:EMiLTW6^ C(D#

yo^jiv

y hb>X7y^(D

CCD teu M\ti^?$(DUM<Dfz&\zWML^y^ v §o —#!#(:#WZ^i-y ^

±io%*#T&a^m^^3T&^. o&o,

±10%T^#L366^3CaT&^. C(Dj:3^^#(: 

MtTfe IEC 61966-9 tlfcWJE^&t^JjlS^^o
ISORGB(D^#^m^^)(D(hT^C^(:MT6^t:3WT%7tt/<6o

• Method A « Method B flit^,

. IS017321 WD4
m±(D##T&6,

. MethodA(:CWT^#m^m-#^T^<,

@A^[El(D>/a3.l/-y3

IS017321 ftmm

. 4^b^fb<-t:-y3>(hLT, MethodATkm#(%mm{b&, MethodB

Method A
PEAK, cMYi 2.2 3

1.5 ##^mw)^#^b^l6.
. MethodsT#, #a%^m

^ntzt£tb IS017321 WD4 (D11 >V 2.2 t ITU-BT 709 (DE=^ □ ti:(C J:^M{b
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-m&<, <£05.

• iso-rgbesPiflro5E<i£ai!£-r-5„ c£ti:£om##0@m#i:m@&#Ai:< <
A-5.

Sf^tC. metamerism index 13 33 U T Xi£HIt(7)11^(i£Hi<Fi 3)-Jr WIS*£

5Citt5.
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7. SSSffl

7. i

B7¥l$roBK$S:iS$X, 1) *7-7‘U AXST-X • X7TV l; 
IT, ICC 7‘D7 7T-|l/'\C0$if!*CD7'l' — H"A> 7l7=fc-£>W*ro&#IE7?a:6fffl"i"-Z> A 
A, 2) A9H.$Se&fiffI5ISHiA*8M^#ST85'7,ll/TA'> H•*7-• ->XxA(Di$
s-®j*£»a-#wu 4-#, &a'£**u y.T®=k

7. 1. 1

AttiAE3sf#ttl:ttSU7cfi«ll$i)SHSEIltiiIET*6 ±7!7l"-57c62)(7)ICC7‘n7 
7TlB£*iJfflUA**IEtSfie©ffi®#rU:IWbTtt, 7,|J l;LT, ^ro*
»697j:S$i¥r£$|i$fT • BP%, AmAmmfTfiiipSicllT-sgEttBB A, lift
5fito$'|Jj£coyfE*7°D7 7A;i/i1IE8^ LTfflSf-5 7 AT, EtoBHlcST'HTfeflll 
&MIET67 7- M/\ v7*&#B&T6#&&m^T, Ax-AU >7(0^### (Bit, S 
**A") f 0#IEi;##ASA&#g.T#A. |s|Rlc,
z<D&?ts.mm%> i$S(oicc7"d7 7t;p$a-xitlt, -e «±@i%mALT%gm#i; 
TTT-7f*]@6Bju$iTVfc„ set;, m#*a&#at;igmf5@e-(Daa&#^u, To 
7 7 T llx-7coT-7EZA 6Sigro|ia&i6*5>l;-7nTliA-r^SA, fgSUAte®^ 
at:j; 0 S et;f «T-7mz)mAT-5 c AAA0mm&M*t;T6A#l:. Tv h 9-7@ 
#T6AK7l#g@iAA7l;,emf-7#m7)#f70txX^>7l;3&^6A7AT-Xm« 
frta, 7°a7 7T;t/T-7(ym$mAMHN#&(yM%^m^Ti5CA&A, 4-m, S6I:#M 
T^ S' IS ® £ 9H # t: T £ fz o

-:fr, <ADS,SIITj:fiff$g«IEItAS»$^«ST#5-x'IlzT/t> K•*7-• ->XAAI;M 

VTti, #8# r^-To-AIl/fva >7"D-7x7 hj *A*T?ffl3SMf8‘f>CDTII/TA'X F<0*7 
-XA7 h;i/£mTcB7£,*ae»ii<yfc*<yiifSAaiA->xAA£Sfi-#’Mu 4-mse 

t;##A&M@l;#*&#WTT#7XAAT&6; A&*#.L/2. $7c, «S->XtA® 
SWb##®fc»lc£'B/j:Mta8®ttm£!SA., 7XT£#S<OiiftilAft3$2m&#i6ltB

S, 7-'—77*—x-y h, 7 7TI1/7*—T-y h^ASr^BIcT-^AC A%#eA4:L/:.

7. i. 2 HlSSzp^ciy^n-^

*¥SH, i5ttl;*5tt5AM*ttggroe#i5T7%toBglttttiefTo/;„ §I*ES, Hi 2
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mwj.mmfrzMfevmmitmmsmzmzs-Dttzztzmm.tirz. 

&ffS©SK*£ffiIE-r-5fc*l:©ICC7n 7 T'f ;i'W±feP!JS iLT{i*WSt-5j#IE7 

-i - H/Vy j7tottia*l:onTti, KTro®Btc?±A VT, fflE«zpE^ro£»i>0 £aj«t£ 
"I” &-5o

1) HI 1 ¥)*BK$c0SStt*5J:tX*ffltt&l£< , H 1 2 ^l$M#©HE»STt7)
^®5G6KJt£fi»5„

2) ±E%*roS6S®0iA*,

Sfc, tEA/tX HfifflS->XT-Ai:MLTtt. EI%6tJft*|S|^nvx» h £ ©fli JBcttti 
£'6aCT,y,Troj;oA«Wb(Dfc!»tol$li$:toNLooS$'r^#g*«MRUi:$Si*i

1) (S*#6K, f-J,7t-7*;h, 7 7-i)lyt—^y

httZ) 5.

2) mttaEtogWiSSF^to^EXn-x'xX h£©eS3mx$£6»l£ Ifltt
JS*5t, XEXa.-;i/&££BiH*t;T£>o

7. 2 hxA*9-H#ro|Ei£Sie©®Wt:

7. 2. 1

*faaA-**^%g+©me&a£S*#m©E-&&#Ei, 

£@%0%^©^ge;*R©$g@#t:LX:%(^m^X^X h;WDS6«r=11: j: 19*»7c= ^LT. 

SrACSS-fflUfci!; (22) tc, -etoMSSSESAn, STt-f >+©^»)tftlt»JS¥$*«7c. 

£©#©M@£LT, ^#*%Kg+©m#A'-X^6*mLT:#:»%S#$£@:%7>XT 

T^9tKW@S8tTareUfc^3tSW¥*Wj:5££^e£ofc. £©S0ti;, «7t7>X

ttWttfSieMgXEX HI/££7)#A6ii6. Wic, soOnrnADSrSfttoWSX^^ h;iz©5$

$c=to, tabr, £©$g@#c^LX:a(22)

A >+©»7t*9t»*7)s\ A^STHEBaiiJffiT$5,7)t, $»:7>X‘»TH.

(1 £g+Sfi© £ £7>xfe CT ©&,, £©#*&», iHSXA? HI/|:A6%^#a&E 

#i:Ei$T^>-2>57)t$,5££»%^o/2„ £-©/:©, me^m£s%%a©m#&^A, E

giti-m, x'atx< >*£*

At AAMtWtSfAS'J/tbASAt >*© aELABfllfiflSr

tit, ^A-AAA%©m'l&f 6 £ £ I: A 0, Atibt >*©fifigE«©ii©5:# 

ei"5.££7)$m*/c„
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7. 2. 2

*¥aiiaxero'7jj$i:-3UTro*SS:fT-3/t. 5ISSc#, En»ltc*5tt^6«®:*x4*©* 
K&RZx I SO/TC 1 3 0/WG2 tit UTgpM®Silt'S 7 2:6 BIS<ht"S„

7. 3

7. 3. 1 sen

v^T,a«Z=c¥>Z¥M®ai:oZTt)ttl6T#6<hgt3ft-E.2@@ff«7??iSSSUfc„

Srfct:M%U/2®ffiTifcti, tetc^roSSttStllt 
Lti fS$Lfc¥?i6, t£< tero^TExSZoZT-SfcAlcli, ^f$*(7)z-5ties-em 
li: IviZ'-G Z T to S 0

(1) 2g|SWff«*?i(cMUT

Hififfi, titit&ft. 1%# 3 tif®&@m LT# Gtise*t:3Z

T^NSff ofc*s. 2®|@ff«?££8ffl1"5 C its 6R»#^©ft#tRtbns*£ 
$®$Stt7)s'@n-£> 2: u 5 G <htitt"S^N$Tfi;x7S:^oG<»s$B)|%fcT6 G 

tit-:. 4f*©*Stt^HT*5„
(2) rae3ftJt»ffit;MbT

®3 >®tM

@3ft©itUro3feJlo MxfiSftcoSti ti£6Sl;Q£LTj3#, ¥<0¥>®;i/&U 7
7 lz>7ZT-5G tti0H^©tta^g js - ?

®3ftifctS5lG*5^Ttt. K»£hStt>7>©[lIlfciWj:S. 7<DH5iatcyL¥@tt->x 
-7 7xro*ttSffl^TrflHR$6fflZ/tAs\ R$*Z5,ISErti6£'to =k71:®bti®

7. 3. 2 ^®EE

±to@$U»fij ¥777;H'7--7'>7'l:j3lj-5gKI8l+¥g¥«<7)mffl:fSaTTff <„
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7. 3. 3 H^®*P^©77pn-^

*lXT77tLtf6El 1 ¥ 4 T tl t: M « $ h fc ISO/TC42/WG18 & ZS 
ISO/TC130/WG2 (c, megip0«^B£6#ISU/z. IUX, ¥b6 1 27 3fl™F-9l:M«dn 

fcP ICS2000 ICgtiftS^SU SHA'Sm'SM8ofc.
¥sS 1 HBSE(»S±T-)£< 0, HISfimt;^\|WTjSlJj£ie

#>-50

7. 4

n Fsisii
ISO 17321 WD4 rortSSSEL-etoltgil^Sfib^CL, CD*£ LTKTtoVISr*® 

WD g,C6tL7z.

1) »*g«ll£ftl:74sT!i, -35IEC 61966-9 S5lffl7-5o

2) ISO RGB ©6*$S®& fetoroTGcTS.

3) metamerism index IXOV^TH, B #:/)' 5>Sr/z7j:#S:SriS$T-5=
4) X3-7(C*5V^T, ISO RGB tt. Eft, aS®fcS6®fi^FBlT'73;H £0^7-5 £ i. 

±E5a»Jlt:MLT, MSSMtoS£&5KFi6to1to',
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8.

s. 1

2iFBT8-5*¥SH- BW$©tit$£]I6l;x. 1) ICC 7°D7 74'll/£A-Xt;L;te
6/:A, ito¥$SI#Ufcff«SIS6S6i;$SETA 

<- *7-X'J >7£¥-X • X7¥* I;, 7-f- KA'-y 7t;J;5*ftWftSiIE;&iC£S5£, 
ffirr-S^i, 2) <tDfi,S*tieffiilEMi£*a)$:7)$lftTS5)V;iz¥/X> H • *7- • -> 

X¥A®8ittS.y:aSlieMS • y-tfrV, ^tox4$$$»6¥iff«¥5<h|3ll9l:, ¥#. ®«b 

f^#«SS:iEaf-act, &i5£g«t:?£ft£i*fe;to 
■e©*g*, i) icEurtt. insfiBSi

<h<»ye$r7°n7T'r¥)iiE8i:LT¥.iT5c^T1 ^mBat:*-7'A-cemi7e#¥¥6 

7 7 — MA'y 7 ##*!&¥&&##-*#¥6C A&KA.
*7-XU>7S¥-XX7¥VtcLT, SWSftft (SJS,

5 ffl WJ# © fi ©$I6*IEI:*8te A A $$tiS U/A A©¥ 7A:fiitE£, SS0ICC7' 

d77'01/6^-xhvt, ■:eco±iimatvxm&'si^t£^-^m&^mmizLtc. sec, 

fss^ssKaicafflrsJs-BtoM&esu, 7°o7 7<¥¥-7©¥-7m^\ sra© 

#a&AA6(:7fn:l@Af 6 A aLtA 0 £ 6 li^-Bf-^itfi^T 

6 AAAA&¥L/=. */A *7 h7-7f8«c¥5AttiAEggto=fc7l:, CilA*-5'S»t)« 
¥© ax¥>xHotelsdr-Xfe#< , 7”n 7 7-T ¥¥-7©SWW&fflit^ffi^aStiS 
:iSf§«Lfc. 2) IdMUTtt, SBC* r¥Ai7ll/K’-73 >7"nvx7 hj fci'T'WKW 
%¥©7¥¥A> F©*7-XA7 Hl/6fflUfcSSSII$fi*$lrofci7(Dil®Attl*->XA 
AS&M-8M6U &Wt*jt©£*tA&gfcS«©ttffl£i4a-> ¥#. -eroluSAZj:^** 

W7k#B%g#, t—77*—77 K 7 7T-¥7*—77 HtS: jf6B)IEIc¥ASC 
H 1 2¥Ktt,ICC An77'f ¥®±IiPiHtCTli«#B5ffli¥77- Ha'77©I±*IA 

COKTIt 1) Hi l¥Ss£S©8Stti3Al£#ffle£!£<Hs»rtA<, Hi 2¥f$Hfi«© 
BIP8#AT©%#&7-¥7 f ©a&%&#*6, 2) ±E%$©KS£@
Oii*-. 6, A a 7 ¥liiTlilE®2p¥^.to!S;¥¥
0 6BHa|--t5¥ST65„ *fc, 7¥¥A> Hfiff$j|'>X¥A(:HLTii, 1) S*tM. 
A—7 7*—77 K 77-Y¥7*—77 h A A'®#Ib¥A#iR g ©##&#©###&A#
sunsets, 2) gm#m¥©KWMmmMA©#mxa7x7 h©jg7a£'-cg?p{bi:Mr 
StiUSSSsb, «2pft¥A#ag, #**AASM#l:tS, 2iJT£LTHA
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8. 2 h5A*5-@&©|EmS;®8lig<L

¥68 12¥8©¥&S£»£LT, ^XifcWWSItT«$L fcll 6##izLtttf6 r#*-r
>¥©1IWfigij &»*•&„ «2pfitt, *¥8t;MsgbfcS^'f

>¥6&#AnT6#T#»^¥6. ttftrf-S&ti, tiH- >¥X-»©9«¥$7H >¥<£$'1 
$T5= ccom. 8i6iSfflEngi]l:EfflSnTU-5$7l6l'>*(0eScDIMS- OT4to&#E¥6, 
•eneo'T>+©eft^t'©.fc5i:i9:wstifcib©^srwfii-5„ *fc, f©e#e#©#m 

$7,£fi©il66ff'5^6rife-6o
•rcotttc, jismcyuT,

®7t7>7”Tt?©®7t'r >¥&#m¥^@^l:^g^@l@:&t:N¥'5#S*#&#68¥^. $ 
fc. 8J¥$ t:SJ£ U £$)£« 6 91 tc M¥5#tt £ $ <h ©. ffl«©afi(S©H#SStfe«.^S 
T&6.

s. 3 -c.'awfiss©*jp{b

¥68 12 ¥$

gnm###M^me##mmm68*m©#*&fT^33, ©*£*$ ciiao,

fSX©SW3Sffc7)t£-ETr $>•$>=

s. 4

¥68 11 ¥8

ISO 17321 WD4 k±3ffl. x-f v50l/X¥¥¥ X 7 £tt D© tf-5, Atti AESSSrS-a-^-B 
SlteST8-D/t7)s", X3-70tt¥iceS$*<hLT#iH¥-5Ca:T, #$&AXl#@@t:K&¥, 

-e©ff«t;-7HT©¥SM¥-£.*|pn^x$i$Te ;tiO*tH*fc.

¥68 12 ¥81:14 WD5 ©SWSfxK B*fl©*[in$SOiAti„
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9.

9. i A&timmz&vz&mmvmmit 
(3. i. 1RTS6.

I)#m #: , mio^ABz^

3 >7 7 !/>%###, 4- 2, 49-56, 1993-10

jiER-044,

1995
3) IEC/TC100 : ’’International Standards about Color Management and Color Printers” ,

100/PT61966(Nakaya)57, 1998-10 UE
4) ICC : ’’Specification ICC.1:1998-09 File Format for Color Profiles ”, 1998-9

6) 1996

^7-7^-7AJAPAN'99#]t#, pp5-8, 1999

8) M. J. Vrhel et al. : Measurement and Analysis of Object Reflectance Spectra,

Color Res. And Appl., Vol.19, No.l, 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 nn<(6.

1) 1993.
2) #829^,1982.

3) /Kf -m, ## a 1997.

4) 1998.

5) JISZ 8717-1989
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B* 5.

H-2 3®

Convener coTcPfi; (B*) 43 Jet/ Co-convener (0 Mr. E. Edwards (7X V *) coffj 
#7. IBiStt, TC42 -fc 7 7 7 U —CO Mr. J. Payton,

e. £$$ne. m&mm. 4i$c9*tetc7AT©9r£ :

!86#coffi8ISB (^#M#) IdSoTSBtX UrS$$1£#SHKSiFMieS*lc
Jt-5, 77(*7-77-77 71) ffiWt7n

7x7 hco37—7)1)84. National body activity!:VTlg'SL, Cll6W%© 
J$$$eP«Srf-5fc»©8@L£fi7j:o;t„ Cll6©oS. r^*Epg®±coS 

ZUWlfej (SttffiS) (4 WG18 7 7A-ICgg-u^SC^.S.fenXctoT^^IIL< 
Effla 0«6UStV7cz)s; WG18 tt£tC»7 XHtitcOBWIlS: 
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10.1.3 ISO 17321

1999 ¥ 5 n 12 0

Zb.
a

#5#: H### (%) # # # 99

m 0 : 99 ^ 4 ^ 23 0 (tiHB) -4/3 26 0 (BIS)
: ISO TC42 (Westin Bayshore Hotel/±;±y)

1.

ISO 17321 joint meeting (ISO
TC42/WG18&TC 130 Joint Working Group) So

2. |%

(1) mmam • mmm
a) : The Chairmans Room, Westin Bayshore Hotel
b) HM0B# : 1999 ¥4 n 24 0 9:00 - 16:30
c) titi S ^ ( # # % ) : 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), IngebergTastl (USA), Sabine Susstrunk (Switzerland), Dietmar 
Wueller (Germany), Hiroaki Sugiura (JP)

(2)

a) Meeting agenda
b) Digital Still Camera Color Processing
c) Differences between scopes of ISO 17321 and IEC 61966-9
d) IEC Document 100/94/CC
e) Comments on ISO 17321, WD3. 1

(3)
a)

Mr. Eric Edwards TAGA 43^□ V*7 biz
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• IEC61966-9 cottar TC42 />>6©3/> htoSE
ES#S (100/94/CC) ICia«$nTl^ TC42 S-l J'b 5-7 *W, TC42 ^6 

©3/> h78 -St <r>mntl%h ofc. to© TC42 X-X It, <W6ittT8-5±©±±, 

SI6“photography”©6#:SrB^$|tct" =k 9 8oito
ISO/FDIS 14524 43<fctf. ISO WD 17321 6 Bibliography ICtoxS ± d3S©SSI 

/>s'8"3fco
cl IEC61966-9 ©%##%

MiO. IEC61966-9 G^6BM## • 4J-/6I5#*##©##
SlcMT-sy VO©-->3 >e$KLfc. f©±%A@li. *©tfc0Tife5„

-5/cA©##*R

d) ISO 17321 ©±%R@
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IEC61966 7-/\>8R#©*^A%$#743 9.4#©5 Wf #): 
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%43. *7-rXhft-hMA>;Hi, *©±43 9785 (»#«§).
• William Donovan
• David McDowell
• Richard Fisch
• Tony Johnson

e) m#
*0 (99/11/14 SScottsdale). (00/5/17 ILausanne) ©SBffiT’StSrir

ELfcSe, EflSVfc.
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10. 1. 4 Siggraph

1999.8.24

0.

hvcreRseato®zp{bJKEB 6«
1. a«ww

’99. 8.7 (±) ~8. 16 05)
2. SBa

• Siggraph’99 (8/8-— 11 @Los Angeles)
• DL (Digital Libraries)’99 (8/12~14 ISan Francisco)

3. g «
AttiAssic^f-r-Beffaea (xy-xx-vx > h 

(NEDo^b©SESH ©-ss>

4. mzmm
1) Siggraph’99 Ttt.CG t Image (H9) £®Bt£®jt®/»3ioT43D .PC T®®!M Color 

Image 3D tf'J >4*. to*®/> U

2) 4#tc, 3D ®S.a't3"lilCl<t'6 Image-base Rendering ICMTSKltiSIE. MIS®
SJgS, <. *M/CF EWL©3:Itit, »*. £')Sffl®lA»s'0 A#
ante.

3) DL’99 14, ^-El&toTSiinLfcTii. $®#£&7iSb DL SiS®EgtC$>^5aT*5y. AIL
=f-*T4 T*to®rL—tF--X«a®i81:LT»iST$, 0,
LT?Sfi5-t'-<$-e£>5.

4) *^4=3X > hTttltAtf bh#l6®T 

430. 3.--)f®M'5&§l$03&6C67)#gX#/:. C®tf6®

Cfco

5. Siggraph’99 ##
1) ^¥«*8Stt Los Angeles "CtoRHETti&O, Computer Graphics & Imaging

5*%#. ###. 7-frxF, #t%a#)A®m®m)ig#^&omyrA&@A'5A
&u.

2) Course 1 Mf-y X xf87|-) 43 14. Paper (ftffi^XEE) 5214. Panel (A"4lLWS8i) 1614.
Sketches 8 Appl icat ions (yXrIC 93 <4. Electronic School-
house (itWCffitoSE^yt) 70 14, Art Gallery (I^ppHS) 8214. Animation Theater (14
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(3) S4±® CTVJE^-m'M H77-y h TV rox-S >7-y XZA'iltbfc 
BJS, *■», N 7 7 y h TV
CllbroV'l' h*V—XtCTKATtSBfesnTro/tlA

(4) ->it^-#l/-tf-TV roUffilttC^/l
;; 10 ¥*SlcE%6#»*teTU5 
FT®XXU->lCB*LI±ld4T6**tj;l/—tfro#ttT 

@gli?MT&0#LlbWcga%7)%6 
/KiWXX U->lcB*Utti$n5*SttE»®7aiWS 
T^f$x>x-T-'f x> nc?gfflsn^T$>7,7

(5) EPG -f >X-X"y HXEPG 6iX57X7AZ>W|-S:hT(A
fc (TV-On Line)

(6) TeleWEB T — ^y h C7 x y 7° L RHIBro 7 ;t— "X7 hro-r- 1/
f+x Mm#
A— FtS SIEMENS, HILIPS, THOMSON 
xx-feXHiXxT
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T ly 1-7 7 S4© 2
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10. 1. 6 COMDEX
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A 7 -aSAttiAKro«l|6)IB$ : COMDEX 

Hll ¥ 11 fl 14-16 B 
IKS LasVegas(Nevada). LVCC. SECC

1. COMDEX ©ES

COMDEX tt, 3>->rL-V|6]Hro*HS^®¥K„ ¥@, A ¥-ee<DAtti

>5'. X¥f A. xvAX&E©»l¥WS£@MtCJl¥£fTo;t0 S/tatxA 
X, MS (xx^nvx h). y--©CEO lcj:-6X-y-hSeSLfc.

2. ¥-y- h

MS ©HliyX'XK. Vr.-©titi#g;©X-y- hSrBiiVfc. *H© PC ^R* 54%,

-f y^-X-y hsa* 50%X. flAx.—¥©#<« rpc=yy7-¥'y hi iiAX>5. 

C5 L/c)#[ti];¥e>Wf ifc, XyX-¥y hSKSfrATcib®, ^*S© PC =fcD 
"XV^tE§§©5i®:S:¥'SLT©'6o M{¥6iltCtA MS (1 Personalize <r ¥¥!¥-5 Windows2000. 
VX-HPS2 &Etc<fc3X-y h R-AS*^'±1S 1:^-5ELTU-6.
©rnfc, *?-mi#*¥&a#©m*6Lx43D. x-y ho-ysa^nfctiggwwe 

watt. s*x*¥«*isa±:%x6n-5.

sw
BB#

iS9r

S.eE/SSStfFW

(1) 7°V >d?

6ay.±7)s'*7-iz—9-vjaxy¥-x©—3ahx-e>„ effUtticM 

VXffittE©ffiSef9xti r#t:#g©^?#tic§x.tS¥ ctoa/cO 

mi:6A%3#iRXl±A^E#A6. SfcfiRIBlcMLX. a.—0-¥X<ItfeX

*fcx+t+iaT5;tfae-«ii»ix$-&«*;¥, am©^%6f*7-xt&x

QMSattAA—7°U yAWT 999 HR, X¥^AjA<AT 1398 KRtofittH. C

(2) X + tt

A?-X¥f Agfa a. Acera^bSm^^y (7"U y
K OCR. Email tiH) #S©X¥x AtoJgiiWafcoR, PC ©j§¥6jULk< LTf£UA>
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Fuji fy*^, X-/1-CCD &f01i«-pfc. X-A-CCD tt,
? ©E^&s©mt^ (a-#a*jg) ictsc£-w>:/v >x'Bi6»£<6tfst)©T, 

#fl.6e®SISl)i»bn?i. *?tSNJt|B)±*t'tC±0, 50%|p]_hLTl'5

(3) bluetooth

bluetooth tt. 10rn@%(0@m#RSOX-X%-X©C6.
Tit, M*^tt(10&<"bt ^)7)S'*IS LTTy*^/i'b PC aOx- X fSftLtl'

CftCiot, A iOfffllCIf A-5J:5IC*

So

4.@8
b‘7-X©S'Rlcj:oT, »7-He©15ii-)^xSSlc*EtcfijmT 

SSttiHlc&oTert^So Lti'U 7°'J >X©±EBia^lc8oXtJ:5tc, StSeStc 0 p 
ice^-s-5tt-sicsfc-iax—tfict-pTii, fiffaicMurttfe-rs 
fcAtofltS^+^Tte©.

X-*, j3±Oi-®a—tf®SS©#JB^b- 6ffatcM1"SB$Htt#tx 
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10.1.7 C I C

: CIC (Color Imaging Conference) dL is

mmm

am

(#) Bumim Biimtm im

: CIC (Color Imaging Conference) 

Hll¥ 11 R 17-20 B

AES Scottsdale (Arizona) > SunBurst Hotel

i .mm
Mm, (2)&###(Gamut)(7)m&;5iL (3)@#Am^^#^<Ho (A 59

fh), ^-^7^6 23#: (HP 6, Xerox 6, ^-(7)# 11) T&6.

2-1 mmimmmm
Standard RGB Color Spaces, Sabine Susstrunk, Swiss Federal Institute of Technology 

(EPFL) (Switzerland); Robert Buckley, Xerox Corporation (USA); and Steve Swen, 

Apple Computer (USA)

RGB (7)^06 LTkU ISO RGB, sRGB, NTSC RGB 6#^

&@(7) RGB It^(7)^14tibX^o
^m(Dd:c67]#(7)RGBm^^<T, mm,

2-2 6#m#(Garnut)(7)^#

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

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

CIELAB
7 v h^(7)6##^,

2-3m#Am±!%%
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 ISO TC42/JWG2 0

: hvc

ma : « ii ¥n £14 0 (mm) -11/1230 osm)
fr& : 7 'J V>#l V
m# :

(1) TC42/JWG20 with TC130 

( 2 ) TC42/WG18 meeting ttiS

(3) ISO 17321 editing committee meeting HjS

(4) iso 17321

( 5 ) 7th Color Imaging Conference t2#/jQ -60

:
1. TC42/JWG20 with TC130 meeting (11/14)

(1 )## (2## Lsfc Comments of the Japanese National Body of ISO/TC42 (##M#

1) (JP-1) CokTd, ^14

(2 )###. J: 0 camera rendering index ofco

2. TC42/WG18 meeting (11/15)
#0 (n/14)

iso
17321 WD4.0 TC42/WG18 meeting

(1) iso rgb (Dfemvjmizmmtffcz „

unrendered color space (24>k7\ T—^(1/2.4 #)

(2) ISO RGB £^f§TS£*l4>
(3) 3CW±felZ$"( Hk

(4) k_b(/)##^#%, Revised Comments of the Japanese National Body of
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ISO/TC42(SttSf4

3. TC42/WG18 meeting (11716)
ISO 17321

(1) Revised Comments of the Japanese National Body of ISO/TC42 tCXUT, ## 

JiOiSBJLfeo
(2) "7 Di/x ^7 h ij — —©Mr. Jack Holm IC*fU Jz 0.

E'MVTU?>a6$rKligV/z„ Mr. Holm ©®§«, jOjil:iz£

}»e.nfc» 61 © t> c t xs> o ft.
(3) «ko. iso 17321 it. acat:MLT(D»mri#3^#

(4) X3-Z7°tCT ISO RGB IJ, unrendered X, ®fi<fc-5tbt;i*iK©fcfe©e^P>flX

(5) ^©«ii*©i¥*iicourtt, use (wsis, gstt*f44) £0m<Dzt,

4. ISO 17321 editing committee meeting (11/19)
(1) *¥ 12 hSSttttlj-'TfeiBxSJZ'DtC&o/c.

(2) B*7)$A#t)B-S:6©/£liTU-5 ISO RGB ©SetCxlbXti:, MzHittiZWiti
(ffiS Mr. Holm) „

5. ISO 17321 ICN|-fa*4iafTtA:b# (11/20)
Mr. Holm Jz 0 , £*£ fe t (C. ISO 17321 ©#X*tCX©XtoBfl

L/;©<k©*

(Z$ttX# 5) lcMCXKWS>-zfc*s, #M©**6%6*# 

X (MxtiSiSfi#!) X$>9. fcot

ffl$©iSl>ail$©£-Stt$ifFX/i„ X 611. Mr. Holm 6#fc|gEL

Tl'fc. X©Jzd&x-Xefc<htCfM£ftfcISO 17321 ©RSlCOibXti;, HS*©-i;-

6. 7th Color Imaging Conference (11/16-19)
egii®i)>77l/>7iU. ##^3$»©#*7)X S-HTiSSf 

b ll <5 Color Imaging Conference h v0T 7 [U@ £rj8x/z0

$9 60 0. X © X7j Gamut Mapping fHHS©7f2x/.x 11 (4 1 -fz Z X—tz

y y S X X b © X ) X S’ fl • zz fz. zf. Zz . Rochester Institute of Technology 4i Jz O'. 

Hewlett-Packard a^6©%8frSC7)i#< . X©^PI:43l4X*#©7Xx4 b'x-f ©A 
£Al'5iWx-5o

162-



^ ^ f4 xHCI PH!£ 6D ^ fi! IS £: IT, “Integrating New color Image Processing 

Techniques with Color Management”Mr. Jack Holm J; 0 ###
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10. 1. 9 ISO/TC42

rniam <*bd

H V C hg|S t

1. #6*£ : IS0/TC42 (9%) /WG42 (Electric Still Picture Imaging)
2. MU# : 7 U XH'y'Vx-)!
3. M<*X5IS : 1 9 9 9¥ 1 1 J1 1 4 B~ 1 6 B
4. :

IS (V——(tt) * WG ©# Convener)
^t)M te— (Sf> 7 —)

e* (-> + -:/(») # It® (3-*(ttl)
i*% (s##mw ht$ t (Sr*#m##mt>7-)

Convener © Eric Edwards OKUV——) cOEJiST, MlVilff.
IBStt. TC42 -feX V9 U— © Mr. J. Payton.

6. ±SMSH> lifts®, O ft © W tS tc © © T © eh l, :

#e#©±BMtsm 3 *icKoxi2T.
ISO 17321 : DSC <D#ytmm'Jit •

BSffiti:. iSffliSHro86SICS.it&*BgL. ?i< SCOPE roffiSIttfflBS©0« 
IbSrS*.
WIS©Sg*. *SSIi¥*±:OTJ@;M'x>HrL-x^o7X hi-XtcPgSi 
©EJ^SfiT, B*IMt)ttf#L. 17321 editing $M£ (Donovan U
Holm. Johnson. ##. lastl #!##) SWtitL, •£>-2 ttfe-itz,
4-mu. #m@# (HEe#) sjilt. B*©*Ej&R*^-&-o0<ca6%

ISO 15740: USB peer to peerj^# (^IA^\ DSC<hPC,
DSC6yU>^—)

JEIDA(DDSC##^TtlM#(D#;^. ^11. (B^#(DM^N:j;0) ISOthLT

PIMA (Photographic& Imaging Manufacturers Association) (7)S^P<h LTjS#)
6. USB##(hPIMAf##(DfB5#OAa^BI6. USB^6IEEE1394 ^(7)

ISO 12234-3 : DCF (Design rule for Camera File system)
JEIDA (D DSC DCF (D ISO ##fbo
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Pumiski

Technical (:# DCF £•£-<£>£ £#j!B U ISOformat cmWcT^caTCD fk^ 
frOo

: 2000^5815-168 X<X

8. ^(D#

±IB ISO IS&T EfefStf) Seventh Color Imaging Conference
(lim 7 8-1 9 8) IZX, ISO/TC130/WG2 XYZ/SCID

MT6#^ & Development of XYZ/sRGB-SCID and Color Gamut 
Compression t LTfrofco
XYZ/SCID (7) IS012640-2 & LT CD
#(C, printer color appearance (D
wmmmtmBoxpxb, ^m3\m^ntz
(o —tF>^Susstrunk)0
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10. 1. 10 Electronic Imaging 2000

m rs:12¥i^24q wm) -iH2su osb)
ti')7*)l'TW D‘>sif

m f^: (^7-n-y7>h) <nmmt\ \
IS&T/SPIE’s 12th International Symposium 
Electronic Imaging 2000 Iti

mmmm

^ # 0 11, IS&T (The Society for Imaging Science and Technology) t SPIE (The 
International Society for Optical Engineering) (DlSXTIMStlfco Electronic Imaging 
2000 11, ±#<lXT(D%gl:^llSMl:^6.

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

4) Document Imaging, Sensors, and Camera Systems 7^\ (tiy—v

AC^iismr^o,
Conference 3963 Color Imaging: Device-Independent Color, Color Hardcopy, and Graphic 
Arts V
Conference 3965B Sensors, Cameras, and Applications for Digital Photography II
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DC. A. Mead : “Evolution of Digital Photography”

^fz/9)V7s^)]/t} > yCO^hWt, digital aliasing artifacts
digital

aliasing artifacts £:{SML> S^^SVADcD^Pfe^llIlLfco

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

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

&l/X#>A&Ta#^-t>1t-, 3x3(DUc7-^:VhU/7A, 

XAtt-©i14aiTA§:t^tt

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

lxA;i/tc£ £#)6nT&D tiy — y 4 )V9 — \tl 0 3IJ£i,±£u —DJ
3c#^#ET=, (^^±) aLTC^. A^^#@#l:^

5) P. C. Hung, : “Colorimetric characterization beyond three colorants”
3 £/fUDc7°U >$(D&nmz-Dl^T,

Black printer A: hi-fi printer (C^HSD XrtlX tlizM'M y— #Q®££:fi^FXio

6) J. Y. Hardeberg, : “Desktop scanning to sRGB”
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Bfflgc- x-xx h;i/gg, /'f X&i'xf&Srts. *7-x-x-xc7);i«t)*9"?$>3„ c 
Ctli. ICC. L*a*b*. sRGB 6tolftU sRGB H iSSSltuS.
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10.1. 11 Imagina 2000

e
2000.2.10

0. ffig#

HVC Bitti-S SB SB*
1. maww

2000. 1.30(B)~2.7(m
2. me

1) Imagina’2000 ; l/30~2/2 Monaco
M. A. Fontenier (Supinfocom A#S), Dr. Poche (Supinfocom #8) ffi

2) Pole Image Proj. ; 2/3 (SAngouleme
A. Magnan (Charente , A D. Fourcaud (Bl/&&####%%&) #

3) CanalWebit ; 2/4 ©ParLs
J. Rossel in (CEO). D. Fortier (B'lttS) ffi

3. B M

(NEDOAbWSft** rfirTOgsosmtj ©-at) 
fit. B*#Effla3E« Imagina IMt/T-AISHt

('Vr-*JJD# : BgmRXAEE NHK 12 «)

4. A#a tTcoaa •

1) Imagina tt. ##*07=./. C/F CG tc

x/l i©ffl£-&tci:3 Image-baseRendering l:E768#%*^±BtfFa©AmA%<. 
n>f:i-7ICJ;-54 7--veiJI^toHr L C#R©#i*A# C 6 ft A.

2) Imagina U X-■?

<. 7;l7-7T/7*t6©rL—tf--X'ffiSroj*<hLTt)<iF«T'6 0. *#&#©#A 

LT#%. $A, ^[Hl©tePpl5t7©«»«;. SRilttroiSE/i^-bT'tS/t^bAAA n 
-a © EX $ 61S SO © T C > 3 X A ttSI-ST $ A. x-aiC^raeHSS^ltoWgitt© 
PR • @*?g»fc^HS©SETS.5=

3) ffl«77-IC#iaUAA0. E%©&#. E#ME, ^#&#@#AA'&REAA. CG 
#lf###©±©^ALT77>X(:ft(16 CGE*A$iT6±0oo*5AA6EES-tir
6 ft A. #1: CG 7-7AiB*WCF JiWOXItftf. EW, EISA A'iIbIa < BRl £ fttft 9.
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EB£$ALTAtiWtit7=emft©#5i®$S5»T©-£>z:Alcl/oaft;T,, /-\vn> 
®tt|g|6]±t 3*7E CG tiffs#V 7 p© A##fl:l: A o T7X 7SlfE©m#ll#%k 

0 Loo&O, utfd'icASKWAs'ch-L'® B*®7 —XII#<7)S<7)Sd^®,"l:diifc„

5. Imagina’2000
1) Imagine tit, 7x>XBiLft-Tft fttfi>'x7MF%ISr<lllg@ INA) A AAXBtoftfilC

<£5T>7*/1/D TV TiXATVOWSfri/j: 0, 19 W^SI-t/T^II-nTi 
li$T'lT©-E>l3K,>miA© Computer Graphics 4 Imaging ICW#ft-5W%&/Affnn%%© 
t*T$>9, SITES, 7-r^Xh, E%S. A 1 7TAe@A5#mSA%0. #

#r*#fEa©3Xxx ttm.
2) Conference h t" v 7 X%» 60 ft/11 x-7, Round Table (Aft./Wie) 2 ft.

Innovation Village ®$R© x*T) 30 ft, Prix Pixel-INA(fESAB*) 70 ft%A&
3 BRATUSS,

3) Conference ©ftTli, Philips#:© Multimedia Home Platform##, SGI tt©Digital 
Revolutions Interactive A@LA##/##/#{#ADigital T$#ifSM©71#ft, 77 
U * g*S$lff5S6© Digital Galaxy Project (3 *te CG Tx/HC <£-5 Virtual Planeta

rium) ©ISTWiBS/o-y’/i,
4) Prix Pixel-INA It, Advertising, Art, Fiction, Science tiE 13 SUM© 600 ft©l$ 

${ESi©ft7»'6-*$$6AXL2r 70 ft* 31ft (21. 30 BRtS 0. 30 H7) /WTMnSS: 
*TEE/S$t"-5(±fi*, Fiction SISn 1 fi©”Paf Le Moustique” (fA J. F. Bourrel), 
Science gum f4©”Fiat LUX”(* UC Berkeley) tl A->ft') ft (77 f7) ©&£ A 3* 
7t CG W®5tS£*ffitfc«ltt*a©l&t))tAtSlllTt'fc.

5) M7*^±B*6/j:A©mffiSStAlctcRg©teieBTtt. SHE-^SWaJSTrofeflSC 

«RAII«E©*i, web@AT©e##a(:*LTli, &#6©TC^/i%AA^7k6%© 

/oA©m/)f$<, MIH©e5tt£SE!IL/c„

6. Pole Image 7'n-/x7 h
1) *7'nyi/m 77>X#BgE©7>XV-ArfTSftAICLA->y>7> HtiKBg 

mmmfirtf i997ft^6#mLT©-5#s#-f*©7c7m#m###T*-&.

2) *7”n-XxX h©*1l#lj:, iliBtotSSALTti 10 ftitotcXX-H LAcHizens -y X XtS 
to 1ST* 9, CtiSrft-LGC, XxXx'nX'XXa >, Aff®W"fc> X &A 6ISS, S* 
ti3cLTSfc„ 0 /Pb XX — h L, % 500 A ©##&*## (40 &, 8 XX 7ft, 4# 

W#RI) o 4-#5ftMT 1500 ASTlXtiT-fltia,
3) TV © C/F ^=7x7i$t;il©*Bmalc3EAbilli|IMIC%Hft. 7 >X-7-y htiiSUS, 

CJtoTt'5. xftfttXx—7/8—X (X>X>n/T'y H Srllxt. 60~80 7?A©*ii 

S&M#. (m/E3 5 'yXXlStoffiAfi©B@U5 -y XXxXx^A/lTdd'TfcSft 15
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~20 7TA&#§:)
4) %y$yu>T"j h7°Dyx^7 hTSiJ^^CDl:E'>n.^ V-'> 3 >ffi(Z) 3 (7

//(:5 A#.

W^T67c#(DA##^(D#W&m(L yoy^i>3 

UE2 Ux-ffY '7fcft&fftp>bT\

(w>y;i/m@^oTA 6## up .

7. CanalWebft
1) CanalWeb%H,

M&L&L-D'O&V, 30 77 ATSJ3 +20M|iJ^TtgW=
2) SjS, 60 8H(D hyperthematic program (IliSSJS^tDU >y*'v>71-v y h^DJIb^^XA"

fo]#E)» 40 1 ive webcasts (7X;5fp]t4<D£X^>^SIi.A 3000 R#Fb1cd video on
demand £ti#A

3) ms, yvb(:
t—v^pg^L^cSE^^r^STEW^ti^LTV^o

<D7s$i/3r(D5WfrD£H y$—^"j

(%^oTv aoca.

K±
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10. 1. 12 SPIE

SPIE tti

me#

m a

m

1. SB
e*se=a w5-n-/7>h) £ic. #ess

-r^/tAtofSE&V'Sa&lcMT^SSIBS, m. m^6l:MT6e©AXe. fi® 

a. sieve®oAiifceeg?iroHE. w%. M%6Lfc%it©ffl&

2. E$
1. *-y hV-^MiSLfc-b^nU^-roSi&jt, X* -XX—X©#iXA«fJn0

©.
3. tfXX —ty->3>,

3. B#
• hMatoHS-ett. AX XXA-XXx© RGB fiee'A'iXi 

y=fKy=fy h CIEXYZ XU CIELAB «lcESt"5%SH, OT©i*iSlc®*9S

m>.
1. sbicax^cd^sswi

©«x#en-5fc»ic. v

nex-xx MiHci-sAXj^SA'e.. ##ee$&3e&. <a*. Mix)
2. BSfflXXi/ h;l/t7-511iJiaHSW4XXX h 

;i"C8Teffi= (7i>x)
3. 3D-LUT #r=1. 7 / yyy^-Jll, ~^-y)l^y h. regression ?£6fl|ffl V 

fcX#l»Sro«E$6„ (*BVx-«
• srgbe-x-xicLitfifflatt. *7-txxetxu

#l:. »6©We®tcffiB LfceoSlrtirA,,

• 6M»aLTU. EwinHiroewstgB
AK >XiliilC A Ud^irAilitTST yaS X — -> a >

*#*#. (XIX)
• EWtoBUMTSleXl: LTU. GCR l: J: 0 XYZ^CMYK ICXITf 5. XI 

)WK:©fflttSnXAS±At fc© T£> o Ac,

me

x#

*H thxytf

1 fl 23 B (ttiH) ~29 a 0JSBI) 

SPIE 11$
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4. 00

** 9 jlbtlftU. *f, A'A'fXBIrtoRGB X4 XAXXA'X h<9

ffllcE'ttUT, -e to RGB

tfx-y b&toW^ffiSiftoTto-S. ^*#'11:6-54+p, S@£%£to7;b-f 

u XAicd:5eK^, ^n6®iiStoEis&, ^L@tom&6**xt±mAmi#&ma 

1C EJ* t it fiflilEfflSfe £ * O T U -6 . 
fc/e; A*ffl)toe®a^-, i: & & g$$Fft s n& maif,

tlilU'OT, xnbtoMi«i|n]SEEVT, W$T-5^S/»$&?>„

-173-



10. 1. 13 ECMA
ECMA 2000

f#*# SESEfl 

2000 3 n 17 a

#M£ : ECMA2000, f*#gRyi'ilft->X7"AtogZFlt:
0 B# : 2000 ¥ 3 ft 16 B, 10:00 - 14:30
fj§ 0? : Hotel NOVOTEL London Heathrow

: __________
& £ m m ffi #

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 

Service
Chairman Oapmag Gloop UK

Colin Casey Kyocera Electronics
Peter Deichmann IBM, Deutchland Program Manager, Technical 

Resolutions EMEA
Mike Home Brother International Asst, manager, European Technical 

Services
TakashiI to JBMA JTC 1/SC 28 Japan
Hiroaki Ikeda Chiba University IEC TC 100/TA2
Gino Lauri ECMA Semor, T.O.
E7MS :
(1) ECMA 2000: Exploratory ECMA meeting on standardization of several aspects of 

printing, fax and copying devices; Invitation, venue, and agenda
(2) ECMA 2000, Standardizing Information and Communication Systems: Working 

documents and formal documents: rules for editing, recording and exchanging
(3) ECMA: Standard ECMA-132: Method for measuring printer throughput
(4) Cost per page and page coverage standards for monochrome laser printers, An IDC 

white paper by Keith Wary as
(5) Presentation, The need establish a Working Group to provide standards of 

measurement for office based print and copier based products, Oki Europe
(6) IEC TC 100: International standardization in the field of “Audio, video and 

multimedia systems and equipment,” by Hiroaki Ikeda
(7) Draft DIN 33872, Determination of the yield of consumables (toner/ink, black) for 

copiers, printers, fax equipment and their combinations, Feb., 2000
(8) 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
(9) List of attendance
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IEC TC 100/TA2THSSLTl^^^^6,if#^mS^Sll^n,TC 100/TA2 0 Technical 

Area Manager (TAM)<k LTtitiJrl; LTo

1. n
ECMA (European Computer Manufacturers Association)0 President 0 ,

E0T ECMA »m6(General Secretary)^ b, ECMA fg#0##l:30T^^&o

###aeaLT0(;%b-&#tnyv>f, FAx%uwm

2. • ®m%W)
(1) Oki Europe 0 Brian Spencer 6, Mf4(5)^:ffl0T, W ^ (Office) T (il! 1) tl <E> 7° V

C ECMA/TC34 0%%{h,

6#wo i! 7-y u 7.

(2) IEC TC 100/TA2 0 TAM T&6 Hiroaki Ikeda frb, ##(6)&m0T, IEC/TC 100 

(DmmnikU TC 100/TA 2 0jf0 7°n'7x7 h0^, IEC 61966-7: Multimedia 

systems and equipment- Colour printers 0

n’^'db'O fZo
(3) DIN (DffimtLT, M(7)tcSb)0T, DIN 33872 0m#l770

Tmm^fo'Dtzo DiN 6cTii, mmt(D^W)(Dn^ ecmatii&<iso/iec

JTC1/SC28 1:^^0607 C6.

(4) ECMA 11 ISO/IEC JTC1/SC28 A UX'/ >HH£e&£7^\ JBMA &iW:L
X Takeshi ItoSC28 0%#l:30T^W&o^.

3. 7^'>a>yy>
C0#, m^0±#T

yk->xh-^>ymTWr, aT0^m^#yc.
(1) ##(3)0 ECMA-132 0^#A^##'T6

(2) ##(5)T^$n;t##!:*c%, yv>y0%;i/-yvH:mA^i3i^mij^0
M^^fT7

(3) Z.(Dfc&\Z, 2000^5 n 31 6 ft 2 BevxT-7'T WG £

(4) WG x^x/\°- h0ilfi-fel;^l3ti0M^:0 WG ^^l:^l:^^ilT#7

4. $)tf)^cZ
ECMASM11 'TzlX~XIZ$)K), 5^0#fillTlflTbE)o #e#ll ECMA 0

X0m#{h%#^#^o#i:eTu^(h0gu:&3il/:. me, MTy^^ilHTvmg 
tdin £mtL, z.n^mmummmmzn%z.^t^oryau-x^mm\zLx^
^)o
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10. 1. 14 PICS2000

PICS2000

V--(tt) PNCMS-fcXX- 

inSitS

**F(2000) © 3 © 27 BA>e>, 29 0 it IS&T (Amm###) ifi© PICS (Image
Processing. Image Quality. Image Capture Systems Conference) A$X Ha 1/df AIN'S—
hy> HicTM«sn. tti)$e vfcro-rccicigers. *##i4, isst okhihi^S)

Am*LT©%##©AA^A6tld##ami©imm?filB&f'5AL/:#6A$6. Sfc. ■
ISlIiA/lXXAA (#ld DSC:Digltal Still Camera)

©S#A%$a^.

WB (3/27) ©ait* 14. Plenary Session A&oTliO 4 tt©S1ti»S/»s'&o7k„ 3*. 2 
fr!4 Digital Photography ©#5teHtdo©T, 2 ai4e«!il©AX:X)lfttd7©TT;ia-p;t»

1 ft§14. Kodak a© Faulkner RAs'Revolution in Photography: Past and Current"!:©

*7-^*7)smTSfct$tct). -*14 o #4%#pmA#4 
TifcAX ^e©#<ti:S/c6/j:^o7t, /d>6 DSC &#*£© 1:5tCffcbftTCKA44X-- 
1f-^T*5!:©-pfcae©»»17fc-5o fcfc'U SIS. $A*©XX'yX9*tt*it 
IdfttonTfKT&^A AfclXT©fco 2f4B©S8il4, HP tt Katen K©'DIgial 
Photography's Coming of Age' A©:)S5ST$>o/;AA C*>61416$ 1:96© DSC SifflfS 
©7>a-6C6T. DSC ©#m^a&##WkS*6Ai:oT©/:. 
d4l&T©###%!:A#<#%^)AT, af$B$<hAs:-5©14, Create/Present/Transform 
/Store d AA&6, <h©)Wtfr<l:/i:oT©fc„ 3 fhB14, Texas Instrument ft© Nelson 
Rid J;-5'Digital Cinema Projection Systems' t ©3 X 4 FllA, TI a© DIP /XrA® 
#3SA$*o/c„ S$ld*HTI4 DIP ->XAA£SAL AlftBiEAs'1 ffflfcAE
ilAOCitt'JiS. 4 as 14, Kodak a© Kennel ft Id 4:-5 'Digital Cinema - What's Really 
Happening in Hoi lywood' <h©d>Xd" Ml/T#PS©lSiiE##tT45l45AXXlHbtoiiaiCO 
©T©KT$>oA„ A :t©ox'XX4ftl4, #ldW##©AAX;Hb©AA%<. 6216 
•^±IBtC#lfAttlft*fifo$©/c'> XAAt LT©X)kAv7)HtA<feeo a©*At)# 
Id, Elp X X A A AS A A 4 )Ml: S 4151: $SS, *'J -XA)1©7*'A'6, InterPot i five iff 
14^5 $)©&{* nKL, Aid 2 □ 5 A© InterNegative *MEId62*6A5&e
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*© Release Print SfftiiLTC^gG/bWittT, ®$ajftAs'4:#Ui:©6£T6ofc. 
6© Digital Cinema ICQUTii, 65S*lcS©T HVC AWxOatrlCfflf 
I'^tl'pPPfSfeofc.

■tr©f$tt, 1) Systems, 2) Image Quality, 3) Image Processing © 3 -t-y :> 3 

ZmtffeZtltc, f©4=7r©<o^HVC 5.

3/2S ©4=ilff© h 7-y XTti;, □ 4=xXi,:Lf4*di6/P6. S. Quan. N. Ohta IC=k;£’’Evaluat ing 
Qua I i ty Factors of Hypothetical Spectral Sens i t i v i t ies”©%8/>$6o fc/4, CtltS HVC/ 
#M8B#© 1 SOI7321 ICt)M*-r5^SX$o7c„ Q-factor,
u-factor WfB©bhT©5;5i,
-r^#T-S>4tBxtI*T'S.bfe. u-factor
*$ll©ffiML/>Vj:<, gto§Tfcftff«#?i6#>l44=7:65<h©;ij:T65„

3/29 ©4=mt:tl3X'yX&/i=S. RIMM/ROMM RGB <h © d6SP=1©i$*7)$6-3/c. ftil&ffl 
©-fl:iA6#&#-&5#©/ U v h/465fc©©, RGB /y/VJ l:AA&m©T©566. 
BW»-X'to«$z)$7Fi$«T65Ct, #©<-D/i>a*E/)i9SnT430H/J

HVC/S38BSiC=fc5%»tt, 3/284=Sr 3:45 4:0©#XX-fe'y'>g XCT&Sftfc.

gSpftg#iCtt*/c7j:/i=/j:/iWX-'X/tSS©T©

at'iotibofc. #mi: PR&LT©<&'#A%5l:65x.

h, aeJiW©SEt8:e a, #WLA©©7)=?6©mm*6b/:4:xT65.
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10. 1. 15 PICS2000
2000.3.31

> 9 —
mnfk ## mn

%B : 2000 ¥3 ^ 6 B(mB)/^6 2000 ¥ 3 £ 30 B(BB)$T

sw: pics 2000 ms,

1 . PICS 2000 mM
PICS (image Processing Image quality image Capture System conference )!1, IS&T 

(The Society for Imaging Science and Technology)(El™$>^o 

It) 300 %TV;'fryotz.o C (C 11, Silver Halide Technology t) la $ tlX 1 ^ <E> 7^',

(1) 7°ky-'J —fe y '> 3 >

Ui~ U —t y v a >lCl5 11, IS&T’s 2000 Honors and Awards H4o

UT, 3^(DB*A#Mm^#^116a^ca^#lf61l, C(D^#l:l3ll6B$(D

(2) —###, HyS/3>

T11, Bm#%(h l^ 6 (%##C 6 6T ^.

&B$il6#fo](hLTll, <-XhT>3yv^%^:2:^6, image

metadata llrfj!"7 7 H 1 *7 ^ —V y h $ fltz Z Z'VS&o
HI/11, <-XhT>3yv^%(D#^(:ll, #

AHTU5#^^^(DT, B*(Dm##6LT^

-B^O#|o](:^LTmm^ll6

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.

PICS 2000 hCDWn$Ai*$o7t«SSflJfflLT. (@X©

HWblcM LTff*.

(1)

IEC 61966-2-2 sRGB64 ©7"n3i7 h 'J771X I—7XSIC, 

|W!lf2p*(CD)(C*fbT,

SISBRLTt, IE SIC tt, EIAJ ICElxSn5>T$(DsRGB64 WtKPG ICT CD

i*i$&$iiL NP8#a6ticB*^sd)3x>

ft,
a) sRGB64 ICO^T, 7IE7 777 >771/£$#> 64 E y h i CT©-5*tC7>U

t- a \
b) eSESSffl©y >'J-7&I>3- HlC7tiTfcfflBLfcl$77)iSfx
c) -f > En7'77a >43J:Di'Xci—7°lc TC100 ©X3—7>e>?14^T(7-5g|5:fr 

7^;fc3.

(2) yt7i'»AKi(nfI^^t

ISO 17321 ®7D'7x7 hU-7'-l?afe-E>-777X*;fAEIC^VT, WD5 fFsK 

IC|5]ttTHVC$4^f4^ICTSMLfciSS43J:0i; ^$IC7UTISB9L7c„ 

M«#IcS#Lfc->5xE-->3>^*/j;£©*l4lC7t>Ttt, -e©m#&+^tc#

mlt, WD5icK*g#6a©cax&o7h. /cfd’v, #g 

S#fc<fc3©T, *@©n—y-'xx^Etcjst^Tli,

/«E*3- $gS©WD5lf6)ctt«tt- E < %©

t<DZt-£'fo-3tz»
$fc, 7^'XXlf XEIVA 7-f tf— 7 3 >©fct6©;0 7—Ey - h©

-MICO ©T©#W% o

y.±
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10.1.16 ISO

ISO/TC42/WG18 Scottsdale 

-IS017321S-

HVC —

IS0/TC42(Photography)AVG18(Electronic Still Picture Imaging) 1991 

RA. 2 [5l(D^-XT^EStlT4o 0, 1999¥lf^0^^^ 11 ^ 15

Arizona ^0 Scottsdale WG18 Tllf

ISO 12231 (WD) Photography-Electronic still picture cameras -Terminology 

ISO 12232 (PUB)-Determination of ISO speed 

ISO 12233 (FDIS)-Resolution measurements 

ISO 12234 -Removable memory

(DIS) Parti: 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)

HVC IS017321 T

3 4#0 London ##0#U ISO/TC130 Z> Z.
a, ^0#lE^:JWG2O#%GE2flT,

C0m#0MI#H, W#&60;0>A-0^A, ^^#EastmanKodak03>tNI/^> 

h T> Hewlett Packard <5 Jack Holm f5:T'cfe<5o ^H^081h :r v
^^0m'i^0^^0Am0im^a, isoRGB

C 0##U^UT^TE0^m^&o fzo

(1) re^/u(hL/:j

(2) IEC/TC42/PT61966 <k0|lto^FBj!T$>5o

(3)

-180-



5lc, SKSStiSiconT,

(1) mmmcD&amsffl. ie*fto»esre, H#@aicM
feseEasraron'fntciSffldft-BtoTi^sTFifl'rs^.

(2) ISORGB $7t. -ecDM$®l™5tttSE$

ETl>EStlfct)<OTH»lzX

BP*.- *j**li, &3©li*7—y-'fx>7"-fXh7)$*lc£.$lc

B6ilTti$Lfct>©Ttt&< - ES:69l:#AttiLZi#?£^Sk>ilTfcEmVIC< ©„ 

a±©=k37k##&#@L, *icws*^o i Ectfflist&i-'Sft®*stt!5'e, * 

EHttH V C E *S ftE LTS® tc S zt5 c: tcZj: o„

fissro^tc,

tf-ff«©fc©tC<£I8T-5j #t§T$>-E>AEi$£:hT©3„ C©fc»|f|@toS«TttB*/»' 

6it risa*^7icpg$i-^Sj rja»«t®«i©aK^tt^

©*S?it7WWe<fc-5j A^BSart'B, /htiiKttLfcA^dSiBTliWS, 4-ail- $ 

ttH^sii^s©E«H^VT$tO±tfd^S^S7)^pg5S®ICB*^*)$L7cr<h, 

^©SS$ A UTim« A UTigSSilfcAA5:8$$A, fxn-^©®$j 6t"5tAi:9, 

sn/ttLxb. -e©S5*ieH&m@Lj:7AgmA,/A.

Scottsdale ISO/TC42/WG18 ©$%/)*% $ 5 mi © B # B l= JWG20 & M# L, f

©f$S BIC WG18 IC*3©T*l*S|©*aSfT-p fc„
JWG20 -m, IDKSIlfh 6 "Touch and Go” TBit Titbit ftSrgf-p TB*fhB©3.X> 

h6#tiiVfc„

TC130 ^-©#5^B©ftE6 WG18 ©*##&## ICEIT©#,

Ig^to^lWgSS®V&Wtift B & t x A ©AT- 4-B©Aai:«##R©mi:. *7" 

D-7'i» h© hSK. OT 6&A>'BSni t © fc £ ib. *m#mt:B$#X:ti^*f';i/© 

-siasso, %A©*#ictwst.

B*^Bli*VTS/:n7> f'/i'ttTtiXFET.fc 9, fr&f:.

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.

hEB*^B©iS*tLT}IUlBfc. *nx> Hi. **©®l©Tti^ftiM 

ynv h©*-58f|4LTU£:7>i. ZftXb, ESS:#Btffc t>©T$.-5„ 

B*©lt8T$>-5#rSKti IEC/TC100/PT61966 Tfy*X©«t?££* ttbfzM^X
$>o, -e©a»$iso ©sietcset"sa u -5 a a t:. swisoeto>b©ee-l^e^xtz
tltmxtil^i, SSSALT. ISOZIEC f8*©*TK-LfciiS€{f5<kU7, ##l:3

eU7®Si:&-pfcA at. iso ©&SIi'Bfettltiiffln^5c
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tzo Scottsdale ^«lc43UTWD^e> CD-vtjifefcUiclPlT'*-3

fztf, B *£ ITttSSlT+iti'.b LTC Dam5*tCD<®$£IRo Tz„ *S«, B*CD£8
7)tg^,t66tl7t:fl^TC WlZWWt&M&'bfzb6t~ Editing Committee IrlxiE

B*7)1bti;*yni>xi7 hroaSW%*T85>#EKlcfflSLT*5 c

biztiitz,,
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10. 1. 17 PICS2000 »(njp|

am# m uiimim ai-wum amx

gto pics2ooo «i(p)iB4

MM H12¥ 3 ^ 25 0-29 0
mm -tvzSy

mm
PICS 1*. HMacD-KIcPTSEHyg*#;. XftX+IXft-SnX'*;/ 7 t HP, 

a^g©?!*##■<. mm©imft'R©*&#i:ib

^<T. Sipfb* U - aftSSSuA©-/^ 9$)|ti]ffl$©:*l#>ftUTX;ft-t!ftj:©3 > 7 7 5- > 
XX&5„ MfrMtCli, (l)'>X-rA(2)BlfeSi»(3)lHt@a©3-fe'7->3

fe#©Si7#Jj|u|Sr 3 S|;$<b6dliti.

(1) ftxftx%a'Aft«@#i:Mft^*#ft' 10 mftteixx
(2) IWt (fiff*. JPEG2000) ICHt"5.%E^'5fr

(3) i@#ami:MT-5*m^ 5 #a®

d)Aai*«sg
fti>'ft7©j@fftStc|irf-5#§;ft, H^^ro^StfTtonfc. XE l), 2)tt. «■*» 

ibicff? arx-t/itH x©@t/Mbic7©T, it*, 7X xXc£'©»tt#irr-5e£:x\ 2 

-3 wm AW^I:%6X6*ftLT©6. <9Jftti APS Xft X©7 JI/AlcEE-t-etClftK) 

600 eft* 2/3 -f >ft+N X© CCD-fe>-yXff-5*#tCtt.

m*+KX*3 <&66##LT©6.

XE 3)tt, *='-7*X©<B«S*i*©-5S$<hLT, TXftlft'J 7X74/1/7011®* 

MTF, ft ft XS Sharpness Index ftOdA-AtomtSSfflOTflbtLTlAS,

Sfc*tXA0©^XX-fey->3>T, Scitex tttil 600 AES© CMOS ft >X©®ft„ ft 

■yX-ftXX* 35mm 7 4 AA £|WI tllcX-S X AT, X 7 X©7 ft#*#*##© l

71LTtA-So Sfc'J-7ilf(W7^-yft#<L, 5V#-#ff. ffitt©[Bl^SSilClt 

^T, CMOS #mx V ft ft 6M g.

(2)fi«*®a

XE 4)II, HStoB7)s')£<. ICC ©tt&<©*ffift, #fl & <a' Icil L X fillet ft l T 

RIMM/ROMM RGB MfrMICli, fifi*©S#S:, 3E$SXS3e#

©lb#, sRGB ft©^#a%ft*#mLT©6. XK 5)tt, CIECAM97s ©*31lt, »{* 

tolCflJfflr5*#©aS6,6*l:©T©5„ XE 6)l3ft7y HESS 1:68X3166. E*l$

tT»bftftta7^S©t©7 

#x*„ Afttoictt, *$i«eE$ir5e<hx
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(3)@Si5n®

^ > h%v O^U %# 8)llf i/^7 /(D MTF

a. £fcEmmo mtf mfeUteizotvrum&w&^tz0

5:E

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(Compaq),"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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#ffl (SIfi:f**>, =p°B (SEX*), f# (*X*), mm (B*X$A)
SB (HVC), hS (HVC), I* (HVC), ¥M (HVC), /|\# (HVC, IB)

6B#«f4
SS-AO1-04-1 ¥681 l¥® WW 16#

S6-A01-04-2 ¥68 1 l¥S r.L'JIWfiHSEW#
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io. 2. 2

1 —4-

<f?4|BIAttjA#is»44 m>

i. He

1999 ¥9 1 7 H (611B) 15:00~17:00

2. i*9r
HVC ASMS (A?-X*Ay 3F)

3. ttiSK#

ifCXA) AiiJ5fe5fc (±S), NEDO)#HX$. JSA) HVOW^S,
74^^77^ HVC) WfB) 'Mfifiii®*, HVC)

SB?®)AJil±EW^M, D±*W) «i* (IE)

4. E«Sf4
• m 3 @Am*«$y-i46as# (# i-aoi-<m-d (Agassis#)

• (ft 1-AO1-04-2) (AHIXEESSM)
• Vb6 11 ¥$ TAtti**ilE14#J $»!)-■ (*) (ft 1-AO 1-04-3) (TREBW^*)

• esswenKtoSitv. wimeiss (» i-ao 1-04-4) <sbe%*>

• rAttJ*«i@tc43itse»iHlj ic MAS 8® Xite J; uq*rFlia$$H6e (%#)
(ft 1-A01-04-5) (iSBHOT5SM)

• #34tti58$gS (ft 1-AO 1-04-6) (SfflWfE*)

• ills • tti*## S$AA3.7ll/tfA'g > • O+l—f-fe>7- (##%#) (Alii56 
A)

(1) ZWM
NED0)#HX$, JSA) gffl£EE:?m*5 AUs Ef4#ife$toAilJ56£A6, 

4Uro5M4£M«lc*o AT© ;Ttf§gs#S> o ft.

(2) IfliBlESEto®

'j'SffiyjensicAr), ihehis# (ft i-aoi-04-d ommAmteti/z. p.hi*<t*
jut.
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o) 4^***«-a
*14(54 1—AO 1-04-2) l:J;0 hSZPM%6

»#j®4-¥SH-e»s'B5issnfc„

(4)

*14(54 1-A01-04-3) led; 0 rAtti*fii§54f4#J ®#¥$m;0$6{ 

B^Sn4c„ ftWTSffl744rt>F'>XrAiLT, 7)4

Eva >7°ni?ii7 H (##*#)

(5) E%$M6
*14(54 1-AO 1-04-4), (54 1-A01-04-5), (54 1-A01-04-6) 1:4; 0# 

¥S®cn$TtoE%#StottS7)s’|gSdilfc„ *43 (54 1-A01-04-5) ®#3t# (iff- 
50 6, 5444#4 >A'tciiBSBtiTS.

(6) f®#

10/14 IIfg®(*Stfa74t-ya> • 044-ft>E##^®#*##
tt, *5444#®SS® (/4SfflMES«) T® 0 * <b®-5„

6.

11 fl 25 H (*) BiMim (BinfO ICT

- K± -
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1-5

<S6 5@AtB*#gg5444S: ®>

1. BBS
1999 4 11 fl 25 B (*) 15:20-16:45

2. mm
Rimm.m m^rto

3. fctiffi#
$1*) A0J564, NEDO) #0iS, HVC) SfflEfE*. Bi) A*R (irf-n'l, 

I)|^fi73ia2ir-5'-) <TF*g) Un—) 6iR (ftS),

s±a) hvc) assise*, au >nx) as (E)

4. K»**4

• S4@Am*«$y-f4S«sg (# (54 i-Aoi-05-D
• tEgs#tt©8Be$ft:$fflilEt"3Ai(>© ICC :/d 7 r 4 (54 l-

A01-05-2) (SfflE%*)

• AilJEm*E#roMffltcMT5lHJ8:*#4 (54 1-A01-05-3) (AE564)

• BESZF#MS51-iB$ : COMDEX tti58E6 (54 1-A01-05-4) (A#ft)

(1) assisest^6roesgsgi

HVCttl*lS/A8]|ll©A<6, j$Bti:ASSAvt>L < teTA/H h©7 74SA,;Affi3 
$ 4l^)0

*¥3 fl®StJ6(C|6)(tT©lp(i, T^ICO^TfSBJ^tl/Co

(2) Am#**##©mMl:MA6|5]@:

AA$StmSEBAStc©ATA)il4EE%*A6ttiShAKIg=iH:*tLTAili56£7)i' 

KiBflSftA, (54 l-AOl-05-3)

(3)

#tBE%*Abigl4 (54 l-AOl-05-2) l;A 0 7^J >7©!NH4©i^*^tMt£}*IE-r•5 

fc©© ICC 7"n7r'fll/teMASICOUTIgSStlA. SS, SaiflC=k-5 7‘U >7 

©fe»tCO©T©li»7)ifT44lfc„AA«igl;HLT«-7;44A'>H©iflR*i:©J; 

5(c4i)fflt"d^A@SaiCTEBT-E..fc4cSM6j:LT4lJ>/5X/)i'MED I S©7° 

Dyx5 H;4oUTfBUfclHi7*-7y hSftttrr-S^tTioAo
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(4)

a) ewswaitif • (mco ©ks

b) COMDEX/Fall’99, CIC’99

6.

13 2 4 0 (13) 15:00- HVC C? y - Xt> 9'3 F) tcT

7. a (12:50-14:55)

■f *, *7-1/—tf-XU >47, iSS*V X7°l/'l'(Ofl,^£S'e'TUfc75fUfc„

8. (1 4:2 0-1 5:2 0) 
$I*TM%L7c^SBS9!©K$lieHS'>X*A*, fttS^'U-X-TitSttf©*

fa^Atya/T'ayi? htofiSICOUTTIBtoj'-f Hb"tflliSS*lfc„
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±TU(j-5±XlCkT^±±'tt5±ft07)sTcl-x„
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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 ICM2.0 and Philosophical Background
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 WHQL 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.

4. Future Windows Support for Native Graphic File Formats
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 Graphic&iiles Windows
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.

6. Current Concerns and Future Directions of Color Management and File Format

Standards
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 sRGB64. 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.

l. KESS
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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.

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

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

Sinar P 4x5, Fujinon 250mm F:6.3

Strobe Photona PH 2501x 3 with
umbrellas

Shooting film Fujicolor NS 160 (a color negative 
film)

Photographic 
color paper

Fujicolor Paper FA-P

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

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*/b*
Modification

3DLUT

sRGB

CIELAB/D65 CIELAB/FL50

Print
(Optical)

RGB/
Scanner

RGB/
Frontier

TIFF/IT
Format

Print
(Digital)

Fig2 Workflow ofpreparing 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 1803664 [7] wherever possible, however, in 
this experiment, fluorescent lamps for color evaluation 
by Toshiba were used. Illuminance 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 5 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{(Poinf)/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{(l2xn)/n} = -lOLog (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:xn)/n} = -lOLog (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 

Samples included
Sample #

Fair - Good 3 1,20,23
acceptable 6 2, 5,8,17,21

unacceptable 16 The remainder
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Discussions
Smaller-The-Better S/N ratio

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 
5AEab* elongated along orange-hue direction. These 
results agree quite well with our experiences over many 
years.

Acceptable Area of a*b*

■ Most Desirable Sample
1 Acceptable Are , i

@ Good-Fair H Acceptable X Unacceptable

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

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.

—Measured 

- — Average

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.

[9] C.J.Bartleson and F.Grum, Optical radiation 
measurements, Vol.5,:Visual measurements, Academic 
Press. Orlando, 1984

[10] JIS TR X0012, Standard Object Colour Spectra 
Database for Colour Reproduction Evaluation (SOCS), 
1998
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u-xaivtoSfflaaa

3.io xxx hDaaa7*ii/$i8E» (eocf) ; m*aA’axc-s-xeti-aav -xxii-n-h
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tti. ^©XAXXtcXoTXBKShdWEXttiSSAtoME

3.11 HIBXttiSS (END) : $-5#m*r7'f HHtt(;||-r-5il«!^'>X7-Alc43(t-5, 7XU
->x7"7'f7u*tt4u>yj>x*e*«©#i/g*ip„ c©endttxfrahfcxxx-xu$fc 

©->x7AX7'f7u*fcne*»ts-&^n^o

3.12 ##X%@%7 7 X X (ENLF) : hi8SICP-r5.iHWM->X7AIC*5tt

3TXU ->X7,71’7U iXc«l7>XU >X"e*e©»l$**« £© ENLF tt5j-DrSWcX7X' 
v U 7.xitfeS©iWr$7 7 X 9lz3fL', £©ilXXtMXH£:MXX£Xi7X$Xto©7X
xaxxi-xu (iwsx7xx#i«).

3.13 ISO RGB *7—X'X-X : ^©ffilW, ISO RGB * 7-7'yX>XU5iS:£Bf ©TsR® 641 
5HfiJ®(tTS)SJ:7**7-X^-X„

3.14 ff«77 X X: imt; 4: X tcB8BflSiifcSBAS*f$fcttiSii7'-( x^-tf-tomtl:*^. 

9r$©*|6llc$>-6EHxlzX > h©«$©J±ip [CIE ttiJK#) 17.4, 845-04-69 4:0]„ (#m

W»$7 7XX#bb)

3.15 WXttm : #/J'W$lcyi"^#*W$©lt¥T. *©£'-fe 6^X&6 : 1 toS©->->Xr 
-h7-X, 3fK. ^KSSt»*Xc(4^©ffi©WSlc#a-r§ ; *Xctt2#g©/x-H'nt”-aHX) 

X/X< X*5(xTIMT5 C£^xr#-5

p-4
3.16 XU XT- KffatX'Il/iafe-B-X-XtXdSXU XXR/&m#X6@i#X-XI:imm^4lT. 

(ftLtca4:XXU77-H 
WSEXOHi, «ftfc»lid'XU-7X)V©Sx4*SVj:7£X5HXX*<TfcJ:©£©7* 
T. #$. ffnx©-5£$n-5fe©tt. £zL-7©#%$#:4:

7‘U77-RR$StX)UC4:oT3ai6S4l7cE#ld:, -#W(:f©7- 
XttHXUXX)l/434:U:Rl*##:©#ai:&#LT(x6. (7h77>XtT)k*7-l/>X

u>x.

3.17 WStrXlk : *-2)->->*Xd4;XU XXR-SrfSW5*«X-XICilJiSnT. T#3Xct4

x u xx)i/©mxi:ia(7mm&#9X6m#x-x&±^mx^#&xc6X7 %&#Mt7dk 
prmxiiicxotsessnxcMti. -mixE-©->->3Xcttxu xx;i/Axa'mA*#©

(rfTXXXXX'lk. 7'U7 7-HR#tX)k #7-7

> xu >x#.#
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3.18 XXX MUSHS : ifcEtoMSCchUTtoXXX Hl/Mt$6ttSg. (*7-777>X"

3.19 XX27 M,XX—X :-fi©XXX b6*fiM!Scl:6oTXX>2ft5XX-X„ C©*7 
-X'X-Xfift. XXX MlXX~Xfi©-XX-fcy 1-765, (*7-XX-X#S®

3.20 XXX HI/K#aK : xxx b6T6ttRW1ftiS6ttSE4frft©;&5ftlit.

3.21 H$«tt : R865fl$[©*7-6e££656»e>l:£'$6, iS©H6'>XTAT0, 3 

X3©#W*X-flJ@©® [CIEtiffifl 17.4,6*845-03-22 6 0], (X 7 - X7 -y 6 > XWft6,®.)

3.22 tl*4=tt : T H6-T hiim;e®®li«xUr= jiHixU761t*Wt:6ttT*>5

6%:S65#^I$, 7H6xH"6r7'f h£S6L6ttftti;666K JSStA-H3f-eSTH.
KfcMSIC6oT!RBgShfc%S:»l£®E|f8e©£'6

66T&56#6Gft5.

4 ISO RGB »7-XX-Xtt«

4.1 ISO RGB *
ISO RGB *7-X7?>XH»tt* 1 l:W565l:65 (H 16=kUt#HIS®B fcSW-E,). 
ISO RGB 7-XttX->»7ttt*'Jv6;V©Sie©#6S*VTV^-5„ :©7'-Xti:, -enfc* 
16716, 6©7->$6c(66U XX1 l©fBXW6WJ$lt6X66$L7t >6, DSC 1:6 o7 
6j$£ftfcx-Xt6, 6©XXX HI/g%t:6o76*$ft5XXX HI/XX-XC&56A, 
iiWtt DSC 7-X6IS0RGB * 7-XX-Xy\6iE$Sl:Ei*"t5 C t(i66tg7;ifc5<,EB6 
#X5BMI6, ISO RGB *7-XX-XICEVT8SSn5. 6©->->*6tt6U v'6ll/© 
SJfi©«Sit6£3i6x-X &46K657 £7$>5„ ->—>$6(660 v66©XXX I- 6fcl4 

71^56, -t>-9—x-X© ISO RGB /\©*E6^#I: C 5. ISO
RGB *7-Xyf> X'MIWlBSIfc 5 ft, *©gcff ©g-ffl^tW—3©£ £ $01:65651:6 
5=

p-6
4.2 ISO RGB OECF
ISO RGB OECF (1, ^JUD RGB t^V v3?Jl/3-KM<h END
ENLF lvfn©R, G43*fctf B ISO RGB OECF

it (1)

(2a)
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(2b)
(3)

C©A#R, G LAtt B 77 IX1) ©74l74U:Xt LX, CDL! 4 7 7 f V' J 7 Y > 7 J1 > > 51, 
Cnorm 147x4*7 U lE)Ht 7*4 'XXRM'TIk 0^147x4*711 ENLF. CEND147"

x4*7'J END, S6t: k !4*WlA*>7;l©fe-§-to:/B<> 64157*4 >7)M/7;l,16:A6 1
Cnorm ©iEMfta 0 7 6 1 ISO RGB CO tin. kS

14 255, 1023, 4-095 Sfcl4 16 383 tt5.

{k, k. k}©74v7)M3-M(iM'J7> y MCfgStA). 8->->1:447577*77 MAMH M 

l-OlSSIt >->l:EediifcxA7 HiTSSmtete® ioo%@I4H©W!$©, 1.41 

fs©ff$£E6S4i5t>©t:75„2 : ©warns, ScH-wic¥i%©->->ic*t-rs*wwKi
Wit© 7, 8 #6E@75 : 6 &T#5. CtlGOSctttt IS012232 £— SrASAxtSSIKStl 
5C

2 END 45At4 ENLF ^*$£75>->$fctt;tU ytJVfflT^f MA74* MA7 > MW 

«©«««, $>5S$ttST;65„ #l:, 8>->©77*77 MA74* H A4* > HWSSiSKT 
5:£)4#L(»#8Xi%0, Et: lo6iHKlTt>. 74lt:IIUi;774llAt©W**f#->:A7 
-7i7 b^©->->t:Sft7 5iiJIE'lt7'$>0, *mi:%5C£L&4RmG%()C£6&5. 

5416©77>x7 h 14®W1-T8> 5 A 51: Ex 5/»$, 74l£U:©77*77 MA74* h^>) 

ws»««stiT©nii.

p-7
A- Mnfc?-©77*77 MA77 MA4* > Hi, 7©/\- M3 t?-S484,$'t5/ydl:IBlGe>Al5 

^STmStlfc, XA7 HM-eSgjRmtelit 100%,EI4efcl4iSjiiXB©77*77 M 774* 
MA4* > M l:#L < 7 till (47 to til i»ijZi © > — 475 A If/1 — I- 31—(2*176 7 977 MA 

74" MAO MI4, 7M77MAOA MA4*>M£LT, B-©4B44WXA7 MAM4##&A 
LT ©5fc©<I:A5o

El 2 43 At; 3 14 ISO RGB OECF ©An y MT&9, f-l >7)M/7)MtigEefcl4AU y+)I 
© END 45AtXENLF ©HI***LTA5„ 54l6©»tttA$44to&gitiOA@©TAiBlT$> 
5bJ*gtt7)i*-5„ MxfA*. DSC 1477*77 MAO4 M AO MW$6S*M>- >W$© 7.8 fg 
l:E$U (Saaa^^ffT©HS&«tSL 40 SB*/W7'f H:4ff5»±XA-X:£#< Vfc 
9A5lWi$;S«T5 5 £A*T§-5„ SfcSU© DSC 1477*77 MAOA MAO M&##*!: 
IxSf^OA'TeSA', -e©i*6SE6Wi6lW$l4. ->->©#0 (dim) X'J7l:EESil 
fc/\D>/ty7©¥ti'IC745i*6'7'S^» ^©^SPSiAOA MWS14, /\d>©##A77 M 
SS© 3.9(gl:%5.*l:BU:/\o>/'\y7&mm*5#©>->©-gBI:#m^AX:£A5£, 
##AV4* MWtA9 6i#AWtl:A5. 6-5->->1:4514-5X77 M)lT#aiRtotj:$!£$
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ioo%KI4B©#$©, h@$lc*t1~BMfiil4$>B8$tt:tx:$>B,, iiiESiutlScfi
14 ISO12232 £-grf-E>BS£$lirt5t)C>i:-r-5„ C4t G © B-5^3*7)#±74 

*iti&Itoroti, <6Bfi©7*fii©tii/i ■. SittiltW, #!l*r7'f h©flSTBE4:08: 

e-u*drcij-T$>-5„ ;0i&, rroett, tEat'-y 

%7t-l:74B.

p-9
4.2.1 H® ISO RGB
ISO RGB *7-7'y7>7'M»l:t)63'kTkB7k ISO RGB OECF }4@#UT(^74(#® 
RGB E&#mfB^7)l4:k#^'6&B. ##® OECF &@#TB&Et©gB&mt4B/:©. 
B®E14S®IS0 RGB 6LT#yRL74(44l(4'74G%k. 6ttiBSEtoJSS'bSiltiM6A'
(D^ii-eJEMfcZtLT^&ctlb&Zfr, 4RS®T6BlSORGB £(4}g|S]Uj:kJ:3tcTB,

4.3 teati -y HSS43*WSfc(4fca*«#ltft©f±**
KSt'-y NSJ$43J:yW« ISO RGB t4, filfflCfllk-BhBlky L. *04:31:#
S 1 © k ©E6i8±£-liB :i:IC*3Tf#bil5b<Dtt%> : ftfl-CM-f BlUh'-y k *£S 
<0 to±t:65IE®{l:Sn/:S®<e©E«t!£a)flto*E*G 2#g©H-y k S6l:toat*-y H$ 

)S3ffltoIiSPf'y h£IBkBo 8 2 14. %a*###mi:mkG4l6t:'y Hm*43j:U#mkm 

&#IfTkB. 0 4 ISO RGB OECF &7RLTkB„

3
&#**##IM4. 0 1 (Clkf <fc 31: ISO RGB t -5.
7^f F*V-f FdW >H:MTBE#V 5 y N4, f§s££n/:«*}::fc(tBXk7 b)k*7 

-to ISO RGB mzttwirB X i: tC <fc 3 T*© <b tlB. fc £ AI4* IbffiSSftM t GT, ifift 500nm 
ICtikT, #*l6*M»©*7-V-y^>X'MiC^'fttol/-y F (red?) M»IC*-5<t3*:J»^&# 
tfB„ XtofcftCl-jl -rX'J-^^r 711© 255 ilkjf l y7M77> h^tJJB/'iltto+k 

7)#@f4U4'. 1- y H7"f 7)l/©7fSTB * X > h 14-258 (174 0. 711—7y 

7ll©*77 H4 170 CAB. B© ENLF t:'to:to*7—©H®4a#tofe©4;i47j:<, rl 
77)1* 7 7 FA#*Tt4%< ENLF lit <h31 >Tk B £(.3-47,7^1:7777:171(47 7 

74(X «®4, *©±3 74*f)S»#5CSIi(7T, US® ISO RGB E7>b$ttlTB X £7b$TSB :

a (4)

Lfc7)k>T{-258, 255. 170} HJ7"l-y I-©#$(4, 7 777 1 77 4 h 7 4 > hlt!t©k 53% 

IC74B. C©4:374#x8!4. »*7)1*74 h47f > b»Kt:>fi<74oTk#. ^©SSSENLF
7)ilo©$<h$0J:f)t)*S<74BJ:374. T©T©ffi#J*7-t:STt4*B0

p-11
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4.4 ISO RGB ft© CIE XYZ tt-x©EM
ISO RGB Wl, ©f4l©77'7°%- MW 7 ti,T©J:7 ICLT CIEXYZ
(S l: S tl/j: I till iti 6 ts. t > :

1. ISO RGB fl viol'll — Fffili. *it 1 *U;t/ 2 ©iSSSIBt"-5 C <hlc J; r), E® ISO RGB

2. S® ISO RGB ti'b XYZ 'xtoEtilT' h 'J 7 7 Xli, F*'7'f F4vf > FloSf
SdEXYZffltCfettJ^T5R»e>HS. CtoJiatt, SXtOV^-©RGB A'6 XYZ ^x©7>h 

'J 7XXIC, 5 Aj=7X 6 l:$T j;91:, ^n^nD65l3j:tfD50©fc©TS.^77'7'71H^
CH Ftf'f > h©XYZtt&StmAfT^eS6^C»EllStoti:T43<„

2. (3.0SHD?) *l:RT©#ai:43©T, ±T3}Wc7 F U 7 X X £ WT, jStaftfcyX* 
T’7H^7'f Mvf > h lc*tt"-5 ISO RGB ttlcEet"-6 CIE XYZ M£*©-5 7 :

p-12
S<7)

C©t*RUN, GUN43^VBuNttXT-yy 1 TSaiStl7kMT$.5„ 7"CIB©W5E
#7 h u vxxa, #m® iso RGB c 6ii-re%©.

as
tf-s-ajwc cie x% m^f©7->$itiis'j y®;i/©#i@©mm#0=%6©ii, t©
->—>$£11*11 >:-Ml/©77'7'7 F*7Y h*Y > h©#|fi#i, $#7 F U 7XX&3RA67
x'** h*74' F*< > h©sie^isicxr$ofci*-erZd-tiT$,5„ $£*i£ 5, e 7 t;*
oTS#SilfcEftll, &v->^e.©ISO RGB#©%#m£ LTm ^ 61l6 6©TI1£ <, 

6h£XYZm©£j$4ff&7*c©£l$©t)©T<8.S„ &->->^G©RGBm©»#r4ff 

&7*ffiC77lATIl5«ICi2i£;*nTtA5.

5DSC*7-##l7'tl^a
DSC XOX F1FXO-X0ISORGB *7-X^-X^x©EB7 F U 7 7X4*©-5ICll. *© 
2 »©*i$7)9gg S toT t> 3 „

5.1 *6 A : 7/X H1.6ltz<-X©SiS7l4

5.1.1 iSffltt
A II, £©>->© 7, n X I' ) MBM@cl+©ttffi7i% 713 n5*i & 17. DSC ##"717 

Ett&3j<©-$>fc©l:m©6tl-6t)©<h-r-6„ 7©*8IC=kO. *,61$-5«SIC*5©T*^@$E

v11 >aie#S7)$»6$1-5 £\ -t©>- >©tii@Kftositos $1-5 x -x17 hic±oTJ:D
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enfcXiSTiS'Bn-stott, »/h© dsc

5.1.2 ^&©#K
*#iAT«. dsc rotx^x nvss»$flj$sn, ^n^ffl^T^s^snfc dsc xxx M/
X-X-X^<5i®®ISO RGBX/X-X^-XWifiMi'WTHJ yXxm##RAb4l%. *IC 

ISO RGB OECF rtljlffl £tl3„

5.1.3

1 *fe7leti'7tegg$:6-3TieaiijiS$fcl4E*|-»B&iSb L. msnfcXUT-5i DSC rows
5 s.CD-S-o fc 1/ > XXWct" C £ An? t -S 4; X &£ £ lcT-5, ttl4to#iW4. Se^^ms© t‘ 
- XStfiA Wfc; LTfcl9-T—$T$>3 fc© £ U ^'L-TiXMl© 70%fSft®X y v X4;(4£M

#6*^m§A#@£4lT©e H-XK*A^b 10nm.&U©
6 6I'D-Sift#!:(4£*U/Alt(4, fcf-Xtot© 10nm.W-]©EnfcS-t© 1/10000 J; 0 'I'S < %

T$£>„

2 tt*4H-6ffl^T. «ffi£ftfcK®roffi*ttotol4£, $*®Bfl»<h VT#$-r-6,

p-13
3.360nm>bf|{6830mn., C #111 4 1 lOOnm. 4T®ilA©6ftC4jt <T. 10nm.it A'T, j®,

0j$n4c*®®mmzt&xz,. dsc t4. saKroe/SB oecfsisicmu. iso 14524 
ixtcl§3££n£fc©£-f£„ ■Bt4. i^6©*mc$S-|S6WIX#lt;ffl© DSC 1/>X'45 
iW5JO^®X-/^X- #^#X'0 v XX4 it/X-%£) 6HIATMig£n£„ DSC ®S*7 
—7®'J XX7f %11/t: 467—XHHAI4. SlitV/c**. toteb*."? MJ -yXXlcAb4tu$ 
Slc&-5fc©£-f£„ i-4lf4l®m*l:*LT, f®*B®m#%%*&E#$a6.

4. ISO 14524 1: LXO'oT DSC ®il«W«*B OECF Ilf4l©* X-7
4-U->X7xtXUC*ft"5f-XS$z6*lc43®TlieS*l-5«St4B<„

5. »©«#?«« *B OECF #»ft-C©*»a© DSC SfE4S®It-r-5o

6. S®(tStl4c DSC EJS©*t84*i/)£,, &iSB©tF*tc45t4S*t»fit© 64x64 HXtll/X'O 
yX©¥!96UlLT, S-fc»c45tfi>Sffla© DSC mEJ$S:5R<6-E>. 4<®6n4c¥%44$ 
E®®*SS®oT, Si6ftl:45UT8®ftS4l4c DSC K6&S6-5.
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7. mWMti tltc DSC 0, gXJX-TX-UXXd^X-Htl/CtfS-?-
4if4i©&*l:Ai-I&%*Mxxx HU##£fl-jrt5<,

8. &XHt'H©fl*OTxxx HUSftt:. %^#$tti^m#*%xxx Hlxo-^MbSaKd, 
sssictitt^ST-f^jMcyf-6 dsc xxx Hnsstt£#tu-t-s. ttissnsiia
IS07589#5cky ISO14524 CD* X 7 OECF $l®itagli£tlfcfc©i:T %t)k DSC

<„ Efflsfi^Baa^tMAiBhZi^n-e'ntoMcyLTaisijsii^ttnttoe&u.

9. &f-f»;l/l:*-f6XAX h;WS©'6'H-Se^$DlC#L<1"^fcie)lc£'$73:$ETSiJ-5 

XitCJH. $HI:#f6XXX HUBSSrlSSItrrSo

10. EltibShfcX-<Xh;l/J$$tC*©J:7&S5t©7hU7XX£#tt^b'ti-.5 :

5$(8)

11. HWS#I: 10 Mv H£!I ISO RGB OECF SilfflV. XXX HI/*7-IC 
yf-6 DSC 10 fc> MlH6 ISO RGB t> -XXHa- Ktt£jt<«6-5.

12. sxHHxi/idrrs iso RGB * x-7 v 7xx'M&mi:%%#:$ttmm©%#Mxxx
!-iU/ \r7—Xj’ITjXjll'i 1£»X"tt. 360nm.Xb 830nm.d)& lOmn.ftiill-tlXXHXloC ‘T. EtXa X 

HICM-T5.BSXXX

p-14
13. CtoBBXXX HUESditC 10 tf-y H6# ISO RGB OECF SiSfflU XXX HI/* 7-1: 

*M"^>ge 10 t'-y b 6238 ISO RGB tX XXH3- b«£*»3o

14. BBB.ktttBShfc 10 t'-y b ISO RGB tH XXHn-F«E©=*LfcM©^ft^*
t:. ® a. b, c. d. e doefcU^ f IriS/Sv

5.2 *i£B : *7-*-*7 [-/<-X©t#fSXl+

5.2.1
*(£B«, X-XHXXX HI/fflM«tf-7)$. E«P©ISODSC*7-X-X'7 b

ifciiISO126411:L,Xfi>7T#hKXXX-X :/ blC^oTSSStlSXESStl-SJilnl:,
dsc waxiidEESiRA^fc^icttssns fe©fr-5.

ft#
«2p© IS0DSC*7-X-X> H:xUTmt**SAI:gSiESnTU-5„
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5.2.2 *ri©<BE

*ri B (idx-X-XV h©■«£}*«U DSC ICi-yTSfKSttfcxw’ vXlbd- HE©tt 
Rictxh-d'UT. ^©y-y-y b *5 =ku:effl sn5> BB^icyt-5 gE(l^toE#6fT<£ u Ar£T 
$>•$>„

gig© ISO DSC * x-X-X4 y bit, Jt(D'>->^fzitt'J'yi-)b<D&M^mt^n:5m'a, 
Sdd«tt6£xx>t'3fc©tc£'gftxxy h;i/SEM»7b$ DSC xxy bilXFTyXblfckb) 

#©j: %*&!:, r©*STS©6n5fe©^f5>„ c:©*d^toHTtt, SIcSIfeMICE#
(fztzL DSC XXX h;l/S$7bs; CIE m

«s#i5.2 iciBiiEstircciEx (A),y(A).z(A)
HgiJT<6-5>)„ BStt, CA©X#S%#&4(©%C6T&5. 4
LUT ©X b v y X Xti. DSC * x-#{»dttl:%LT## ISO DSC # x-X-X'y bA#© 
SiiSSolcttitlSStotK 5

ISO 12641 ICLfctii'-yTtiBKSnfcX-y-y btt. ^-©->->$Xdj;*U 'J-i-JbCD&mtfftfrz) 
TU5«^lCEffl$n5fe©i;L. DSC XXX blb^XtOb©SuMA#
bfte.fctu.fcxftxxx bib*esaiscfflicj:oTXA‘>sn-5„ dsc Ax-tett-dtj-tcyvT
ISO 12641 X-X'y LUT ©X h') yX Xbygbjt6

4 *©on^Mtt^ng#:x*^$n2»ffs$4is-r-5^t(i&©75b dscx-x£SWi 

7-A4-x0y-bifcat'j-xx-;bsie#$icEiiL. «5feRay;bdux'A&*m-66c 
6AIX*6j=Xtrf6. ttidXXX MbXX-Xte, X^E'J*X-©Wa^'®feIE5ST?. tt©* 

X-tiW§|gBl*!T'ff$£n5J:dlc8«£n-5C<h»i^K

5 fi»^'TOTX/t>$4lT©-5J*^ttIE»AA*ttTttAi<'5IIEtt©*-5«^Sc<feO. ISO 

RGB /\©*»a#&#66 X AX© @ AgA 0 tA#dX y AC a7)#gX*6. E#: 

©xxx b;bttW©*>5/t-yytCf5rtttilL©fc©. C©#^l: LUT ©X b'J yXXgf 
©5.©H$ElCttEUL

6 dx-RigXn-txictitj-^SESS (SSUAoTEilXtSiliSSIto 
J:lb*f4XXX hlb&<H) ©5S$. if®£il/cx-X$ ISO RGB A x-XX-XIC^d-6 
iXl: LUT ©XbUyXXAI (-56®$C©X b U y XXWftioDtC) ttfflSiTT©-6J*dlCtt. 
/\-H3h-dU-XX-;b©tiffi«LT<tOJ:©a*^i#bn^iiJffitt^*S„ fc/fU6E6$© 
SA*s*$0ICt>#TW'5,<h. #S©%»*7)^ /-f X&4b*f6©A#L <CtoSiglCj: 

o T t RBXX--MWSS hTio 0. LUT ©X b U y X XSIBdT^EKdnAc MSE 7)1-56®$: 
$#X b V ■yXX^ffl©Tf#en/r MSE A 0 fc/J^Sd^S'O. ISO 12641 X-d'y b©##!: 
fcidtuTjRJXbtlfc^lcMLT, LUT ©X b U y XX Stoll" 3 C AZAT'S •$,„
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p-15
m HBD© CMY CMYK6#, >X©3

$B*#E : *H£tt©fi5±, JWG Cj:oT?tHfls(K6S:©A6Ii, C ©##/,. 6 LUT© 

Vh'J -y X XlC*tt"-E>#iS6'f ©TBSa-S <h©-5 fctoTSofc. LUT ©"7 b U yXX&M©6
$w*-«egtceB#®icttSLT436-r; dsc*ft#e#g«©aii6ict)®LT©&©„ l^l

ISO 12641 f-Vy
©TDSC ICCyn7r-Y;V£#»-5*i£©i6in£g*r5MS»$8S£;h-T©5„ ^©<fc5& 

«STl±. LUT ©V b U -y X XttiltiJT* 0, LtiLifttffl2hT©3„ ©©/;©, S*Sti 

LUT ©7 b U -y^X^-©#aB&$m$LTtt©ti:tX

5.2.3 BBHfl

ISO 7589 # eta ISO 14524 ©*X5 OECF StolCtiLT$#Sil^<t7i* 
6©6T6AX DSC ^iWSfctt^ftg#:©!^

bcWlliXtb/iL y

ytiliS*,$<*£•«:, L-y bEfBI: A1T6 o-lb^X cei:aS&&k%(Tbltm 6%©. ISO 
7589TSfi©;5X/<X blbXHBSB (SDI) «, S©/\nyMb#l74 lbATtt-®mX:'$>-6Ai, 
##©DSC t>+b-Ttig6C 6©%© U v H"E/$lC*5tt-6D-;va7^e$1"-5„ 
DSC I:. ISO 7589TE$Snfc1b©<btt*i|islcB»5fityR6©l/-y tHS
£*|g1"5©IC SDI *iF/ftTTttT+y-TS-Ei. ISO 14524 WttMtSB tcfc, DSC ©ftiES 

SDI H-S©Mattt:St"51»|gAt|BESiiTH-5„ SDI ©Mgtttco t, iTM 6 ^©51 
X^X HV/XO-^W. SDI /c'tfTA <. FJIgE^S'D ito©

ytsrox-xx b 11//1 v-5j-*lciS6-"r5J;5lx

5.2.4 M###
ISO 14524 *£Zf ISO 554 ICSMlfcJlX (C. OECF 8)®fl t LTSES

nfcfc©t-r-5^. tie(Dm-aizmw-r&z ■.

5.2.4.1 bA'XXX

C©^?£&ffl©T#©e>tl-6E^l:H'f,ttA'7>X»lS$il-6/7©.DSC7)S||ffVT©-515J|gtt 
©$.-5<BI6^©aV -X'XlbAhVI- bA'7>X£ttfflTN$tcT5r£tt—Jl$«ll:2tL©<hS;h.-5„ 
eitrx-nxXhbM bA7>->>X"eHSLT, yanXbfr'X'f bA7>xixteit-5$iteb $ 
#l:E*ix*n^y> ->*X)bzhr7'f hA"7>x^ig|s)Sii/j;©±5tct"5c^M'ST*-5,

as

-251-



: DSC X-XXI8Mb U fg$S;h7yl£BIC*fr-5*X'f 
hAXXXXSIfrtSiS OECF A, XttXBffiLX/Xb.DSC XXX hJWX-Xf-5'S ISO 

RGB A 7-X^-XI:E^1"5T h U 7 X XT£>5>„

S.2.4.2 #7|.*6 (IR) XDyA>X7/.( XX

ISO 14524 ICLXX>lbT. OECF SISIC IR XD y AXX'XX
DSC©6ifc6®l/y to J;yW1-iSI,@S6Xx-y X IT, -etolgtW DSC XX-XX-ICJloT 
*%l:%a$$lT^6A^'XA'&$*LAfmtm6A:i,\DSCAm#l:i@W*K*lx'y FSfB
(iso 7589 ©spi/-y Kn-;iz*7#B) esufco, *x

DSC TXXf. (till:C x rx X X ffiffl t X t tn IXTcXi -, XX/tBX(igfiJXX.X8EX/XttiX
IR XoyAXX'Xxll/X&^BIcEmL, ytiBtotfcES:

^>0EX.

p-16
840 ip<b llOOnm. STtofcBtdtff-S DSC 7777 hXXSClSI^dXWlbXX6, ' jib to 
X-XX Hl46Sffl£6oT,DSC to$XtoS$££ blTMgT5XXZXCS5,,360^6 730nm. 
tTtoXXX HWXSXI1to,740Xb llOOnm.STtoXXX I'XX'SXIfXyXXlfcXIX,ISO 

15739 ICVXcz»i'oTfll$Sn5j:XI:, ISO DSC ffgA f XS y X lx>XX OAT<XXXti. 

XOXto.

5.2.5

^ffiB £IBtoTE«e3R<65AJett*to=fc5l:X5 :

1 ilSXAX-X-X'-y to, DSC l/>X'£iiLX@ttitC*tLTISO 14524 ICAbTiBSStl 
5J;5tT ISO 7589 ICbfcXoTTpag^nfc^KxXXX hSAttXXXXXXytigSUBtoT
®iw$xi-5fe©tx-5. $xtttot© dsc x#axtx-E.7c»ic#$snzc
It$©^ilSXfiEIBT5 X A t>TS5„ ftfflSft^iStotoTttlMSBSn, XXX h)W(7-* 
TWltoShS t)©it5.

2 AX-X-XT htoSxTyAtofTSXXX toMttt, DSCXmX'baKXXT. XtoSJJlt 
£HfrT-5*8a. ##$$iTto6XyA&l#<X-toTto/XyA. 43<fcO^AX—X—X-y HXifitC 

/fc-SAtoffitoiOTti. 2.5%OT©EM¥©7XXTBto, SiSggStoE S□ X biS^7)s'Ab X to 
iXlcf-S. SXdi. ytExxx HV/lX-A-ltiXSIlEL, Ax-MtiaSlcAbTX-ABh-E. 
XXX MI/gW^S7ctiii®*XfetlC. XX7 HI/#W&M-%X6toA&T#6. X toiler

xuxxi^itissn-ExhStoaM^to^frxxxx ni/S$n-icXbTRs 

-t-STATFpiJXT&S, IS0 5/l««!»J®::2ft3JBJ5, ISO
5/2. IS05/3 *J:tXlS0 5/4tt. iSm^AtXKItSSSiJScAtXaeiptolimfiitoJitXxx 

X #ig-fc-y FX y XA/XyAm#©mAi:x©##mm#wAi##m$
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nfcjssic,
®IS*:$4-Uvd-;l/^6f*5C<h7)iTS5o X-X'y bX^X blb&M©#]%7MT%kfl-5#& 
Tfe. SifiSAtifSLfcSISICttKr?.C^/6$##Sn-5„ 73-S*»:^-Sr»s'%fl,Silfc6, 
-e©HB6!SiSiJU ttEL&tlftltoB&vx y'l/7-’XK*te=fctFe©to©

ateigMto^FiEies*5j;y:x-yy hmsn&£-A$fe^„

3. *®a<OSS ISO RGB tttt, ^n^n©ift*tC*ttSX-XX h;l^ttWtISORGB*7-7 
y7>X'M»©m©o#&$%6C6t:tD, Ay-X-Xy h©a-/7y^tcMtT#th$n*

4. *%ia<DSi® iso rgb esioiitu v ?;i/<D*%a#&.
/\n>*fcttje©ffiwx^x HlTlEStRM,X#®77f I-/; /7"Sib7 i 1:7orssISO 
RGB gem&#66.

5. *IC 10 Hy b tea ISO RGB OECF SriB® ISO RGB iSIilCjlfflU 10 £y MS® ISO 
RGB iSttSttif,

p-17
6. DSC SftotAy-X-X'-y h©*SSr#i@1"5„

7. m#y-Xll, X-Xy b±©#SSxhr7'f h/t-yyj3d:U:'X*l/-xy-;b6fflHT*»bn-5
Zoic. iftbXy OECF SrttfflUTSEHtaft. lESfbSn-Sfctoyr-S. AXy OECFXIE 
L<SttlSnT^yua', Sft X>CX 0, DSC rl 7X7:3- Hfl/bX
-X'y b©*M/XyX©B#im:^#^tl6.

(S.i/uX7)DSC ->7rATtt, X x y OECF XXXjXE-'C 7 bTytX#® L/j'lttKiy bXt y 

X-Xy b K©Xr=17/r-) 1X(ty TX A y OECF 7)XXbllX#XIX. X-Xy bAW#ffnK 

dhTu-e>ystcS6-x^7iy77)i#asn5y.yti«E»7hUyxxciai|giciiVT^5i„ 
LX l c©J;y&*iiT'3t<iXb.hfcXX y OECF XT'XT©->- > l:*f V T-StT* 3 <bE$ 

StVE.tlS'ti:, S$d"$7‘j:7l/7#ia&±BKT;5->->y6©y-XyiELCSSIbSilf, fc 
<h«ELU7bU yXXSrEfflLT©Tfc. #*%%%#!:j:oTSbXlSSSIftttlE 
©IC%6.

8. (ll)tXjXtJ;7&»rt©7 h U yXXtt. 7 b U yXXX##fb$%DSC X-XGlffiSn 

10 fc'y b tea ISO RGB nUfet-WmitZUtz DSC y-X^biEticdnS 10 t'y b

tea iso rgb «t©ffi©TO7#*siM£4c5±7 »meatRLT, e>&t>.
#/J'¥i97Eigs&5j<»-6ldi, /Xyy©m*y#^gbi6#^te, atRSnfe/Xy7S«©/^
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'y m < Mi-a c 6

6 ISO DSC

ISO DSC ^WfiJUSte, 10 tf v bWM ISO RGB Jl/3- Fffi£, 360nm.^ b
830mn.^T(DX/</7 F;k%^-(:#T5 DSC 10 Hy F##ISO RGB f

#ISO RGB#C^#T6(he^#^l:#m$a6V F U v
Fji/M^^^tttx^b^^o dsc

ISODSC^f###^#^*

p-18

ttmmmA mmm
##(D ISO DSC ^7 9-^-y v Fft#

o, wi^(7)i0^fBW7yi^ btiy-tez, Wfeom

ciEmm^is^
(:%^6fl/tCIEx (A), y (A), z (A) H$i##^#:(Dm^m^t)1±T^Wj;3^DSC 

(Da<b(:^LT^

FCOWT^ McCarny#(:j;oT#m$ 
flTU5o CcD^-^y F6, ^aj;0±ew*A/Xv^m^A/u/:#(D^-y'y F6(Dlt#l, 
Firdayson 4ocFU^ Drew (C<£^T#fbK$tT'Ctb§0 #$$%(%, McCamy (CcFoT##%c5t!7c^— 

^'y F^,
C(D^-y'yF^, "7^^X (Macbeth) ^9-f-%'y^-aLTr#^^n:W6o

/t/fU ^<(Dg^OA^CO/X'yf-Cj;oT^

X/\n>/iyf-T^6o #(Z)##/i'y^^ADL, %bX)#

OTtlttob&K Lfr Ljfc&btl&^WZ^MikAfife DSC x—y±T^®jU 
3; o t jtUfe b U\,\
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SBSWffi : AX—X—X*y h©(±I*iiTBD7;S>-5. ISO 12641 X-X'y Hi, fito£ft-5eS 

E7)s'ESSn-5ic©, 13 6 A,a'to#^i@W7:li/5 to. VX^X A X-X-i-yA-lilEU 5*1=17: 
© 1 7,Tv/7TUtoaH, XtoX 7®sgt£l«fflt7'yx7 h
toElii <#li#^lci5UT) ^nia tire*, 6*7 J!B#tt7>HAi7:7£to7c;*, DSC4#W

totoX-X'-y HifWTS^As; $/£^^ICiSSSn/ttotiT 
li/5: too I' □ to h IZXH DSC toTsHlr7)71 y 1- • 7—V— (David Corley) ti, jSIS 7—Xy 

h7)y6ilT&-5£#X.Tto-E>„ H X XttiAto Klaus Witt liA 7 ->TM«Snfc 1996 ¥ 3 fl to 

cie * 7-wRi;ia©)$T rsEsfiTto/B^vH©, Mx^n-sKitx—X'-y H ICMT 

31ifg£«*L7c.

p-19
#m##B (##)
ISO RGB A X-X'X-XiSit/DSC
£ toHESiPIC* (rCtESilS ISO RGB A X - X X-X li, ftifitoW^toS*, RGB AX—
v-yx >x'miwct>»ieii^«©tttoAs*fc«nTto^i:Wi^ufcc
KStH-AXiriH,, Finlayson, Drew, Funt 7iX 27 Hubei l:X6#X, 75X27 ITU-R BT.709 

IClEizBSftSXXI:, tox-TXMtoil^&lcti, CIECAM97 CBRfESftSXiXiHWIfc 

toRGB AX-X-yXXX'ffiB/XtoffiSmrto/E,. ##to#^, RGBxHX^toi'A’xi'-X'jail 

6liAx-7yf >X'M&l:#*T^t)to<hLT%%$iie/)(. HElcti, SlfejSnS/tftli'H 
OtoX’A'fvUSffltoTUffSii-E.o xhA-i HtXXtotoX'ti RGB X-tH-Jl/XX >4MS5'f-5 
CilXioTHat, RGB XH XX-XX-XlilSStoLT:, &*XX bitof > HCiSS^tlfcx
zxx'wiciien-s. #-©#toii, x f xxu ri--1 z - l 7: *1 x i:, $#u -rgb hu

7°toy bWffllCllASXtoAC.hT/ifc/So

A7--7-ydL>X'SgSEIi709 ©7'x'f7U/)/G#Stbirc^»s'-rS5. Ctolf#&#eL, # 

6il/hM&&tox-X*#i5i:27CiECAM97;X6®M»£:tyft-f-St, (Koi'Cliftl® 
AA«Mei:a6. 3 x>©-r^T©f!llci5toT, x%- X X* U - > to A X - v -y x > X*B8»til$ta' 
R-THfe/S. *fc709t'>x-^to-y HAA-x-y^toX'MRfeiatilsl-Trfe/So BCjcAl:, 
709, ~>Y-7$/cti CIECAM97 AA-X-y^toX'HS^, IM%OTII@SICi:'y TTSfiKS 

t'l7:M$l(EXltli LAHIX, X7l-75X0;XU©MS©!:—XllllXl -TlltoTSffASn 

/XflFGi'I'Bo 7:7: L to y K to — X(COtoTTIi, V (A) windowed rho/beta S9^C© ti—XIBXX" 

ilia<HH-A-l:#o^#6CXX7:#/5(7 CIECAM97 to-y Ktoi7i;MT«5ft*lc43toTt” 
-XIElcTtS/X, &6tolitox-7%i: 27709 toy Mto#X©j:7l:, f-XEtoBSSSltoff 

ilAlt-TST. ACM-fga^to^S/Moia. *7c, CIE2" A-X'-tf-/6 

il-5 n##lxlL'/)to #17 to y I'lliltJ 72, Smith ilAAPokomy X 2:17 Stiles AiATlEsteves 

©J:7lC.toton*ElSSI$l:J:oTf#6n7cTO^EIilC-grL7j:to^to5c^t)B@-dft-6„ 

L7c»$oT, CIEHfiJgdiMS7i>GaffltoTcto-y HSI^XAX-XyXtoX'MIScSSA-StBX
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tct4M6^ror=miS»s’65 j:© * isiss/rcs ctfrriz* zom&mm-zit. 709 vv f© 
Hxf,;^-@lW»>6*i50li 1 x>l:tt'>v-xVy FtffilT££ 

UTEtoL^IX, sRGB ©J; XftEWBlIBi*7-xx-x£©r=llc, 
t7iSaSTfc-5.

ISO RGB *7-7 y E> XTWlfctoSHItij:*© J; 51:%6 :

O.TiS CIE XYZ 6ITU-RBT.709 RGB 67 - U :/ 6 7."66 :

S(B1)

fzfzbX©7F U y XX©?iJ£rHt, t"^T 1 o©$^tOtcSVUfcttTltolx 7£D7F 

V-yXX;EXhr7'l' >l'ffiJ#TWj;©t©'5 6tTS.6o CtEFCIEx (A), y (A), z (A) 
*7-7yE->XieiSctcefSlIEStl-5£, EL<IESItSn/t RGB *7-7yE->X'Hlfc»s 
Sfebtlft©. (*7-7yE>X'M&l%##%$;Ff-l:Z6$)©ir*6) CIEXYZ&SW 
© RGB *7-7yE>X'M$IC$#-r6;tiX©, Ft*f > MS#$S6^fiKL&ttnti

&6&K

p-20
6iltCtt2 73©*ffi»i'ife6„ 1 OW7 F U y XX B1 &* 1
-Dlt-7 F U -yXXBl SEES It, EeS-tifcX F U y XXroSto&S^eroXiJM-TSiJoTiE 6, 
t>6-|$EeS-ltT7tr76' F^E-f > F XYZ RGB 7 F 'J y XX63R©65?£"e$>6„ 6©B 

BPTtt 2 # B ©SS/EiltR £ ftT © -E>„ RGB XE-XTtti@lfiiI^©;*^#?ilT*6;t©, 
RGB 6 XYZ IC$Bt67 F U y X X±Tmi0aik£8lffT-57*;7Iii W$>6.
FtM >FffiilRGBfI©ftg;£fc—SrT6o *&X©#?£*ffl©6Ct(:J:0, B'J® 4.4 Ti$ 

-TSiXIC, ©f*!©**< Ftt<> FICttLTt, RGB fr 0 XYZ^©$#7 F U y X X efii 
#l=$*6Ct#T#6j;*l=A6. * B1 ttSffchr7'f FtTf > FEMiTt-E,t><x*©x°7 

<7Ut y F©#l&l:o©T*a©/:6©-C*6.

£©HKSiPtC*3©T$#Sn6 ISO DSC Sff#6flS©.e#tt, CIE 15.2*7-7yE>X" 
Mlfc^OE&ShfcPIilElSi:, E©tt©$l@:,£oT#bftfct>©£©Si©IC<k-7Tt>, *6 

8S$-e®@&Stt6„ @$i:t5UTtt, CIE M#©m#t:0 *-x'+F-/\'©#«#©^*#mT 
X6.hE6StirtyX„ Von Knes $:SX• Xyf 7'J fl| fejg&EMXXoXMI7. 6©E$*$+ 

Xi:SFhtbnT©X„ L/j>L RGB /<-X©#6il^$i8tii, *"7'E-/sTb1T-$IC*:6^ 

43SS@U6i6T©-5, ISO DSC ^ffSefaSIt, ^-©SEMS*5 CIE m» 15.2 TiE^it CIE 
X (A), y (A), z (A) HiMttMS ©B®fi=X6*-i±IC&6 i:5 &* 7 - XX-X ICSxS'l,>
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7 HI/®$StorMcEZT5C<httimigT$>5>„ 37i£im Af'tiffitlj
ffi 7© A 7® >7 A< 11: 7 7 t) AAttT 7 -5 „

4. #itCl©7HJy7XW%6t:A©*#l:7ti, 7©7HJ -y Xx*$. jf^StlfeX-XX

7©7HJ-yXX7am#A*%K*##b$l&At S'J©«7 h U y XX^Ex^'SuilS 
6&6. iW£B£f£oT. 7MJyXX*Att«'MlT®fc*©-;e©ft®aipT#ffiA®77D7

AAx«ffifB£ft3fflS;7, ISO RGB *7-7y7>7*m<h#l6S 
ilfcX^X HI/ggA©M7\ 7 j:o At)©T&
tllf, if it C2 ©7 h U y 9 XtffbtlA, 

it (C2)

7 ©7 |- U y 7 7,(4, H'ML/yfSJfi©. #©777-77- 77## SflTl ##7i, if it Cl 

®7HJy9Xitt-M=*&otU5, W H= 12,
X*U—> =7, 7';i/— =21 TkrfMctlx, = is 1:66.

p-27

eWH/Ay-l/XX U >X7vr7#4' >0 ISO RGB x-X©#Br

ISO RGB x~Xtt. J:7 i-T-5 DSC ©##
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(2) ISO/TC42 B*B1E

Revised Comments of the Japanese National Body of ISO/TC42

Date Document
2000-1-14 WD4of ISO 17321

National
Committ

Clause/
Sub

clause

Paragraph
Figure/
Table

Type of 
comment
(General/
Technical/
Editorial)

COMMENTS Proposed change

OBSERVATION OF 
THE PROJECT 

LEADER

JP-1 1 Technical The scope of this standard should be 
more precise and limited in line with what 
is stated in Introduction

Revised scope;
This International Standard specifies colour 
targets, metrology, and procedures fix the 
colour charaderisation of digital still 
cameras to be used for photography and 
graphic technology. Such characterisation 
is limited to DSC data that either has not 
been processed for colour, or has been 
processed to estimate scene or original 
colorimetry (as opposed to the colorimetry 
of a reproduction). In other words, this
International Standards can only be applied 
to DSCs which output raw and/or 
unrendered colour data..

JP-2 3 Technical The terms “raw data” and ‘unrendered 
data” should be also defined.

JP-3 5.1 Technical I EC CDV 61966-9 should be referred and 
only different points from I EC 61966-9 
should be defined for this standard.

JP-4 5 Editorial Figures of equipment arrangement 
should be included for method A and B

JP-5 5 Editorial Subclauses of “presentation of results” 
should be specified 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 6 Technical There are many ideas of evaluation of 
metamerism index of DSCs and they are 
now under discussion, so it is too early to 
standardize.
This part should be moved to informative 
annex.

JP-8 General,
Technical

In order to make this ISO Standards be 
more useful and dear, 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.

JP-9 5.1.3 Paragraph
11-14

Technical Coefficients should be chosen by using
the linear ISO RGB values.

JP-10 6 Editorial “ISO DSC metamerism index" should be 
changed more suitable title.
This index should be calculated by using 
the linear ISO RGB values.

JP-11 5.2 Paragraph
8

Editorial (11) is not appeared in this document.

JP-12 52 Technical A matrix should be calculated by using 
the linear ISO RGB values.

JP-13 4.2 Technical The specification of the ISO RGB OECF 
shall be removed except the linear ISO 
RGB.

JP-14 General For the purpose of scene or original 
analysis, it is enough to define the linear 
ISO RGB.

All descriptions concerning the ISO RGB 
OECF shall be deleted.

JP-15 General Many experts point out that this 
document is not dear about purposes 
and procedure steps, so it shall be rewrite 
to be simpler.

Such as technical backgrounds are should 
be described in the annex.

JP-16 Annex
D

Technical This annex is out of the scope. Annex D shall be removed.

JP-17 5.1.3 Paragraph
10-14

Technical To know how to choose the 
coefficients , 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" 
shotid be also defined
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(3) IEC61966-9###

Discussion on Referring from IEC 61966-9 

Hiroaki Sugiura
High-tech Visual Promotion Center

The Scottsdale meeting concluded that which parts of I EC-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:

• Tone characteristics

• Spectral responsivity characteristics

• Spectral distribution of built-in flash

• 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 IS017321.

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. IEC 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 corresponding to each monochromatic light. In 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 correction characteristics. Therefore, to ensure accurate measurement of tone 

characteristics, we need a subject that is inimitably 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 internal 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. IEC 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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Colour temperature 
conversion filter

Test chart 1
Digital camera 
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Fig. 1 Environment for Measurement

'Test chart 1

Fig. 2 Dark Box
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Table 1 Grey Scale and Reflectance of Grey Chips

i Reflectance(%)

0 O.O(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 32.5

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. 5 Results of Tone Characteristics Measurement (Example)
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Fig. 6 Results of Spectral Responsivity Characteristics Measurement (Example)

This concludes the outline of I EC 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.

ISO 17321 specifies:

Range of wavelength: from 360nm to at least 830nm 

Wavelength increments: 10nm 

while I EC 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 

wavelength to be from 360nm to at least 830nm and the increments in measurement wavelength 

to be 10nm citing from I EC 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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(4)

# 1#^

1.

ISO 17321 WD4 "Graphic Technology and Photography- Colour characterization of digital still camera 

(DSCs) using colour targets and spectral illumination"(TX# „ IS017321 WD4)(0#^TT3d:
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1119,
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' JIS Z 8726-1990, ^(7)^6#:%^.

2 C. S. McCamy, H. Marcus, and J. G. Davidson, A coloi^rendition chart, Journal of Applied Photographic 

Engineering, 2, 3, pp.95-99 (1976).
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-271-



-RGB2:

-RGB3: IS017321 WD4

-CMY1: Konica Q-M100^

-CMY2:

-PEAK:

2tL^(De±^^Fig. 1 

(2) 2

-Method A

-Method B (6#&mV'T##-7bUfxe*a%)

(3) 2 ^aXl)-e(j:, WD4 (D#B#a%r&#%)ipj(o;Zf.)

(4) 2 @#7)6#

—'>aXl)

-^66#: Z 8726-1990 (7) 15 6#o 

•Macbeth 6#: Macbeth Color Checker <7) 24 6#o 

^sX2)

-8p: Z 8726-1990 (D4#^6W+#:m 8 6m(#66#(7)f'yi:vb)o 

-Socs: SOCS (7) 47302 6K, ZZT, Krinov(7)6#(j:,

(s)

-D65 ^mv^o

(6) ##cmv^^-^(7)$sis^T^y

3 DSC (Cj61t6#f#K#(CCD Efa%@). 1998 #K PP.

7-12 (1998).

-272-



400~700nm "C, lOnm ^

400 500 600 700

---- r_bga_a 11
---- g_bga_all

b_vga_a 11

(1) RGB1

(3) RGBS

-273-



(4) CMY1

400 500 600 TOO
(5) CMY2

(6) PEAK

Fig. 1 (X#:

3.3

3.3.1

IS017321 WD4 (C^^TV ^6 Method A 6 Method B (C^V

Macbeth (D#+39 22

-274-



1S017321 wo4

#(D^)6, 2.2 Microsoft f± Excel(OV/h/<-

£rffll 'fz. o

fEL7^#ra C06#"C, \’m\\m^0 $A, worst-pa, DE*-pa HJtilJcrtl Method B 

cworst-sp, DE*-sp ft^il^Efil Method A

y-7 0.5-4.0 (D$5@"e 0.5 ^-cfT^TL

^(O 2

(a) Method A (± Method B CO 3 #@j^CO#^^C^-5o

(b) Method A L^) IS017321 WD4

2.2

------ worst-pa
— DE*-pa 

worst-sp 
DE*~sp

2 gamma 3
(1) RGBl(##6m 3.80, 1.44)

-275-



--------worst-pa

—— DE*-pa 

worst-sp 

DE*~sp

1 2 gamma 3 * (2) RGB2 (##6^2.96, 1.15)

worst-pa 

DE*-pa 

worst-sp 

DE*~sp

1 2 gamma 3 4
(3) RGBS (##6# 7.23, 4^2# 2.11)



worst-pa 
DE*-pa 
worst-sp 
DE*-sp

0 2 gamma 4
(4) CMY1 (##6^5.15, 1.73)

-277-



od
el

ta
 E*

ab
 o

worst-pa 
DE*-pa 
worst-sp 
DE*~sp

2 gamma 3 4
(6) PEAK (#### 12.4, 4.57)

Pig. 2

3.3.2 SOCS

J^T(D#+6

(1) 8p:

(2) 8p/white:

(3) Socs:

(4) Socs/white:

(5) Spct:

(6) Spct, white:

xC>iL6 8 XT Method B

SOCS 6^(49302 #(C#LT#mfEL^^(Do

^±"C,

Method A (C

2:

-278-



RGB1, CMY1, CMY2, PEAK 1%, Method A (:(&5f5#A#dS Method B #L<±#<^oT

30000

25000

20000

15000

10000

— 8p/white 
socs
socs/white

----- spot
---- spct/white

0 10 20 30 40 50
(1) RGB1

30000

25000

20000

15000

10000

— 8p/white 
socs
socs/white

---- spct
---- spct/white

(2) RGB2

-279-



30000

25000

20000

15000

10000

-----8p
-----8p/white

socs
soc s/white

---- spot
-----spct/white

(3) RGBS

30000

25000

20000

15000

10000

0 10 20 30 40 50

—"Sp/white 
socs
soc s/white

-----spct
-----spct/white

(4) CMY1

-280-



30000

25000

20000

15000

10000

■—-Sp/white 
socs
soc s/white

----- spct
------spct/white

(5) CMY2

30000

25000

20000

15000

10000

0 10 20 30 40 50

----- 8p/white
socs
socs/whhe

----- spct
----- spct/white

(6) PEAK

Fig. 3 (X#:

4. ##

(1) Method A (1 Method B

##(c#0#s&6o Method A (cjoV'ThL 

#m400~700nrn (D$a@T lOnm 31

6c ^62^(1^6^60

-281-



(2) IS017321 WD4

1/2.5-1/3 #6o^#^g^cLi:^6^A,#y'7^#i-6zE'r2^(cia<(#, #

^^]±^6E#X.^6o W^L, Method A ^[El(D^ciy-^a>

Method A"%

1/1-1/2 (C^#L, ^<Et) IS017321 WD4 

1/2.2 Method B

^ 1/2.2

i/i.5)-et±m^v^^>#6^6o ^6^,

Method A 'f\ Method B (C^>V^

"o imc# zi % dsm/Nc^a Z5 Ai ^#xL6o

Z\E*,(D#/J\fk^JS017321 WD4 

5o

(3) Method B y7h^mv^6"<#/i^

cop 6#m(D##wc6#m

fkWbV #^(D%^#:(C)Pj-L-C^-yr6"<#T^59o

Method B ffiCQ/77—%——//7h^jB/p^l<E/)*zih£Ll x0

ciEis.sc#^^

(4)

Method A XYZ

-282-



6( ^

5.

(1) Method A # Method B (16X)4c#V 4^;M#WT/5ZWS$<,

(2) IS017321 WD4

6. ^

(1) Method

#A(j:4'[m(D^ziy-^3y'r^6^4^^^j;9(CUS017321 WD4

(2) Method A Method B"C(j:#I#6^-e

Method A T(l, PEAK, CMY1 #>"7 2.2 (D#(C(d:#igfE

1.5 ##dsmwdmfwi/&o

Method B "Cd,

ISQ17321 WD4 (D#y-7 2.2 ^ ITU-BT 709 (DK;^a^cZ6#%T##<, Zl9g^%^#igfE(D

ISO-RGB

water-oil Zil

-283-



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
RIO 95 95 94 96 94 75
Rll 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 0.929 0.967 0.919 0.915 0.180
CQF2 0.967 0.953 0.975 0.914 0.914 0.156
CQF3 0.906 0.867 0.829 0.957 0.974 0.196
AveCQF 0.939 0.916 0.924 0.930 0.934 0.177
Goodness 0.945 0.934 0.922 0.944 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: 2 ##)

R9-R15: 2 ##)

R9-15:

CQF1~3: Neugebauer (D color quality factor60

AveCQF: _EE(D^#lo

Goodness: Vora t Trusell <7)filSL/cgf fE^Sc7

SqDif: ISO 17321 WD1.1 {^.TFcSfrlti Squared difference

RMS-WD4: ISO 17321 WD4 ISO Metamerism Index

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).

‘ 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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## 3 —i

A1

Wavelength
RGB1
R G B

RGB2
R G B

RGB3
R G B

CMY1
Cy Mg Ye

CMY2
Cy Mg Ye

PEAK
R G B

400 0.000 0.000 0.000 0.015 0.020 0.122 0.003 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
420 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
430 0.013 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
440 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
450 0.015 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
470 0.017 0.037 1.000 0.035 0.375 0.993 0.065 0.166 1.000 0.754 0.969 0.333 0.918 0.900 0.177 0.000 0.000 0.000
480 0.019 0.100 0.938 0.040 0.474 0.922 0.065 0.251 0.955 0.864 0.892 0.462 0.950 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
510 0.022 0.654 0.182 0.063 0.849 0.477 0.074 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 0.434 0.962 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 0.824 0.106 0.980 0.801 0.451 0.980 0.000 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 0.657 0.682 0.032 0.482 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 0.020 0.321 0.739 0.721 0.314 0.543 0.729 0.000 0.000 0.000
590 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 0.013 0.113 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
620 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 0.008 0.026 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 0.000 0.515 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 0.000 0.014 0.004 0.001 0.003 0.015 0.009 0.002 0.016 0.010 0.000 0.000 0.000
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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

(5) (#%)

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

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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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 illumination1 (hereafter, color rendering color chips), 

(2) 24 color chips of Macbeth Color Checker11 (hereafter, Macbeth color chips), and (3) standard 

object color spectroscopic database for color reproduction evaluation111 (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-M100V1V

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

- RGB3: Typical camera spectral sensitivities exemplified in ISO 17321 WD4

- CMY1: Digital camera, Konica Q-M1003 4

- CMY2: CMY sensitivities used in the commentary5

- PEAK: Sensitivities having a virtual peak4 

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)

extracted and a counter proposal has been prepared to solve those problems.
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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 characteristics.

(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 lOnm increments.

(2) RGB2
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(3) RGBS

(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.

worst-pa
DE*-pa
worst-sp
DE*~sp

2 gamma 3

mean color difference of 1.44)

(1) RGB1 (worst color difference of 3.80,
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worst-pa 
DE*-pa 
worst-sp 
DE*-sp

2 gamma
(2) RGB2 (worst color difference of 2.96,

mean color difference of 1.15)

-------worst-pa
-------DE*-pa

worst-sp
DE*-sp

2 gamma 3
(3) RGBS (worst color difference of 7.23,

mean color difference of 2.11)
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30
-Q

------ worst-pa
------ DE*-pa

worst-sp
DE*~sp

gamma
(4) CMY1 (worst color difference of 5.15,

mean color difference of 1.73)

------ worst-pa
■—— DE*-pa 

worst-sp 
........  DE*-sp

gamma
(5) CMY2 (worst color difference of 9.53,

mean color difference of 2.69)
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worst-pa 
DE*-pa 
worst-sp 
DE*~sp

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) Spct:

(6) Spct/white:

Step 2:

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.

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.
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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

25000

20000

15000

10000

—-8p/white 
socs
soc s/white

----- spct
----- spct/white

(1) RGB1

30000

25000

15000

10000

----- 8p/white
socs
soc s/white

----- spct
----- spct/white

(2) RGB2

30000

25000

20000

15000

10000

-—8p/white 
socs
soc s/white

----- spct
----- spct/white

(3) RGB3
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---8p
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---spct
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(6) PEAK

Fig. 3 Error Histogram (X-axis: color differences AE*ah, 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 lOnm increments) uses 31 types of 

monochromatic lights for optimization. It is 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*ah 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 CMY1, 

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 Camera Spectral Sensitivities Used

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

table below.

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
RIO 95 95 94 96 94 75
Rll 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 0.929 0.967 0.919 0.915 0.180
CQF2 0.967 0.953 0.975 0.914 0.914 0.156
CQF3 0.906 0.867 0.829 0.957 0.974 0.196
AveCQF 0.939 0.916 0.924 0.930 0.934 0.177
Goodness 0.945 0.934 0.922 0.944 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: Average camera color rendering number (See Appendix 2.)

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

R9-15:

CQF1-3:

AveCQF:

Goodness:

SqDif:

RMS-WD4:

The average of the above special color rendering numbers 

Neugebauer’s color quality factor^

The average of the above values^

Evaluation index proposed by Vora and Trusellvu 

Squared difference specified in ISO 17321 WD1.1 

ISO Metamerism Index specified in ISO 17321 WD4
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Appendix 2 How 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.

Calculation procedure

(1) Measurement of camera spectral sensitivities

Using the IEC 100/PT61966 or other method, measure the spectral sensitivities of a ./-channel
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digital camera, and let the sensitivities as chj(X), where “/ is eight or less.

(2) Specification of illumination fight

Specify an arbitrary illumination L(A). Specify arbitrary illumination fight such as D65 and 

D50 for the illumination fight.

(3) Calculation of sensor output values and tristimulus values

Under the above conditions, use the spectral reflectance Rf X) of test color for calculation of 

mean color rendering assessment number that is used in illumination to calculate the 

tristimulus values X„ Yb Zt and camera output values Chlif Ch2ir.., Chj,. The tristimulus 

value will be determined by:

X, =\L{X)R,{X)x(X)dX

Y, =\L(X)R,(X)y(X)dX 

Zl=jL(X)Ri(X)z(X)dX

and the sensor output will be determined by:

Chj, =\L{X)R,{X)chj(X)dX

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(sstYs

where T and S are:
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T =
Xx A Xf A Xs 
V, A V, A Fg
Z, A Z, A Zg _

1 g > CM,. A CMg
s = M M M

C/?/', A Chj, A

Using the resulting matrix A,

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

'em; X"

M and Tk =

$
1__

_

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 lOnm 

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

S10(A) = (S5 (A - 5) + 2 S5 (A) + S5(A + 5))/4
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Appendix 3 Table of Spectral Sensitivities Used in Simulation

Table Spectral Sensitivities Used in A1 Simulation

Wavelength
RGB1
R C, B

RGB2
R G B

RGBS
R G B

CMY1
Cy Mg Ye

CMY2
Cy Mg Ye

PEAK
R G B

400 0.000 0.000 0.000 0.015 0.020 0.122 0.003 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
420 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
430 0.013 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
440 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
450 0.015 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
470 0.017 0.037 1.000 0.035 0.375 0.993 0.065 0.166 1.000 0.754 0.969 0.333 0.918 0.900 0.177 0.000 0.000 0.000
480 0.019 0.100 0.938 0.040 0.474 0.922 0.065 0.251 0.955 0.864 0.892 0.462 0.950 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
510 0.022 0.654 0.182 0.063 0.849 0.477 0.074 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 0.434 0.962 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 0.824 0.106 0.980 0.801 0.451 0.980 0.000 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 0.657 0.682 0.032 0.482 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 0.020 0.321 0.739 0.721 0.314 0.543 0.729 0.000 0.000 0.000
590 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 0.013 0.113 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
620 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 0.008 0.026 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 0.000 0.515 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 0.000 0.014 0.004 0.001 0.003 0.015 0.009 0.002 0.016 0.010 0.000 0.000 0.000
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Appendix 4 Graph of Spectral Sensitivity of Color Chips Used in Simulation
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(6) WD5NWT

Hz&C&tja I SO 1 7 3 2 1#^^!/-^ 6LT,

###H, %fc#

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

To: Eric Edwards <eric.edwards@am.sony.com>, Shin Ohno 

<ohnos@xa2.so-net.ne.jp>, Ken Parulski <kenneth.pamlski@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@coloumk.demon.co.uk>,Richard Lyon <dick.lyon@foveon.net>,

Ingeborg Tastl <ingeborg.tastl@am.sony.com>

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

Subject: Requests for preparation of WD5

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

F%

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. I EC 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, alternation 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 International Standard Concerning 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. Johji Tajima (NEC Corporation)

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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