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48 1,6 445 16 1,40 1,8 142 1,8 1,00 1.0

T8 1,96 1,96 1,45 1,851,515 1% LHAN 1818 183 1,03 14

198 4,43 1,84 1,46 1,40 1,34 1,45 1,43 1,44 1,43 1,02 1,84 1,44 1,44 1,43 1,43

142 1,44 1,43 1,44 1

H=ID=LB=RG

141,40 1,44 1,45 1,43 1,40
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Ho =t} o =l HLo o} e e AL = - o = @® Red (2 700 nm)
112 29 300,000kmZE w4~ W2 A] o] F5slh= AA7]9ke] 2T WE 5 (F9H) & 2= G2 SAHY

Utk sHEO 2 s AAR)H AEo R T 9%

£

Utk 2249 24 9] gbgele ghare) shzo] itk gge] v SA4o] thFUth o E 5ol X e oA A
of] A& 5= Hhd Hofl= o R Azt aﬂolx]a Zk271 9)
HFUth ojwl o A} Sah elr) e 2 dud BES

AR Z of g 22 W 9o A4 vhErt Ble] PR 97
A BIUth 7FA 9= 380nm (%% H) el 780nm
(EEA D) Aol uth. -2l ZE]FS Abgeto] S o
g A 242 29T ¢ Asynh “” g2 A 7HA]
el A3l dese] £9E Aoz, AN BE Ade
EFFUTh601A 17 2.

® Green (¥ 550 nm)

I}

i3]

e F0] 29 WEL A% £ S B A8
A 5 itk g Azvle, vle, AEPlE, We  QEX IYe WA B4 U Ao R §AY 55 37
I R A GER IR o) oAl FolA A E HolFy

® Blue (2F 450 nm)
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ol A2 @ 7h MAISkEAE WE BA0] &4l whet
e,

AN RAREAY FaE s Bl 929 mell A E AL
A Az R WdEo] -2 ¥ A E As gyt

AN /

1 1 1 1 1
Infrared Radar VHF| HF | MF
LF
Microwave Radio

1fm 1pm 1nm 1pum 1mm 1lcm 1m 1 km 1 Mm

AN

12485 R A e ol gyt o] A Ee EAE oo
Aol dol vFA wivt "HolAHYt) 1 o f= Fdzt A

27 Aes B 2 Aoz Ao £ado] opdyrh - BE "o R o] A4 AjAlE Moz Byt
a8y EAlE 54 93] He Faeu ibeks & L RE S B2 Byt o] % "o AALe WEhA)
o] AFUTE WhAkE shge] agshs ARk Q1A = 9l dFUTth frElel 2 EAE s FE itk

Yok wago] BAE vFW ths AldE| e F s il - WO A= S5E T U AE R UL ofd ghgo]
k. HEARE 3L ofH shgo] FaE Xl et depAe Az

(hue) o] Ael 2 Btk o2& 53] A2l 28k
o] Qe FEET U FahgUn @ERES
Feh. o | shge] F4u 3L oW shgo] FubelAel wh
o gt Az (hue) o A4S B 5 Qg
o] el bk 31 Ul A kLT o 2 kA

we] Apgst Fahee o] Aol Mg ovl g,
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N

Fol

gl 9 Wubo= Wof wizkst M EZEo0]

= 3 Al (rods) & F4Al(cones) @] F 714 #-3&9] )54
LA Y oES sk F4A

A= Al 7HA fade] slon 7k 1A=

rE‘:.Yer-{o

S = o
A TE 3¢ uslel Wagt QA ek 400 ~ 500
nm 919 Mol WkgekE 2 Y Ao WA e R
) 9l o AR B gl ke A R § S T A4
ol W
heFE FAAR ol Fold PR Qa] £ & s
Zhako] Spulnk 4K A TR AN 4 A5

1.3 22 &%

1.3.1 7}4F &3t (Additive color mixing)
7P EFo A oy Ate] Ho] HAA UL AHER)
BE Aol ™ o] YEd Yt

7HAE &3ko] 7)1 E Ak (additive primary colors)< %7F
A= gl g Alelyc), ol 5 AdAE ZH7 7iA] AFE

219 33<] 12 epych

3 7|e &gjol= ZRAEZ AFRElo] spALESY Y2
gekehd A o gl 24 ZRAEE V2 A F
stz shief Bl d& eyt

of

7t E9el del= Ay TVelA olg-gyth

7HAF &3t (Additive mixed colors)

Green + Red = Yellow
Green + Blau = Cyan
Blue + Red = Magenta
Blue + Red + Green = White
No light = Black

Wl 9 377 AL el hes) g B3 A

il

¥ 5 gt
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1.3.2 714k &3} (Subtractive color mixing)
AArEshe Mg Al oy A} @ AE AASE AYY
S AAsHE H240] Hyu),

7HAEESEO] 7] E Ak (subtractive primary colors)< A}
olqt, whAlEFQ} @& 9-Qut), o] MARe 747} pA] AHEF
o] 3%2] 25 vEPHYTE 7AEEE] 7] Aae o
A 7PAEEEe] 7] At T SR A A ASEAY (of - F
B AFS), T 719 THARER V) S HA vhE T s

.

Subtractive mixed colors

Cyan + Yellow = Green
Yellow + Magenta = Red
Magenta + Cyan = Blue
Cyan + Magenta + Yellow = Black
No color = White

08

QA A= Ay Iy 98-S
o 2ok wla 22]¢ blue

ofw AYe B 5 9le7te?

WA o] AAYL HE MY 2k (green 2
red)7H BARELITE o] F 7bX Aabo] Zbk FH W gk
o] U, o]zlo] $2)7h AA = Ax|ekE Ak,

o

749 ¢ld] o= WML (red, green, blue) 2] Al 714
Aol A 3452 1 (blue)S W YT}

E e olm Az59} Aolet Q12 sk Lol F el
Ao] A AU o] F BAo] ¥A WA blue
My @ as AEES 8 red L5 AEFSL A A
T AAS $El greeno @ AU, F Qs
ol A4 0 n0] 389] 2% AATT

wek, Afoldl, vhlEbst A2 57} A4 Qs B
o] AU (2, Wbt 9. Sel A e

A3k




1.3.3 A% A3 Z=| A (Autotypical color mixing) 712 A oA ST E W o A7)+ A= HY
e o|u| 2= Ato|Qb, vhalebe} AR 9-oF B oJa 2 13 o wet gEyTh (FA 2.2 X)), eWEZAELH /)
Utk 29 A= oln Ao A AP el ZolghE A Y] dF S AR IS Hi= R, ofd A
Ytk LA O R Ee AAAO R HHAE T doE S
3 RS B (29 Fx), WA E Algletae A
o] Atolgt, whAlElS} AR -5 FMA o7 E3kete] Wb AF EFO R mtEoXE S AT 2y g
oItk Ao AbgE= bR 1o ® Zlo] 9l glo] ANtH o R Hi= AgeA RIMES AAFSHHE, Q17F
v 90 HA] Z3drh o AE olu| Ao A A S AEE 5 U o]
75 A E e AAFe] A A 3kt
7hak 9l AE A E3ks Ajtele Ae s A A
doleta gk
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1.4 2 A 2H¥

RE AN A8 E g2 Ad2shyth og] AlgEelA 4
Y B Aygsteta st 2 e 24 2@ty 19
A1 #dske S FYshr] 8l EstE 3
7V 7S Qo R witel, thekst Frh Al ARle] e
sy B2 3 AXRPA AN AEHS ARt
Saphira® C 1003 22 A8 93-S Alsdyuh

HKS ¥ Pantone¥} #2 A &S AMEs7| = dYh
T OE F83 57 6, 12, 24 7] = I o)A AW
ER A5 48 A OES 4570 2 EH S A
Z 59 5 3)E dFUh

10

QA A HQEo] 987t AARS Q1A Sk WA 98]
o 3l red, green, blue Y13 =837} ALDA A== =]
of &¥ SlFUTh wetA 7hed e AtE B
Al st Al 7] 214 3ol 3ok

o]g]st A|AES ALE-3}Y] o & 9] greens YERNEH,
o5 2T

Green = 0 x Red + 1 x Green + 0 x Blue,

=2 o #:

G=0xR+1xG+0xB.

3UAS 339 HE A2 F02 Azt EASo]

& Zlo] Ae] Avo] Ayt

We ARsbEol Ae) AAuE AFska Pl Asols 7
23 Pl sl &2k okoltlo) & AL, olel @ wE
g 3ol el = gekae] Qg ek




0,7

0,6

0,5

0,4

0,3

0,2

0,1

0,0
0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 -+ X

CIE A&} 2#|o] 2 (CIE chromaticity dlagram)ﬁl =9 (luminance plane)
o]];q ;\]71-11 o7 o]/ﬂﬁl /\ o]‘~ ﬁ\ﬂ

7P s ost Ao Adflo) s A1 0w 1E5HE o] Al

oh 71 Ae] Ado] A thekd Al Eokel A ARg-H =,
dagk 78 AR, A Az, A 9 Al A Stk
A AFellA XYZ ‘;‘ CIELab @] A 282 #A4) de] &
FH5YY. (CIEE “Commission Internationale de I
Eclairage”= International Commission on Illumination<

ofm)gheh)

XYZ A AAE2 R, G, BUAl 48 242 X, YH Zo
2 AAste] AFEFEUTE A8 SHA olE HH= 2
A7k 24 x 9 ys} 3 B9 Fagk Y (3] Faigke vl
g AFe] 8715 YERd) ghell =gdte d A yth
o] Al 7HA] HEE AFESHH Ay Ao] A bolA AAte]

AAE el PoIF 5 G

o % 8 L, olel WO R 7 e
B AZGAA 5 Aol FYE 5 UGk Teht ol
crolol e & Y12 mesA ehguth

o] AIXEY T ZHA] ZARE AN A 3k H4 Thewt
7e7h $-27F QIAeks Akl abolo} AAIeHA] k=R
ZdUth oE 5o}, 9% IS BY ¢
low—green® i}ol o= A= "ojAok & o = W,
blueg red AFo]9] 72l o5 AHHth
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2 QI A 2] %

A BZL Az 21 ZoA Asst A
A]

Pl
a

]

2
o i,

=
wAsted S-S wUTh dask 8o A
o3 &k 2 ALE o729 T, 2 E 3L
oo]i

#sg gl A =A7F stk

to o n{u
= 2 oy

O

o2 M1 2L 9

[Qle
E

o2t

)

2.1 93 2%
QA Aol M= Ve Aleko ® Qe Hul dA FE F
A7} ok 3.5 vpol A ZulE 2 Ao}

ISO 2846—1°l we} ol EAE 494 JJ' A AHEE o, 0.7
3 1.1 vhola % vlE| Alole) Q3 BE FAw Goke Az
x= 0‘]010}:61—1/]]:]_ ETAFH?HU]— 7—]31 E_OH _9_z] r= OO]E]_%_
AHESHE A CIE 39 Adfelse) wshel w2l 9

0—1x] T3l

S gt

12

=

v—

T

- .

A=7E o] ol AY hed Ae Yoiw AAaH
ored el Wzt R B2 374 44 a9 Q)
ko] 13 eprkA o} (underinking) @-?ﬂ gelo
Zole 2= = dsuth ATt AGolsivtd Ay
o] ggao 2 = 4 9lolsyrh

[o

o}
S 2 B T mrek e o Bt e

9] FEol

Zeol qhme] R, ol 2 sl Fa5I We) ool
Utk B Fae] §7 Hele] £Rate] wAbELIT o]
& o) ol =] Al A 92 BE-S Sahslok 3

= [e] = O o] H o
FAL 92 T2 9 B2 W AES

A7) Wb T aheb A o 01

s whebd B el waa
AR AFE Brreke 71E0] Huek




2.2 = 7} (Tonal value)
FILE 1o Q)T 9) S M7k Yora) o] Al7HA wE
o YEFS & T 24U HE T yAE o]nX]
]-J_E_ u]—x%lz_o] =) E

[e)

TClo
[e]

57 ojelo]

3

j}oloﬂ)\i O]__LE b ]

YT ARG Aol S Y 9 HlEo] o}
AUt} vrekst ArE Adsh] S8 ddsk A7 (screen
frequency) & AF&3h= 711 Aol
of wet A717F A=

oJ o

>
r1r
g
ko
o,
fi

zz o FM A oM 2 E B o] =27]7) B
SHAIRE 11 Abol o] Ag]rh thEU T SEZE e URbA o
WS () 2 AT

2.2.1 & 7} ¥3} (Changes in tonal value)

S E T EV] i EFAS FI) viA o R gx 2
FAAA 7|eteA g 771 9 OPi% Zhol thekdt g9lo
whE} vk 4= QlH Ytk

© fe] ZEAA BAE W3 (A 2.2.3 IR TYE
gl Al A AT = EuH.

ko] QU £l YL WizA2) ofp i WS
£ e B aeA Q4 el E
F92 7]golok Gtk 7bg wishl WA
Pl ol wl BAE thest 24

1
CE

(il e
) ot —°|L'

g{_ld
[l
it
od
)
ol
fu

SHZE Bl JFE AL a2

sembly
amerawork

(')J>'|'1

Brond o
oz v o

&/ Development

4% /Mg, 98 A9

2714 SHLE WA W}
(F 15008 =)

Q122 Printing plate

A| ¥ Platemaking

AlZE ZE, A% AUE
Exposure time, vacuum, undercutting

e L E Iy —
% <= Dampening S5%, pH 7L, B9 Y, B AR, 2% SEES
9% Inking da IE T, 484, A
EZ A5, A, 2™
StZE BAH- £
Q13 A £9
237/ €A
&4 4, 84 55
A s &2
- b Hye] d3E g
£ o]% ol& W= L}\_E}L =g
° s A& & &Y
ujj =] 7 d=
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Ey.“o] / TE @A~

EE A<d(Dot gain). 3FZE o] HEolu URE o]u|x]
of vla) A717F AAE o5 "EE ARI" EE "E @ F
ZE(TVD Rl Futh o= F-2 0w A 34, ZHE’ =
= x}u]i o]OH Ay 4= 01/\141:]. A ;Hz-l o7 o] Qo=
A7) 44 245) elsleth et 92 eo
2 Qs wgshs Aol At Aleld & gtk

D -9l(Fill-in). 2—21& 4T Q& HH R} Fo]EA
e8] AbebA] 7] wiEol %&*ﬁﬁut‘r. s gEgy &

< Zlo] dle] & ¢ F Yk

EE &X(Dot loss). E &AL IF E= HAH oA
o} vlwate] A HAgollA RE A77F Fadh= Ay
ol "mE A= *8-011— A Eo] dFolv o
A9 olu]=ef vl oH3] ZE ARlE YEREEE, B E
AL s orlsts Ao R A5 AR

14

3 (Dot deformation)

(Slurring). €8¥ 2 AAFF} EFA Alo] 18]t /
A Qi &2 Atole] A 59 A, <l
SIEE W] HATE: AS Doty odE 5o ¢
1do] Bl9lsl o & M3l 218 akalu ) 014 Wk
&8s 9F msk(cwcumferenhal) &elgolgtal
, o] Wakel] A7to 7 &elg s % Wk (lateral) €8
gt o] Ee=o] sl B
&89 W2 oz (diagonal) Yt

fr £ (m

Nl

2]

ﬁl&qN
OE

ol ot Ok > offt £ kR v

“Jo o &
ko
=
o
W
v
<
N
E

t] &3 (Doubling). 2 A Q1M HEH S 740
Ao g 2k 3719 YA 2 YA B E

Al A A el dlad e Ttk a0k o
7 %0 2 thA] HolH AN AstE o] & =

gk

HEd Helw

dQle] FeJslof & A
EE Aol ol A
=4 b=

Q14 Alof Aejukg AL g-3ho]
He % gt Belvhs

o8] A

4l e = shel 471 Ak
it
o00 o000
L N N J 00
o0 o000
o =4
EAA

£E AU B2 o

ol 90, 93t B

0% Lo 2o 9
2io) Aol w4 ekstol walel

=

b
o

W
* 3
4

il

i
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RS AR
Aol 3
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v
ol
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ot

oX
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= ey

é
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ol

1
RO
inj

ot

do 3 o 12

afy O 4y
4> o2 2 o & 4N o

o ¥ off
o Anj

Eﬂﬂ AR
a2 wrﬂ 335 914
EHO}ZO]-‘_ O] O(?JL]E]' 1—‘61__ OT l;—

WAt a7 we 4 esse
& I A Z A L] BAEHA] o
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Axbalok e

H#l (Smearing)< @Al wld A7 = AL 24
sHA| ks Th s oA, 7R 7hsAdol = ARl Al
A E 82 WS 7AH o7 AAEH= vy Q7] FES
yrtt 271 wastd v Yol o m5ynh 3
A gk d ) oFE QIA|7]el A HlefFo] WA 4 JlFUTh

eoeeo | N N

o000 o9

o000 A N

ol o =9

el
= at Wglke] T 7= 37 13 E= SLUR AEH T 22 A
74 Ao @4 Fa W= Sobd  FUTh 0wt
Aol QAL Qg BAE AztAE o 7 gAYt
RE QL BE E4, oY Bt UEYs 22 ofE A
A AR vAEE sFzEC A B FEHPUT o] A
o S e AR A% 2 oz SN g
7] mpEei, et g e HE el ¥ 9% 2
ol e B gk 7 AR Wl AA Selnc @
o FUt =, Aol AZ ARG vAg et ZE B F
ol B 2 G217} 2o, olzlo] v 9 Fel
o o7 Holt: ol f Utk FEST 53 24t o)d
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SLUR ~EH]

o5 So] oj' 7 SLUR AEHo] Wt50x| 1 AL H =A==
3] AR ASUTE (] Hol#|e 18 Fx). o] AEH
S AR FIEE 24 (A9 v SFEE 24 (=Ah 7 A

gelo] g,

AR g Aol AR E ghe 2w, 0o14 9714 9)
SAb wAlE 239 A5el A4 o Hel E ke 2
ST 2 Qe AR S 54 33 AR ek E vjAo)
AR A% g B 5732 1 ol ¥ 5 slgy]
o} Qs Fol RE Alglo] wMAshY, ) we E gel the
o & St o) £ grel 2AUUTE o5l A4 TS
= wolx) gk 7] gho] obauth

oRe BE 227} WA Wiz 2
9ol 24 2,1 EE 07 208 4 8
S QUaEe] o FAAAL Hol T A

OB W& FASAL HRo R AHES sHelste] ¢
Q1% FHalgol T,
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O
&
o
oN,
o

ko
o
X
kD)
Lo
o

£

A 54 @ E%e] Gl SLUR A=Y Qs 2 &¢)
Y EE vEe B4 o5 HojF Utk "SLUR"gHE wol
5S4y A EOIE WAL of T & AfEeA vl
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N
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EE

Lateral slurring
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S A: 40 % WA 13 % SE ARl H2l
Fet A A EE AQE BolFUL,

B\

222 %E A<9 q FA = o
TE AQ (= TVDS A7y JE k= t)AY o|u]x]
9} olof tfst A ES] E gk 2HolE Ua sty 59 o
olg] BiFof YA ALHA N 52 dolHelwt dldd Fa: TE AR Z& JAME FDY 2 E 3t & 719
Yt} zpoli= St E o] He g tﬂﬁ}ﬂr "gfo]E Ef"S  FFO] SIZE g 2 Al X9 tA9 ol (ke Aol
2 4#z @goE Qs B F lFUT (B 3.4.4 F E E3ULE 919 d= AAlEelA 53 %9 E #hel Yo
Z). = 6k golE] / FELS 40 %9 B & vEbEYTh

y

E 219 v A R T E AlQS MRS g@HUT (A4 2.2.3 4 AR

AL A 350 AEE] QS). EE ARl thekdt B dlojg A9 EE )t QM E9 X = gk 7k b=
Ao el e o g TE AQl G olofr|gd "ol EAN e "EA AX'E {EsiA AWe 4= gled
] FAE = JI= AFslof Tk ol Ad F4S HAgsk=d A4 AFEE 4 FUTh

4 ABE AR 98 TetEolae] SEE A9} E
@eT) AAS BEA S 20 AT T
Al = BAFEAS AL Eeto] FEE B S
=93y, 23} gto] 21 ol B gtoll o
Wow My Al 54 ABd.

L8 o e
dlo
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RN W o
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_YL
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HJ

18 Folx 2] 1 = bRl 54 AR 18 HolFY
o] Ae Ao R A8 f glor Q1 9 Ho|E 7} B
A g 2 olg el S rhe S An o
AN AA = £ 2e melFyth el

ANERENEI=

T EE A=Y RE ARJMS AYs=d 7HE Avisle
15 AgdUh 54 AR w=m 77 o] = gk H1xt

(

L0 20 2B 20 2B 2B 2 2

IR IR AR A R A M FEHAE 2AYULE 54 AR 28 AFESEe] CTP
R X |28 = IE V]S A4 } Qs & gto] (U4
E Ao R) AdeA =&E & SlHU.

CEVHE DEER S IERDE
Pk olel A350] 1A sl 4

ofy
to
o
pa)
rlo
ro
R
=)
32
\1 °-|-'

AUt o]AL A& %‘iﬂ; o= 28t =, ol Y
oA 50 %2 & kol ¥ (FH)IAE 50%7F Hlofof I
o} o] A WHAl SAE glolgtolAle]d (lmearlzatlon)ol
gl Tt 7 A dAleA = Al QIME Ve ®E

A71E HFE AYPUTh o] & ZEA A ﬂﬂﬂi’ﬂol’q (pro—
cess calibration) ¢|#t1 Yt} w3k RIPC. 2 2Y ot
olAlo] M} TR A A ZHYo]dE shte] ABe| A
Utk =, guojetolAlo] el A dojuhi= BE ®Is} (o : Al

& AR T TS Z2AA ZdEadgo]del EFS mlA
3 77 Hhe] A s w9y T
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stoldlM| 27 e AE2%= o] F ZeBeolde

HE gt Fel gk dukdy CTPE yhaks] AHg-3)
= A duksto] Avte) CTPE 9= Zvto] 7hsdy
o}, gutsfto] CTPRE giAldohd T2 A Zg| By o]lAd-s
Tk Flo] A5 Yh gyofsiA ol xH w2
2l Axs WAL o) 3 Aol A e W3t

7} g o] TAE A 7] Wiyt (positive copy Al
S EV} 2S5 negative copylA EEZF ¢ & X)),

83 E @k (o714 1IS0-12647-2, 3]4)

I AA Q) Ax @A) 7] R E ARl Slol BALE
HojF U,
50%
0%
-50%
0%  15% 50% 85% 100%

SN} AAG GHEA) o] £ gk AR

18

]

N

i

go] Mg o R Qg &4 HAPL e AT
2 EE ARl oigt 58 abt AAEY 7
o el FAs A5t Aejutel sto]du =

9] vy 23 (Mini Spots) & AFE-Ele] & S X &40

2 BEUEdshs 2] safith

>

ofr
lo ol @ 2

A
o

[m olt

o

f
0]
J:lo

5|
pal
3]

}.O

fal

F

20% 40% 80% 100%

dlolE

zavl wWE J%—iﬂ ZrejB ol d vy A (Calibration
Manager)© B = #h& 4 BAFEYTE Saa9k A
Al gkel 2pol= el Aot " A7) E AAbsk=d AFEH
Yt
Nominal = dlolg 49 & #
Process = QAo F o3 53X gk
(4171413 1SO 12647-2)
Measurement = U3E2] HA 3%
Calibration = Al £4€E & %
Nominal % Prozess % Measurment%  Calibr. %
0.0 0,0 0,0 0,0
5.0 8,21 9,99 4,05
10.0 16,1 18,18 8,62
20.0 30,5 31,89 18,93
30.0 43,5 43,95 29,62
40.0 55,3 55,44 39,87
50.0 66,0 65,48 50,54
60.0 75,6 74,61 61,17
70.0 84,0 82,55 71,94
80.0 91,0 89,69 82,02
90.0 96,5 95,77 91,35
95.0 98,44 98,2 95,58
100.0 100,0 100,0 100,0

Zejuold vivA el = g

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

0% 10% 20% 30% 50% 60% 70% 80% 90% 100%

40 %
24 AnE 9 BE A9 59 AR

Hepe

54 ﬂﬂ 1 OAE dole o] = g/ 54 AR 2: el = 3



2.3 A= Q) el ZEgAE (Relative print contrast) At A la EEZAEE [SO 126472 EFof+= t o]
TE AR tite g2 AdlE Qi SEZHAE Krel.(p)E  WAIEA Utk 1 tial Eel=e) 7 A4 R E Al

0?

o|Ofx] &ty A&l

AR 2 QFULE oA 53] AR 5 EYHEASH o dish agtse] Alegunh olgfst ghs V1o E A o 1 YoM B s W] ol A e wX]=

<ol F&3yrh A ZEHAES AHsHA AW 5 AU ey dE 92 FolROR Xy Aol AEst o] =] 3 7]
50 FM £23%& AFE-EHd, o] FolA] Hojue A4 el debduct 29 HefA 14 4 #le A2 o

A= 7 et g FEGAETL FRsof YTt o] & flal] <l Q1 FESAEE o3| Fo3 R dol syt 53 ZEuth:

F B YA FE7F Fotokstr] A9 kol HolA glojof - o 37 o] Fi& TSR

YT (A E gk Ao, dAags s skEE Y 2.4 A #gkXx/oluz] 34 - oji oJglo] Ay oju|x] JoE o] FA ==

Ao L7t Fobd ZESHAETE AU v o] = oA A vhel Zo] 4R QA He E2 A, A, 3 g - REEoX Al RmolA A58} ojvA] A EE oju

EZAAE 5 AV AYE REZFY & A Ha 53] #Es 54 vjEE AFEsto] Aldgyh olgst 4 249 712

A= FFolA FHol A= EA gUth olglA ¥ £2  ®spt A \AAE EHUth o) & WAsE W Ay 74 &

9 g F& H|go] Folgn FEHAEE A oA A § &7F ot Mz o E 73S GO itk ok T¥o] i FAAE FASE Qe Fololn o
Yt} A= HY F YT (total area coverage) < Gupsly7?
H(K) 84w ‘ﬂﬁﬂ‘ﬂ 1] &2 U oA AW o] F 94
AHE 7He st S A F olu AR FESAE #he vtE BE 3t 53835 ARGE WA &S AYdyth B Fa adle] 9 T g A, A, 3 5& W JAE A
Hol&E & e AT, "JEHXJ. ol FEYUAEE AAS 1A AAo] e ”L&OE B2 g Wk ASol® vk &skAY oS B At S i?}o}"% A = dHY

o & o A7bskA ok

U 8lY FOGRA AHES AHgtel A9ahd Ut Gl 8 AYUh $2& Ae £ A7k ag
A& A4 85,30 12D, <14 Aell4 AFE E E 5 WSSt I8 e del Ty st oE e
EelE BPSn ZESAEZL AW BIAS ARG shE ), 53] 8 Aol wi) WO WgE o 24

HQIk A o1 UL F E Bsk G2 4 Uk olela 2] Ael ek WehE gray patch oA
9 FEGAE e A4 Aste] L F 5 Qb A bR 94 (AT F gomw Teo] waazts golr)
Q4% rhehu ALES 5 st o2 B9 thewt  oldl Al £F Abg UL

Ut

LAY 29 2 A4 o4

L 2Y 9 B

I~ P~

| T

SRR

19



2.4.1 A3 34 (Chromatic composition)

AR Gl BE A gk V|3 Fo® AA oA
cyan(C), magenta (M) % vellow (V)9 & Hggoz
TARYY S, ZE 13o] ouA] oY, BE A3 B Y
A A E= o] Al 7HA A E U B (K) 2 ©]
u7] AES-E ALYt A=F AHEE =o]7] YA

AFE-EHYt (skeleton black).

100%

50 %

100%

50 %

0%

a2 g o R wEela 2

20

e ZAE A 70% cyan, 80% magenta, 90 %
vellow % 0% black®] MA o= ntzolyrt. upet
X Z 9)=3%F (total area coverage)< 240 %44t}

.+.+ ' =.

70% C 80% M 90% Y 0% K 240 %

de] @40 a3 SR Yehd = syt 244 A
Aol gelo] @ 49k M @ A7 AU ISO 126472
o] k=™ 70 % cyan, 60 % magenta, 60 % yellow”} 2H
IHEHHA o7t whEolAor UL Jolgle 20%
magenta®} 30% yellowqt 82 Z4& ths4t) o]& 1
glo] R AF F7istd o7 Ado] Ytk

AR AL o F TS 2Tl o)A O F 400 %
of &g 4= QlFUth AAZ o2 F YAHLS Xl A
FTEH Tdol(neutral gray)
E2 ofe) Wako 7 Ay JAE (color cast) S Gst= 7
o] glom, 3 Ef, Ax JH 2 -9 AFEEn
ofye}l 37k5 AT B2 gEks nH Y,

2.4.2 A A (Achromatic composition)

AR g G FAA G2 71 H 07 T Q1 o]
Ao A BE FEA 2 A5 ] (black) 2.2 hA|sl= HAS
HApaow It wetr] FEL & 9 (black) &%
oA (e A AE U Ay B o)FA skt
T AU BE Y B2 Y 2 71 AAj] Heieh o
O F AU o]AL Ay waAE o M EA ok
o|lFA o F 24,1 Ho| AL AN S ALY Th
I gol Wt FAFUT 0% C+20% M+ 30% Y +
70 % K. 18k 2ol A & 4= glzo], CMYE A3 74
A AMzE o R gd] tAshs Ao E FUS Aol T

S0l 4 ek,

100%
50 %
0% -
c M K

100% GCR Y

' ' ' . ) .
0%C 20% M 30% Y 70% K 120%
IR F2 Q4 Y] AF WEILh S FAE B

|o

S AdoH HES62% M, 80% Y, 67 % K&} Zo] 74
ok st FAQM FALS 100 % GCRY A3t (&)
X 2.4.6).



H

H(K) AHAIREC. 2= gray 52 o] 72 Ftel & AHE
& Tu9| Aleste AL obduth 1™ A, ol B E
o] WrolAaL, C + M + YE 78 Al ans F7ksko
QIS AR Eo] &Yt} UCA (under color addition)
2 4exl o] ZEAAE 53] 89 Y] 23] ek &
Y, obgl 132 wEH o|n]X] HEf-oA UCAE X
oJF Utk

100%

50 %

0%
C M Y

Under color addition (UCA)

2.4.4 Under color removal (UCR)S A}£-3F A5 34
TEHS 75% R EollA HEK)el o|=7|7kA] Az
e AHEE o EH JagFe] Hiarel Gt o] WS
Under color removal (UCR)Z AHE¥Yt. C+ M + Y
2 TAE TN 22t FEY AE9-9k e A Eo
Al FolEal vk H(K) 9 e T/ UTE @85 9
A xL2o A= 98% cyan + 86 % magenta + 87 %
vellow + 84 % black = 355% < 68% cyan + 56%
magenta + 57 % yellow + 96 % black = 277 %= UCR
S AFEEFY] 78 % A ST

ol YA ER, Ax 9 A wikiel S840 adE

w4tk

100%

50 %

0%

C M Y K

Under color removal (UCR)

2.4.5 1d)o] oA 3}(gray stabilization)S A}-&3F 2]
A

A TS E TrEofRl o] B2 Q) TAgollA ek
= FA3717F olHE5UTE Ae] 712~ E(color casts)+= HA
AT 1ol ] )by 3sE FEl tl-5 & 7 AU TE C +
M + Y& 9W5o)d M @ 2= AA| gray £ Wt =
o oFo WAoo w A 2 ebds] Ayt Egt
UCR XA H gray 9] ] o]+ €% ofz}, A5t 4
] MM E A2 JuAut 22 o§-S & 5 sk A

AR o]RL "2 B (long black)"C.ZE 4HA 5T

2.4.6 Gray component replacement (GCR)S A}-£3} A
4

gray component replacementt T4 HAS A3
o C+ M+ Y AS diAst=d Aelel wEH o|uA] 7
T BFeolA adol® F3}(neutralize) §UTE whEkA
GCREZ B oA el Al A2} -2 4 3+ Afole] B
= Kb @Al AFEE S glem UCR, UCA ¥ gray
stabilization®} #°] gray F&ol AtEA] FHFUL).
GCR2 w2+ &8 #4 =3t (complementary color
reduction)°]&tal &2 7| = T},

oS So] AM 241 W 24.39 24N GCRS A3
oA 0 7 T3} o] vhEold 4 lHFyTh AN g4
A 2.4.2)7F PIR7AZ AN QAT A G F-A)
A CMYS AR-E wh4=3] v o 2yl thAsitd A Es T
7HA WO 2 A Aol FAskA] kULt ol E £ 49
%C+70% M+ 80 %Y + 30 % K2 SAFsE AAkS o

100%

0%

50% C 60% M 70% Y

Gray component replacement (GCR)

20% K

200 %
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2.47 5%, 65 %9 7% <3

Aol 4% Q4] T2 A A= 1EFA ov|A] AES HAEY
o ey o' dE oA g =& F4o] Hast 49 A
A BEB-S ARESHE Flo] BeAA S QlFU 494 9o
F7F Aol -t M-S ALg-5ke] Al 7t M W
sk = dFULE 7% ol "i§)] 49 HEe 2
9] CIE chromaticity diagrame®l ZAE Yt}

ru do 4
Y

3}
a

o 5
2 4
°] 127+
)]

)
N
N
ot

2 ZA" YA cyan, magenta® yellow®
Ae] 99 (color gamut) S XHojEUc} F
F7F A& green (Q), red (R), blue B) =
A= FdE dey J9E HojFuth

L o 1=

o

]

rlr

b4

[

A}

lo

40 X 0
(e
N

olo 19
2 ok

2

22

Efg2 A AQde] JFS vjA = E o |y Yyth
& HRIAE &A1&} vlasto] A I &Aof =
7b drbd & AgE=A] SAFYTE o7]eA wet—on—
dry?} wet—on—wet A&7+ FHESF= Aol T

Wet—on—dry A&= A X4 o)A Q1= Az
A dgel A7t ukE YA 2E TP Y oF7 Aofgl
= oA YAE H L8t AF °lE wet—on—wet U2k
I Yt} Wet—on—wet Q2= $217F thA 7144
Qg uf dele] 7o) HYth

SHLE Y3 IE FAVE T Y AER A= g
cyan, magenta, yellow® Z# 37} H¥xo| QluEls,
oW =AY FA|F 23| red, green, blue &3F MAFo] &7
Ay ARE A& Aol o4ds] Erlsd 4 dFUTh

0,5

0,4

0,3

0,2

0,1

0,0

0,6

07—>X

’



0,5
0,4
0,3
0,2
0,1

0,0 ] .
00 01 02 03 04 05 06

$9] CIE chromaticity diagram< E712% 93 E3X
ojuf FAAG M A7 U Aol vE 5 Qe

& HolFUT WA Yol e Qa1 2313

A9 JEE vy,

] =
EAZ Q3 = E

2.5.2 2 <4

S =24 8L cyand magentas QB ZHEE uf A 7}
] =5 BojFULE 19 o= 15 Aaf7]o A <13k Az}
= BFULh HA WA cyans QA FEULE 19 o2
magenta’} AFE cyan Yol = US5YTE 1 Aye=
saturated bluedytkh.

17 A 2WA A

_ ' —
— ' _
_ ' —

LWy

744 Al e shi= thakat wpg el A,

2 A o A= T A 7] A 7Fs Ytk WA magentaZt
Az" 8Xof A=l (wet—on—dry), °oF2 Aol
magenta 919 cyan®] ALY (wet—on—wet). 2|7}
magenta®ll st E3E ArF F9hd cyanell disiAe
< "olxlayth (i‘ﬂi%E EF WAt o3 e W),
o2 A3l red cast”} = blue”b VrEREY T

WA A= wet—on—wet o2 A EF AR T =0 7 9l
HAEFAE5YU (cyanel magenta). 0|32 red castE ¥
Ay,

N A}

ISO 12647-2¢ 4% <AAE 3l black - cyan -
magenta - yellow® 84 A& At Zaslr] A
of ¥ & 23] HAleHA Fash
Ao &S =4 g AFULE &=

o ot
£
2

o mu o

(O Mo ¢

23



2.6 ZA2] 8} (Print control strips)

A FAE 54 Hkslr] Sl A3 §Alel AHuHEEE
2ERDE EFFUTE dejules dAo R A ES gk
2 9% 2 B °L°ﬂ A F U T A= FHr] e}

e g0 g W AL,

YA e 29 Aefuli= Fogra U E@ A=A A F
sttt sloldw|=2 1 A= 4d =<k DIPCO (D1g1tal
Print Control Elements) #|7]1#|& %"T;"OH SkEUTh 71E
o] Aejnt glef = DIPCO #H7|Aell= el 9 13 &7 Al
o= 93k &9 vy A¥ (Mini Spots)© E3H o] Q&5

. 55 DIPCO Hh= & tiilol= &8 29 Ay &
glo]A (Prinect Signa Station) = AF&3F 2% 132 9
sk Ay mpa"2 AFS-E 5 QI Th

Aeup} CTPA 014%94 }% 322 A2 e Belo] el
AHEEE A, Aejubs 3 22 Ao Qlojof gt
g% ko =4 Axs} B @2}@—’,‘— om o] ¢lg) o]

vgel] el 7k WS S gL,

24

Aejol HEe F2 2ol Bag Aol me} o FuTh 7]
W Aefrhelis H 4 /b4 Aol EUth B 48 B
QAseti= A9 AHgEHA b= AL wlo] gLk ® o

2 593t 7@& AHEEtE SA FA AU 54 A2 2

v 54 A= 779 AA et thE Ut shEE #%] €]
%)\- c‘zl_x%x% oz zxﬂzﬂ 10101; 0}7] Uﬂ—.—oﬂ o] :’Lj:]
A7)l Aol 0‘*14@ ISO 126479 W=
9] 158 == o) 80 L/em = 0.125mm L¢4
2 10¥1E Hojopdt Ytk webs A HaA A7)=
5 X 15 = 1.875mm YUYt}

ri 1~>

O oY 1o N
I~ >Fl°ﬁ

RE Aejubs T A& E ofe] theret 2%
Folut,

A= o]

2.6.1 <= x|
FHYE(FE B WA= 439 98-S EHH%’S}—E d /\}
Yt da =9 F @loldWE Q
32.5mm)el 33t FHA O R 7} At EHtﬂl O}Ur«l &
Y= YA E ALEstE Ao] EH5UTE T8 &

ALE5to] £ EE Ao E Ao & 4 SlEY

26.2%TE 2 ZFE
of AL A2 A4 8 Z3 & e 9 ERIE Pk

=d AUt

M Cc CM



2.6.3 2 T2 93
Eel=9h shzE e daks A7) syt

cyan, magenta, yellowZE & A& Jojd oz FE
g Ao EA(K)o] AU HuE FHoE &= 5

(K) =7} e ZHE %] dof A5}

Haet 9= A T, BF A 4 0 PYH 2E A
2

Q15 AF3bH cyan, magentad yellow?] 3FZE # %)=
SHEIUE A A9l F&e FEH 1o} Hojof gyt

Ay @ax #x= AZE FZAREYE ofdEk cyan,
magenta$}t yellow AAbol tfst % T#o] et A Ao
of AbgHUrt}

ISO 12647-2¢l wh2 FF3he QA2 TRAAE F2 1CC
de] Z2AE AHste] FiE A Leo] BEAE 2
o ghrkal A g gk

2.6.4 3= E %]
BIEE 929 = ke AlxAA ] wet ey

SEE 9 &)= o)A dorl e BE A 9 A
A Q2 mEehAES AAbet v AL g HT

AA 40% D 80% AL Y= ZEE AEFo] b Iy AFEHUTh

2.6.5 £# ¥ (slurring) ¥ tJ &= (doubling) ]
thekst Zh= o] glel A S AFEEte] LeHy HEES
N o7 52 ZHL B HAAEUY (A 2.21 F

).

0,5%
1%
2%
3%

0,5%

1%

2%

3%

4%

5%

==

=

=HiIE=

=

25



557 (Densitometry).

FEAE A ZEA 2N EYE v W E #S BUE
ot gyt 59 Q@ 2 44 cyan, magenta
’ ’ N NN M Jn 1 On
vellow, blackel thal Qg2 0 & 253t . () ."h.l |.Eu
54 ojEeAloldel ute} F 74 59 FEAT A5
=%
L SEAE AR oFE s S48 o AleH I
yrct (o - T 7H).
DAL FEAE QAT EWoA ke We Sgshin)
AHG-EUE (el WEAT F),
T AHGAE ML SEAY ZukHE 715 A By
o}

26



2 ESER
2] % el
2] A% el

e

O A AAE o2 ARSI RIAL FE A7) oA
A5t =A Rosynh &85 Waste red, green, blue
7F oA o 7 U vgRE AU a9 dFd=
redE 5511 green¥ blueE WAL= k5 7| E§HE o
7] W&ol cyanolet ¥ 5UH 59 43 IE FA
o] 7] wFof| FE=AE AFESI] ZF M) E4 1Y
= S4dYct weEbA o] oAM= blued greens A&t
S+ redTt FHA7]= @A FEE ALY

it 1
)

27



3.2 5579 Z¥

3.2.1 A 2 uly] e

l-:I: 74] = =)

9 7431 ¥ = cyan, magenta, yellows &5 38h=

dl ##stEe] syt

2 ER S o T3 Holgke] 1) 1SO 5-3°f &
ol=lo] FUTE B o] 5 xF3kE o] 2009 stold
w27 Aol 54 Alagle] B ASH v 4 3
7F A&k

ISO 5-3 Status E = DIN 16536

ISO 5-3 Status I = DIN 16536 NB

ISO 5-3 Status T = ANSI Status T

e ISO 5—3 Status E= IS0 12647—2¢ ©}& =74 & &
u] A& oF ghch,

A SR Aol na BEE Hes e, B e A}
o) 2=y W) el WAl 298 282 F7bE
WA b e SRS ASHE B E S UG,

% A 7 18 (G ']O]XD% ISO 5—-3°f|4 =73t &
F Ade] A E AL Esle] 92 cyan, magenta, yellowd
AP T8 HolFyh

gap fww

SEERE EEER
Cyan Red
Magenta Green
Yellow Blue

28

Cyan

I I I
400 500 600 700 nm

Magenta
1.0

0.5

0.0

400
Yellow

1.0

0.5

0.0

400 500 600 700 nm

ISO 5-3°lA X3t sl A FE]E AFE3to] 42 cyan, magenta, yellowe] YA} 3441



3.2.2 A3} I (Polarization filters) Light source HAFS (W|EF grolgta® 8h & thea} 7o) AAkE Ut
SAE ME QTS o wiA oA wj S5, Ja=
o] H3] Zlof glar el Felo] QlFUT JA7t rtEd ¢
A7} &Ael A Fof (F7) FEE edFHth 19H oA
o] Et obet FEX Hh YT o] ko] dnkA o / B=
% QA Faw o Zo)7] Wil oz A7 2 =

A

Ler
Lew

oo

Fgloh Mad ) SRS ALg e Alge) Len Les

g To measuring sensor
) get,

32 rlo KU

tlo
o

o] BAZ A A S8, T Mol AE B A7}t 7 A
zto g o) et Aol WPk Fuhs RE Wk
o7 QNESAY @Y P B4 Fdo N AEsE B
W B EE F g 3 WA Ay Dee] o8] 549
LAy BHE Ae Qa9 Fu Ealo] N HAlE A w AF
A WAEA FHUh % WA W Qe 3 A
Eloll i3} 90 ° 2|1kl whAbE FuhE Aoy ~
e Yol A AE-S BEF Folu wbatEn] Wo] 9=
Agolt AEH o2 g4 s oAl WAbEE, w2 b = e =05
Aok 2% W (@S Q7 guch webd, AR F ’ ’
A WY AEE FHstel 4" 5 AsyTh weby A
Q) z19] el Felol A HALE WE AHY ah AL AL 9 Paper LeP: Z41 Aol o3 ubabel Wolm LeWis 2z )
a0 Az 9A9) FE SR AN BAM MES & oA wkAbel Wgi ek
H7F AFHT ~ AE

wes WY AE FE ) HIAE (B)2 AHE QIAE ) olA viAbe Wl x5 )

A gh Abeld) wle-g Uehdy e,

33%5A 24 7 919 B ke b WEHE WYL

FEAE YA FE (D) F A8k, 2 5 H29 ¥

o] g Bz Male] o3 W F40] o5 B R B

U, L

D= lgF= lgﬁ = 1g2=0.30
ohe W Ae 93 BEE AAtel s d] AU
el
D=lg B

29



o] T Z= @A o] AFEEE 49 dal] da YA FFE T A YR Abolells WA A4 @Al 3.4.3 SFZE 5% Halftone density
BE TS WET oA AR EA HelF U}, UL 2ee 93 AEo] FA9 Hol wel Wb} a SHEE FEE SEE RESL 4 wale] 58 A5l
st Wk 7S HolF UL Azuke] SLE Aol SHPUTE o)A wF AR S
T2 AL 22 A Ao ANk o 7 ALE-E = 9F 1 pm9 A (integral measurement) 22 E2]7]% gy}
0z AE TS e o] TelEE NE 0] B4 o]2 A 18 BHAL 32 el A T BaaAA
o 2 gholMwt HHe S BolFh o] T ool A 4% @ ZE Un (HD)YUL o] 3 49 3
=Rt g ol S7kekA kguth 9 A AAE 34 o shrE R E ugs 93 B A me S
sEtE e ghe o g4 Faunh aeid o] FA9 9 3.43%
A IBE2 AT 4% Z2A A8 B-o] flsuth
3.4.1 82 WAoo g A B o)A
275 ] Ao, sEAE AW da B FAE G 90%
W §20 At 71 ERle] JF S AA) 13 AT 84 9 /
A (1 90w wgRL p=09  D=005
> 4 Fo] mAe] s Ty Aol Ao S ¥ o] 2 0
E o AR (S D = 0.00). o] 75 e & 7} / °0%
e ] A o' FrleA s sEAE A Ao RAs: i} .
- ke Aol Asu = poos D=0
i c 10%
i M 3.42 %95 5% :
20 — ,/:\_1341: oﬂoﬂoﬂ}q =% %)\-To: —’SF'JE =T ( = 1/]_]:/]_»1114 p=0.1 D=1.00
I o}, 0] 712 2l 1 fgoﬂ qq-sﬂ o 7 A1 1 125 A
. ! Hhell A S m RE 494 (2 BQe F¢ Fa)o thgt
e ' Eol= A2 F z@a}oﬂ ol2] A7} guh.
H=—————— 1%
- i Lel= FEE ALEsto] A A Wt ol e Aol 2 J‘ b00t o200
10 | A (54 8¢ oA el A) 7dF Y2 2F FAS Ao ' ‘
i ! a3 A8 S lEUTh
_ l ‘ ¢ 01%
. |
05 ] i B=0001 D=3.00
] ! SE F o o
] ! Q= gloje} 7
0.0 1T 17T T T 17T 17T 17T : 71T 1T T T T T T T 17T >

0 0.5 1.0 15 2.0 pm
P REE RPER

30



3.44 FH 02 FED 39 9 (GZE )

SEAE ALgSto] SEE onAE £YT W S 4
& Fleheta ool el EHE RER 99l WA weo] 9
87} ohleh Ao fue 99 WU

oA FIE NZH O HAFE FEAZ SHJE B
Aglel, 715eHa elat B8 f& Gl Aol wHe
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557 Densitometer

H 3] 3]
3%

S A| Spectrophotometer

1=
)

u]4) Mixing of spot colors

o2
oY

A4l Inking setup

= =,

+ 71% According to standards

Lt
Fe

Z

1

2| n} A} Using print control strips

[N

A2k AF4- Using colorimetric values (L*a*b*)

4

[H

3 Al Using proofs

AZ 7] According to samples

o]u] %] Hlo]E] 7] According to image data

W3 AFE 57 Assessing ink suitability

djusting inking

A
Q1] ¥4 Alo] Production print run control

%2 = 9% 7] According to solid patches

A S} E 9j2] 7] According to single-color halftone patches

t}A 3l E 9 %] 7] According to multicolor halftone patches

Ql—oJu]#] 4 7]+ According to in-image measurements

= 2% 74 Detecting ink soiling

44 W3} 74| Detecting changes in substrate

Z A ZF Measurement values

%32 = &% Solid density

= #/E=E A2l Tonal value/dot gain

42 E33Y Relative trapping

A4 E333 Absolute trapping

el 2] 55 Metamerism

Al A2} Visual perception

o) Aol A 8
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3.6 5572] &7 The limits of densitometry

SEAE 285 ot A fAke R ZEsket 49
Ao 58] 7 54 EE A TULE s2AE YA
A5 T A S-S AlFskAnE, Ak A A7}
of Aoz AAH A2 TAISHA HFYth

Ao w s ofEFgAeldel= Alste] QlsUTh
33 #Hlo]A 9] xE FFFEAS} vlwste] FEA Q] UHHA

3 o Z o] g hek e,

SEA tigk st 7k T8 Aok
1:;\] =]t /\]71—76 ANAFS g_]-go]q]_. Al

T OE $03% Aok 55A7) red, green, blue® Al 7}
Al Ay Y ERE 2Zssitk= AUk 4 7HA] o] miE
GO E MG NEZE B FA T7]' AWde 5T W
AZE AT 1 *—‘W’é«l T el AEdar
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x] /_\1’4 Al o ]Eii :,_g] ] jd;z]*;’ ZX‘]‘J]— o ¢} 7} a3 /\n/\L 7Htﬂ
Aog ST wjeo] Ja Wrert A& tEHth

yrth o]zl 3 b & Hy 24 ly Y A 7EA A A BE T R o AR JEFS F
ok 287wl Bl Aglel ARt A /T & Utk ZEAIA Age A4z AdERS] 3 29 28 vl
Aob= o E As AFESE wHAIS HAE QM e Ve & =% ddo] ofjlE R tE 3l dE Fdyct
RS el A9 A0 QA7) Il QA1 YA BEAL 4% ) TRALE AFEee] 21 Aleln F
e 2HE wf AFE-ehs AlF st Fxglo]l @ = glsy AE BUEP S = AFSEAT tE ZE o Eg Ao
=3 A AeHA o Zrk ALg-Fut)

400 500 600 700 nm  HY HAE
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w9 A WA 9] M) HKS 8 9 HKS 65 224
O THE B 2%tk o2 WAL FAHCIAE ErEH
ebgUTh 2y 7 A4 25 blue AFER (380 ~
500 Lhe PEDA 713 wol FEE), ol b Be
S4k (2 49 1.60)0] blue BE % S 28 B4

I
400 500

400 500

600
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@

700

700

nm
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ZAe] MZE: HKS 8

e WZ: HKS 65

Density (blue filter) = 1.60
L* =62.0
a*=61.4
b*=72.4

Density (blue filter) = 1.60
L* = 58.7

a* =-58.8

b* =59.7
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4178 34
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Colorimetry
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4.6 22 F7rol A A E Aol

CIE A#] Ado] A= oln] Ae] A|AH AL 1 404 A E
AFUTh 2e} o] Hej Ado] e 3 7HA] Sk WA
o] Ql&Ut) Chromaticity diagramoﬂfﬂ FRHo 7 7 E
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4.7.Lab Zz 2¥

$219] A o] AT} gkx] o= A= 1976 CIEZ}
Lab A8 2AE /Este] A= AFULE 152 58
A7IZ JAA == Ae) AxprF A3t % S AR ZX*H
v 3 A Ay AdolA~Un), =, 7+ 4 1 7FE aw ¥
b #t¥ BE L& AHE3te] A& AEE = FUTh 1
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CIEL * a = b * Zt2 o] &3k Q12 =2 Ay \*1\]7} o] A
EFo] HHYTh 94 cyan, magenta, yellow ¥ black
off Tt A7 31z 1SO 2846 FEEell YAlHo] Slsyh
ey o] BE2 54 A 235k A AARNS e
ol 43 Axd Al T2 A HUTh vhd v @ A
Qlafell A Ae] Ago] A= 1SO 12647-2 F=<l 28
T EM, ISO 12647-2 E+2 1SO 2846-1.0¢14 1174
¥ BF JaE /e 2 ok

Yellow
b*

Blue L 100
(White)

+b
(Yellow)

-a L* a* b* — +a
(Red)
-b

((:]01)

Lo
(Black)
CIE Lab Z&] A¥o]x

White
L*=100

Yellow

b*

Green
' -a*

-b*

Blue

' Red

v
*=0
Black
ol 574 83 29 2AA 544 29
[y 70.0 75.3
a* 55.0 51.2
b* 54.0 48.4

L*=7532313 A&7} 9tom a« =51.29 b * = 48.4
o] 1A= g} 2 Aolo] Aelsb ek AL oulgt,

ol 54 oo Azl
A Q.

wpebd 9 RS W galol o

Al S48 A Hae e B Al Holu Sl
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4.7.1 CIELab Z¥ HX}

AL Apoli= Lok ax b+ A Avo]xelA] AER
AUtk A = #po] (12]2o)), E = &7 (3Fo)). HiEe
AP mo R A 5 Q= TP A2 Abolel el ek
AE 5 Zb= Sy 28 A o] 2uk e |ap 5 2o] A%
Aoz ule|EX AL fAE I lEyTh

o bl
>'>—n°1>:4[1l%

N

Ay \AE ALte=H AFEE = 2 7HA] AE F20]
Utk 2 % 2 7he A 3 9 miro] AbgelA g AFE-
Huk

- AE (1976), AE,, |2t = 3},

- AE (2000), AEy, ©l2ta & &+

Hzab ALY Aat E AT AL S} LAl T 7L FolE =
8%, Ao w5 APtk o] 3 WA O ® AR, 24
AE,,°l & AAs 2 Tt 5, AFEe] w2
1AEE AL 12]5k#] H3l= w4, grayellA 1 AEE vl-%
AA AAFY

AE,, B4 9.3 Q71eIA A Aelel o HgHae), o
WA R AR Ee AAE EFeb) B F, ol
o A Alo] AR Haere] e ARE wYste] e
e QA A% E AT

sholem = 1 7] 27 AlxHolNE 718 Aol A A
dlolol Zel B} AR, 9} Ay, FoIH A 5 U

ag Age] Bglel A 5 £AE B
Who 2 AHEghc

AE*, = ~/AL*2+ Aa*2+ Ab*2

ALY, Aa* B Ab* gk AA gkt 53 ghe] AfolE yrEbdY
U Al Foll £ Ae #3E Abole] Aol sl duth o
& oAls S3ek AAl & Aele] Ay WAt AltE = W
e HoEUt
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Ao 3412 7IMkO 2 A B AAkehs 34
o] $A= 5 7b WA a7k EePHUh:
o

- blue =& °F 275° =4 sk= A= FA  (RT)
A B

- W= ®BY (SL)

- A= B (SO

- 54 (SH)

el ks 73 Bestel thea) o] ¥R 5 9%

Ytk -a*

aiso= /(&) (5] + (5«

L*=100
A

7y 2 AR} AR A A

AE, 0 ~1 QA 0 7 Frof Holx] 9=
Az
AE,1~2 ol 22 HAf
FHE AT & 5 HUT =3
AE, 2 ~ 3,5 22 =2}
THHA 2 AT B Sl
[Rh=
AE,3,5~5 23t Hxp AL¥
AE, 5 ~ A=k
Aa*
Ab*
AEY,

=75.3-70.0=5.3

=51.2-55.0=-3.8

=48.4-54.0=-5.6

=(5.3)>+(3.8)2+(5.6)> = 8.6




ISO 2846-1° W& &A1 J=2] Ae] %

Color CIELab values 582 3}

L a* b* AE*ab Aa* Ab* L*
Yellow 91.0 -5.1 95.0 4.0 - - -
Magenta 50.0 76.0 -3.0 4.0 - - -
Cyan 57.0 -39.2 -46.0 4.0 = = =
Black 18.0 0.8 0.0 15 3.0 <18.0

o1y zFelol thafl 1SO 12647-2:2013¢] W&

i Aol M S A g

i gl wa Sl ef| 4] 57, CD = Colorant Description
CD1 CD5
(coated paper glossy, matt, semi-matt) (uncoated, wood-free paper - offset paper)
Coordination L* a* b* L a* b*
e greyts @Al 3 YERAL AF & greyt 1SO EEY 28 HE £ UlelA 93t wiglold bvdme] ZEAA BFE L ZAZY Y
o] #& FOGRA51 ¥ FOGRA5201 & #lg-dch
Black WB 16 0 0 33 1 1 0
BB 16 0 0 32 1 1 0
Cyan WB 56 36 —35 -51 -53 60 59 —25 -22 -44 -48
BB 55 35 -34 -51 -52 58 -24 -22 -44 -47
Magenta WB 48 75 -4 -5 55 60 -2 -4
BB 47 73 74 -4 -5 53 54 58 -3 -4
Yellow WB 89 -4 93 92 89 88 -3 76
BB 87 -4 91 90 86 -3 73 70
Red WB 48 68 69 47 46 53 56 27 26
BB 46 47 67 68 45 51 52 55 25
Green WB 50 49 -65 -66 26 24 53 52 -43 -41 14 11
BB 49 -63 -65 25 24 52 51 -41 13 11
Blue WB 25 20 21 -46 -47 39 38 9 10 -30 -32
BB 24 25 20 21 -45 -47 37 38 9 10 -30 -31
Overprint CMY100 WB 23 0 -1 -1 -2 35 0 1 -3 -4
BB 23 0 -1 -1 -2 34 0 1 -3 -4

WB = White Backing BB = Black Backing
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4.7.2 CIELUV
] 2] it CIE Ae) Asjo]xol A Wake ) 3
AU A HE FE 1 E vE AgEy

AN /61—

CIELUV % CIELab
Yoz B g ¥
AL

CEiss

t} b

M Z oE Yol A v %
body colorE uj33}=d]

ofgf 132 L+ = 50 3|=E 2= body colord CIELUV
Ae] AdolA dARE BHoFUth 542 CIELab Z¥

230 20l Wikt ko] 9Aek ekl Wl o 7
Uk,

CIELUV ZAg] AFojAEs Ay EYE (o :
EE AFH ZUE) Y DV“EH | A&
AFEEULE e A

Eﬂgﬂ ]zﬂ §}Uﬂ
H7bst=d &
A (linear) W3lof &) F}A= o,

vg_

Ay #-Ade] CIE e AFo]Ag) %"
A5UH (CIELab Ze] AdolA~s 18

body color?] CIELUV ZA#] A¥o]A ¢ %
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4.7.3 CIELCH

CIELCHE W7l2E HE a5 b Y / = u, v Tjal A
HE H#xE c A%, FLoZHE A=) W h Mz =7
)7} CIELab B+ CIELUV ZA# Ado] Ao AL4-5+=
99 AU 5, 2 AR He] Ado] A= obdY

o)

dH e AARE CIELUVEY AlxbA 3 A=)y

CIELUV

CIELCH

AA A L*=75.3
C*=70.5
h* = 43.4°

Y1 e ek L,
A%y ARty =V at + b

hue 7} h*,, Al4H : h*y, = arctan (Z).

Yellow

b* L

— 100
I-90
- 80
70
60

.50

Blue

4.7.4 CMC

CIELab ZAe] 2~#o]2of ZA3SIY] A A& H7tete Al
2Hl CMCE 1988 Colour Measurement Committee
of the Society of Dyers and Colourists (CMC)°ll ¢]3ll &=
oA 7fatElH Utk CIELab £ CIELUVSF 22 CMC
= A Aol TEA) oAGA QA=A 7} ot g 2
27t dept 2 st E AT

AWt o7 W(L) F THAM ] A WEe] AL} =
& Ao Ao AAREG ER o B laEths AR
S OEULh A R AR MBS hue ZHEolA ) W
THETHER o f4A welEoidyth

46Z0] Q= T2 CIELab A AFo]|~oA Ae] 7
= sh=d CMC 927k 485+ AS RoFych 7t
BRI CMC F4e 7|x38te] Hx YX% 794 78 715
3t JAE 7F A E BolFuUTh
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BEapl B 5 5ol BhlE (CMC Al Adfolxeld 8 A+ A
& 925 YEhd L AETE £ GART FAA G AT B
o ZEUTh £3 hue ZEolA 84 7hsd Bt A @ 88

o] HAx}RT} 3]—_1]:_% Foko] Evl—l:E—O]%ﬂL]E]- et W9l A

219 H| &R 7[EAE ALEE =
Hxp7l A9 #aRT 5 8 o

¢

BAE F7kel] Sl fdskAl 284S ¢ dFuth 1 2 o HlEE 7 §ieol Al A S 5 Qs U e A4
S 1Y o F 7 7bE 84 (o1714] 12 el st 7hE a4 A @2 s 7S AR Holgls wink vl 7h

o
Aol Az Eol e 15A7k ol W, WE 19UHE AF 58
89l o] 7ol ek,

b*
S 1008a%"
a p# Alightness
, . - 4 i i
X . q.. 5% AlLightness
0 60 "":1:"‘, /— ACroma
) g
[ =
T o

1.5
ﬂ/yoe
ACroma 15
-a* .
<
/7(/8
< 1 > < 1 >

CMC ZA2] Ao]A 1dl
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4.8 Munsell
19054 Alfred Munsell 912% & tiZ A& A8 S JEf
e 4y AIAES 5 UTE 1 hue (8), value (73

%) 9 chroma IE)gh= o1& AFS38l 2] 48 1 ‘ a{
HAP5UT g 7HA] 718 hueE red, vellow, green, ’ \G{Q‘

Q

& \

U Y =]

blue, purple®] 3%7] A|AEI O 2 o] Fol LT}, o] A|AEE
191590l 33} 73 WES 25 Xt 4 ColA g
4074 2] Eo gt “Munsell Book of Color” & 4F8j
HAHFYh

57FA 713 huei= 717 o] 1007H4] &2 48 o=
AEE=d, 72F Boll= 16 A9} 10 WE AR o] Fojx
JYEE zZhEUY a3 4070 ZE £ 712 Munsell
color treed] @& HAFULE 7t 18] Sl= BE &
o] YYH Fo] of7] wWiiEol EFAA Al Ao]~

7h Sy,

Munsell 3= 380 2 CIE 1 & A3E & 95y
=3

ole]o] Ay AAEl S 2 DIN Color Atlas (DIN6164),
Natural Color System (NCS), OSA A48 (v]= 33t ¢
3] A)¥) 2 RAL Design System (RAL-DS)o] U5
=3
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D
5.1 %3333 % A Spectrophotometry G AxGAH = AlFEs vhE o A ALFS Fdlol 3 Iy X E thole s AA 7R AFE" (380 ~
EFI T A= o E 59 380 — 730 nm7HA 8] 7HA] ~HE Yt} o= ¥F3E AL (ISO 2846—1)¥4E ofuz} HKS  730nm)ell 23 WARE BXE S48, A9 E X ZAMA
HAE SATUE Aol g3l vabe W sEAzRY 7EF 9 BE 55 A 3t % w9 Fo3YTh ol 3 B E Atk o] ZE2AA= 549 %lo 32 Jrts
ZlEa AR AFERS Q4R Tﬁ]ﬂ‘ﬂ W Al & AR BES ST ts A8 A T2 OHE AFEste] st o] & Lab st ® E¥ YT SAH gho] ool 9l
3l A H Yo QA E3 &S Ao 24 s h H =3 g v AL vhekk Aol dial] Ao A
A 24k AArsta oleld A AM S 137 2EE
SAE WRALE S 2 e @ X, Y 2 ZE Artsted B33EAL #s dEls @8 R vet sy A2EHO Z HEFUY Z2EE AL E JaES Al
AHERAUTE ol 2 AFEY 7 x, v, 22 AFESHE ofat7] I8l dlolH & Al gho® ®vigsto] JaE HEE

ZAAMAA olFolut ol st fe] FEHE Bl WA, U 45° AR ) AEE FPUS 00 AEE W dgshin,
FL D7 Q7] wiel, HREAL) Ao) U vl AR e 2 AL AR AR S Bl 54 F =N
= 2T, G F AT AggUTh A7 FEARE S ~HE

W Ad e YUt (ZeEe AR g,

r_{

e S
oo X
EoRE )
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Za4 97 24

380 nm

y

730 nm
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5.2 Zzjn}

sholdli] = 7= gk B Ay v ey AlFe] g o
A9 Q1 FEE 24 (Dipco - digital print control ele-
ments) gto]Befe] S gt o] Fg 7]A] 1L g
salzolA) Qa7 Q1A 30 7 el Qe A
selaha Alofelit] Was vE UAY 47} EeEol
Q2T AFEHE Q1) Aeiuks T2 2ol Ao s
of whel chEUTE RE wAR dejubs Ze Ao 27
A z5ol) AU, A7) AR 02 AEaAY
mel) Ae] AABRo] Ao AUgh, iy
Qe A~ ZEF (Prinect Inpress Control)~ 5713} vt2&
Apgstol AEeIA] Heluhel s AAE AFO 2 A
P Aeinlel BE 228 S4e Ane 4 24 A~
goll Ad Faugkat viagyh o] vluE 7|2 ® )
Aol S AT 7 A FHES] A JAEel e A
e 28-S A

743111} A A el i |
Al o= A4 o S el o F&
- B 5 A1l A Aeuts destarl, Aeutke
Tol 719 Fdoll =5 wAEAA 2.
AU BE B S el 0 wiAE 25S el
714 5y
-l #HQfell Agret AejnkE A9 dyh
- (YA, @A) gl A A

AY FY 2RO F& S L AE T e &
ul & Aejn} e
- &ele / a#o] A Aol

/\E]E :rEE]ﬂ_

Brlslelt Sl E ) xo] Agke Aejnl g AEs AL,
Qo Bl BE 25 29 9 54 Ave $5d 24
A3 B ME-E3} 34 B 099 2 927} 9

= AEYHS AFEEAIAL. ol 40 % 2 80 % = 50 %
o} 75 %

- Aejute] o] T & ZolAL HEAL A=A nh4
AlQ.

IR 45 e ol ARt w4 ey

- AEubE ) o H% 2 5o gx) F (9
A7)l W) & 5 ol

- xEd Ay A A A" ® 248 w= 34 Dipeo
AE AHS +

20 £EEY 0]

I e r'}m oﬁ |

Fo

FAAIL. 574 2R 2 Dipco Al
AHE 1A L.

AuE 9%} 0 2%0 2 =4 vy L) JHestd
Hul g x| ¢} Az ou]x] Alo] &9} 7] 7}AlE] Af

olo] B4 Imme] §4 MG YA FAA Q.

i)

e o4 BEEZ, Xy gAs HEES U T ofv]X]
FEZS A v Aeute] 9

23} @ EZof 5 mm2] 4
Bl A O 1474

U,

Tl QIEY A FEZ S ARgetd 3 F718) vha Tt <l
A 7bs GGl A st o wE Aejute] o) 9}
s oA 9 7|5 7HgAkY Atelells @/ 1mm2)
&) WAy ojwo] glojof gt

Agute] ME A= 4mm B 6mme #oJe 3.25mm
T Smm YHI7F HEE Utk BE AT EnpAE Q1]
oA oJ3 £9] Yu]E= 32.5mmelEE 2712 A== 13
N EE 20708 HAE s ko] EFHLh

_La]tﬂ o] _Lgﬂ/\ FEEO

ubE A g
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ox
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=2
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Bt
B
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5.3 slo|du|2 7 A ZES

5.3.13to|dM 21 Fe| 54 ZEF A2H
Stoldl| 2 1= AHEY F7 W S22 (colorimetric) A
ool 7ket Al2gNE Aujgiyct A A S4€ Ay A
S A3 A 7] Ao Lo QIO R HAEFH 1 ¢
Jow WP UTE Zev] QIZH A FEES AFE-
=1 Zo] & AF O F o]FojH & 9]

o

TE AAe Ayl £ =, 32 E, £89 (slurring)©]
1 B E9(doubling)= 57438k HolFUth Qs B <l
A Aejubs stoldu= 1 Aol EcA FEE TR

n=

25Ut (www.heidelberg.com - "Dipco"S 712514

5E Prinect 48 7% Aol Pantone W HKS L'a*b*$}
e el dloleiwjo] A7) 4 AlsHYTh

=32 o]x] ZEE (Prinect Easy Control)

Prinect Easy Control- 13|71 Ao} Z&of 3¢ vkxt
Ay 54 AAYUE & WRjo] 719 AHEH 54 7]
= A Aot AFRElA oAl Ay

&
2=
=

Prinect Easy Control

Z ) A2~ ZEE (Prinect Axis Control)

Prinect Axis control 212|7] Ao &l F8E A=
X R yYywgoz A5 54 A=t olggd Ut HE A
Aol Qlo] AL X% HASHA FAAIZ YT

=gy o]u]z] AEZ (Prinect Image Control)

Prinect Image Control #th 4 the] sto]dim = 7 Q1347]
of 94 7hes 5HE 54 AAYUTE IE Ao 7
& A% @8] HF A AR A= 2R HA 2~
g4 BYEE 53l 2% Yt Prinect Image Control<>
AA A2 olmA| ] S 54 9 Alojsta AeutelA =
Frg was Aojgry,

tle

]Iy AoA CIPA—PPF Ho|E = o} o}
EaIas =

- WA 9} A FEE AN E A

A UAHE vy A I ZF S S FAA Ao
- 1 @F ol tidt Al E AA}

- Bk gl IR QA E Jgt 5 o FElAlolA

dlo

il

Al

=gy ol=g| 2~ AEE (Prinect Inpress Control)
Prinect Inpress Control<- Q127]ol] W=+ 54 A48
Utk AeutE AHso 2 Ak B Q1 oA 54
e 4 syt wA gx)of A HES SH] S &
g EFFEATY F7E A AT g

it

.{

Prinect Axis Control

Prinect Image Control

Prinect Inpress Control
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5.3.2 = znul Ze=R uohg

o]—O]"—“HﬂEj 5"__-_]31 Z;g }\] NE S /\:ﬂlEgj‘_g__ Z;I:

A Aelg UL F 71§39 Fe Alo] mrelA A

atol 2HEe 5 g,

- Q1 vk (CMYK %84 $)el Qe &= AAg

71O F3F =A0E

QRETA AAedoR oWTAE e X ]

R Lk

Fako] My A CMY=Z TAE 1do] Aol 735}
il xﬂOioM Hﬁ& A0 7k AFg-= ZlolglF Ut Q1w
w3 F B g 2H 2A% 259 29 o] WA F
AghE Z3ll, 2Elo] A E AFE- o] FH ] Alo]= v%
HAZ dEuA A5k

stoldm 27 A= o)A e IdEH x| thAl
A olmAE = é% Yt} Prinect Image Control<>
ojw| A& /\J—“l

aA 9
NEE
=05k €144 olel 4 Holel
S A Aol GAT BA
1 e 7o) E5}}
A Jejnr ohe} o]

]/\Eﬂoﬂ}q /\].JEL

. =
P A4 A BAL, Q7 0] V)% W A A4S R
Wb 7148 B3 OK A9 BR1g) AIE Abole] 14
Mg Aol B AF 0w Aofstn At ES Fv
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oA 7t 57 AlAREo] AEdeAE AR A, 5
A 2L AeetA &) 913 A 248 gheldhs 20

Ae) Ak A4 9 =R e g 2 BT 2e
A AR ast AR et QA7) A4E 54
A olet 2gle] Qo] SI3) F A 01
Ao 7 oIk g~ 9] CIP4—-PPF H|°|H & AF&-3}F
of A e, YR A27]o] Laiele 2 AEHAY
A% A Fal AT HUT Do) AL AR BA L 1z
7 A= 24 Y7ol Badt B gel HAoa 2HsE
= ahi AU BE Eol A Q719 2 97 FHEeA
VAZ F& FAEE Y ALeel we 2 HY,
712 A5e7) g8 54 Ans Jage e A 44
o= wakel o 44y

lo ]

A3 EE @ aE 29 Ze9RYU A ol

2614 Bl F Eo] Bes gazre] 3 WAl A=}

Q2157 Aol 9% FUER TPV o714 A o

&3} g Qo] Aol & AHHW YE 128 *

e ek ek 92 A AR 49 9o AEE @
[e]

AE Fashd, A7t Al2kd ) g7 A 54 2 Ao
= Aol Fagkel SEERtE 7hke] Al gyt



5.3.4 stol W= 1 A7 24 A=Y 25

Sholeli = 1 9= B T Lab #E 2SR o
o Aol W Aol 2 AmEe] EAREAT A
Yk S48 A9E e B TRAME dgE] Uad

=T

S A AR olelR A ke FA 2
=gel 12/ 445, 5, 41010 ) g £de )
AL WSk w A4 WEHE deFE A 2e

—% /\}%’5}"% A AU

AAE Y8l ~HEY FS FH Ax Fug oz A5}
—E 7ol Za3ht} Pantone 2 HKS HMo| ot gk
< Prinect A 574 A28 QAo A 2|yl 352
-2 o A dlojElwo] 2ol AFH YT

4908 23 (40), TQkE YA
A=) gho] AguA AT ool
Stk @l AL H s o
2 Q) =0] Aol A7 Aol 7k b=

29 1% A% AR FAekw o)l @

A BAFIA] AL g5
e AR 5 Aeks Phel AUtk A F B
2 A7e] A Q= A 7He] A B
FA pelE o 2% Hspus.

71ef el tisliAE &
% 744 o] §7} )
29 o] vj$ thedsl 2
57} w7) Wi,
mebA Q127] AAb s Qa AE (Y E)E SAse A
13_4 }\.ﬂIEFA ,g)\-
< Aok Ttk o] AP B B el PelA ko 9l
Yz GAHO T AL F e A1
M o
e o]

o2
u
o
U

FFEA

Aol ZRAA

L*a*b*
AE

/N
/N

Density
VI

Sloldu) 2 7 Ae] 24 A48 5

5.3.5 Farzt 24 - 22 A o

ISO 12647—-2 ¥<=of upel QJafstd 2 g} o] B2
A A QA E RASE CIE b FEE B3 H = SA4
Ha Fagks T E AlRlS T EPH‘L Q912 J
© 2 Q3| CIE L'a*b* gk s X 4= glom g )

w490 9 1) 2lo] e 580 o Ut a1
7] AR 77} AFLEE AT g Augkel vl A

A 5 AeA of= 7101 T

94 7 d BEG (= ) ) AR A% F 7
AgAel - walo] HFyth
1.93%2 AA 3 A (underinking)olA Eo] 3t A

(overinking)ell o]2¥ a2 d#H ANEE <13 v}

5 SATYL 38 7Hee @k Ul HxEkelA AE BAF

7} 71 @2 A BT 5 A AEIS] RFE0 2 AgkehT)
2. 93 AzGA 2ol AR FAsE 1o AlE A
FHIEE QAT S AIAEOC R o] A ES
St TS E AFEg L
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5.3.6 A} 2 A 2 LEZ
Exgte] 449 1 &Y S4S AR 5 dFUTh A
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Yt} o]yt 27)gkS Bkl vlwE 7p7k Yok dUtt o)
A BEE JIAE S JITAFE 248 7hedt o e 51
fhol Este gyt

SR o] H WAL 7hde] B = X wt o T3]
A7} AFgE ]3] Ao v A= e AYste B
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/dst Aol Ael Amo]x (AA 54 ghollA oftlel Al
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th olgA gjof =R 1 WS dEE v E e A,
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o2 Sol el 5% FrksH: B del A Abga
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5.3.8 2.9

S A ZEES] 7Y & A 7] 2R 39
AA Bgol gt 77k A4 A2 E S § Ue A
AUtk Y A= 4 F M §32 S A9 E 24
Utk AR AA 3 W A7 Boj= ¢ Sl HA4Y o
X gkt 7% gk 7H] Apol = 24T 4 QU AR H
e AX| gk Al A~'lof| Ak Tk 7ke] Apol 2 2T
I lFUh S ks Seke] A A sty
FEAJ FEF) 7P 0] gkl glukE s
o]yt 17lo] AAl o] 7l o] F-duLh S
A dlolEl= F4 AT el AFE3] Hal A 2 A ket
F SFUth 54 Ay stoldwE2 1 E¥E BYH
(Quality Monitor) & AH&-3to] A0 % BF7FsE = QI

Y,

Ze]y) olnlx] ZEZo] 2L ul HelF: AN

LIl

B

P o e

™

[
¥

B e e e et T i e i [ i [ e

n — L o —— . e e e B

Qe 3 AT ey,
AhE 7 Q] ojd) AR oM e e,
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AEyr/absolute

AE

ClELab A& ~A¥o]~9] Ae] 2}el oAl

5.4 3 xF3}
Q1 Aol M FFshe v E5ol 28

ke

5.4.11S0 2846-1% =431= Q3 =
1975 DIN 165399 o&fl & A= Al 2 gk
LUtk 199639 ISO 2846°] v|= SWOP % 4 TOYO

HF0] ofoltlolE BT $H TRAA EFS At

o AEAFUT o] 259 Part 1S Fod Fx Jazo
2 APCO €K w7 Q& & u @AdofF 3F+= 4% 1]

el Ot 88 oAE Pk

Tt o] el A E Ae
A A 28Tk

& QA obd QL Ax

5.4.2 1SO 12647-2 2! Process Standard Offset (PSO)
19810l 54 13 4 mtjo] 4k AT (bvdm)= vl
SA A FF3te] et A WA ERES PP S5U
A Ay dd" g4 A Ayt g4 2F 1SO
12647-2 “stZE 4 7], wd 9 QI E ik flst
374 Aol — FA Haayy ZEAXR o 2FHAFY
th ISO 12647-2% @718 o= MAsty Az A A3
TIZAA 7S A7)0 YT b2 o] HEA7}
Qlgfol] Sozks Wl AgFQA WA ISO 12647-2 : 2013
o} #&o] 9lHUth 2003 W 5 ¢l W o] 4]
" (bvdm)<2 FOGRAS #@H3te] 1SO 12647-2 X<
=okal gl A HA A=Al PSO (Process Stan—
dard Offset) & THEUHFULE A HHS 2016 del &
AEem bvdmolA AHAES FEI 5 AHULh 1SO
BT AR 9ol = PSOClE 54 3% Ak 4l B &
< ¥ohsta sy 7 2 48R AL vy 54 e
£ 9% FOGRA "t} $1x¢} FOGRA Zeukgluc) 1
2 PSO A= 0] obdyt}.
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5.4.3 The MediaStandard Print

1997l bvdm< MediaStandard PrintE A& =93

FUTE I1SO 126472 7|Wbo 23k vxd <l dlolE e

3k 74 XA o= o] EFL digital contact proofell

ek AFF W 5§ e xS ATt o] A oo, =

e A 3AF 2l F|Abel disl] U] FES wEo]

53 AyAleld Fd AAERS HA Sl 7127 H

Yt} MediaStandard Print] #Al WAL th3 Alo] Ee]

A EER gers & ¢ syt

https://www.bvdm-online.de/fileadmin/tundf/bvdm_

Medienstandard_Druck_2016.pdf

TE O dF=S AAFTYh:

- S PSO° HAE xR Q4 24 T shuE AlEY0)
dsfjof Stk

- T ol =Y @A W ARE S He] viUAME Al
B BAsHE T4 Fo] x3hEofof 3tk

- UGRA / FOGRA #|t]o] %7} glojof gt

- J7HE A8l 54 xdo] s ook itk
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German Printing and Media Industries Federation (bvdm)2| Process
Standard Offset, "1$] &4 QA Z2| g A s}efr|E

Screen ruling

58 L/cm to 80 L/cm

Screen angle

Nominal angular difference between C, M, K = 60° (chain dots), = 30°
(circular or square dots) Y = 15° from another color, dominant color at 45° or 135°

Halftone dot shape

Print control strip: circular dot, image: chain dot with
1. dot touch > 40 %,
2. dot touch < 60%

Total area coverage

<330%

Gray balance

Non-binding gray balance values according to ISO 12647-2:2013 that can offer
orientation if no ICC standard profiles are used.

Cyan Magenta Yellow L* a* b*
Quarter tones 25.0% 18,4% 18,6 % 75,6 0,8 -3,1
Mid-tones 50.0 % 40,9% 40,1% 56,7 0,5 -2,2
Three-quarter tones 75,0% 68,9 % 69,9 % 39,0 0,3 -1,4

% 44 $30) U@ =E A Fugh

Halftone patches (%)

Dot gain (%) with tolerances for paper grades 1 + 5

Tone value of control patch Deviation tolerance OK sheet-1S0 value Deviation tolerance production
print-OK sheet

<30 3 3

30 to 60 4 4

>60 3 3

Maximum mid-tone spread 5 5




MediaStandard Print 2016, 87+ 53¢ €4

H

=

S % £21= Wo]~ Aele] CIELa'd* Hel

Paper category

NEW - being introduced

OLD - will gradually
be replaced by NEW

NEW - 2016-2018 being checked by ECl WOWG
(OLD therefore valid for time being)

not currently
valid

1 5+ 1/2 4 2 3 4 6 7
(replaces (replaces old 4;  (will be repla- (will be repla- (old LWC-1) (old LWC-S) (old MFC) (old SC) (old INP) (SNP heatset)
old 1/2) old 5 lapses ced by new 1) ced by new 5+)
g/m2 range 80...250, 70...250, approx. 115 approx. 115 51...80, 84..70, 51..65, 38..60, 40...56, 40..52,
approx.115 approx. 120 approx. 70 approx. 51 approx. 54 approx. 56 approx. 49 approx. 45
Gloss below 75° 35..70 5..15 approx. 65 (1)/ approx. 6 25...65, 60...80, 7..35, 30...55, 10...35, ..10
38 (2) approx. 55 approx. 55 approx. 21 approx. 43 approx. 21
CIE Whiteness 105..136 140..175 105..136 140..175 90..105 60..90 75..90 45 .85 40...80 35...60
Solid inking on white backing (wb) - for measurement on proofs
as well as test forms for producing characterization data or profiles for proof and production printing conditions
Color values L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
Black (K) 16 0 0 33 1 0 16 0 0 31 1 1 20 1 2 20 1 2 24 1 2 22 1 3 32 1 3 Not supported
Cyan (C) 56 -35 -53 59 -22 -48 55 -37 -50 60 -26 -44 57 -37 -46 56 -37 -42 55 -33 -42 55 -36 -38 58 -29 -3¢ DY iheProcess
Standard Offset
Magenta (M) 48 75 -5 55 60 -4 48 74 -3 56 61 -1 48 73 -6 47 71 -4 49 67 -2 48 66 -3 52 58 -2 due to intentio-
Yellow (V) 89 -4 92 8 -3 72 8 -5 93 8 -4 78 8 -2 8 8 -1 8 84 -2 8 83 -1 8 8 -1 72  Naldevitionin
measuring on
Red (M +Y) 48 69 46 53 56 26 47 68 48 54 55 26 48 66 44 47 65 44 48 62 39 47 62 40 50 56 30 black backing in
Green (C+Y) 49 -66 24 52 -41 11 50 -65 27 54 -44 14 50 -59 26 50 -56 28 50 -52 24 49 -53 25 52 -43 17 the characteriz-
ation data!
Blue (C+M) 25 21 -47 38 10 -32 24 22 -46 38 8 -31 28 16 -46 28 15 -42 28 17 -38 28 13 -39 37 8 -31
C+M+Y 23 -1 -2 35 1 -4 23 0 0 33 0 0 27 -4 -2 27 -2 0 28 2 -3 27 -1 -3 34 -3 -5
Paper tone 95 1 -6 94 2 -10 95 0 -2 95 0 -2 92 0o -2 90 0 1 90 0 0 89 0 5 88 0 2
Solid inking on black backing (bb) - only for measurements of production prints, reference print specimens (press proofs, OK sheets, first runs) and single page prints
Black (K) 16 0 0 32 1 0 16 0 0 31 1 1 19 1 2 19 1 2 23 1 2 22 1 2 31 1 3
Cyan (C) 55 -34 -52 58 -22 -47 54 -36 -49 58 -25 -43 56 -36 -45 54 -35 -41 54 -32 -41 54 -35 -38 56 -28 -36
Magenta (M) 47 74 -5 54 58 -4 46 72 -5 54 58 -2 46 70 -7 45 68 -5 48 64 -3 47 63 -3 50 56 -3
Yellow (Y) 87 -4 90 86 -3 70 87 -6 90 86 -4 75 84 -4 86 82 -3 85 81 -2 77 80 -2 83 79 -1 69
Red (M +Y) 47 68 45 52 55 25 46 67 47 52 53 25 46 62 42 45 61 42 47 60 37 46 59 39 48 54 29
Green (C+Y) 49 -65 24 51 -41 11 49 -63 26 53 -42 13 49 -57 26 49 -54 28 49 -51 23 48 -52 25 50 -42 16
Blue (C+M) 25 21 -47 38 10 -31 24 21 -45 37 8 -30 27 16 -45 27 15 -41 28 17 -38 27 12 -39 36 8 -31
C+M+Y 23 -1 -2 34 1 -4 22 0 0 32 0 0 27 -4 -1 27 -2 -1 27 2 -3 26 -2 -3 33 -3 5
Paper tone 93 1 -7 92 2 -10 93 0 -3 92 0 -3 89 0 -1 87 0 0 87 0 -2 86 -2 3 86 -1 2
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MediaStandard Print 2016, "%, 91 A2 93t &2 = Ho]x~ A9 CIELa*b* A7 #k

Tolerances for solid coloring on white and black backing

Criterion Press proof Production print differences Production print fluctuations

(differences over the format < 8%

of the lowest measured solid density

for the primary color in question)

normative informative normative informative normative informative
Black (K) AE*,, =5 AE*go =5 AE*,, =5 AE*po=5 AE*,, =4 AE*po =4
Cyan (C) AE*,, =5 AE*go = 3.5 AE*,, =5 AE*o, = 3.5 AE*,, = 4; AH*,, = 3 AE*qo = 2.8
Magenta (M) AE*,, =5 AE*qo = 3.5 AE*,, =5 AE*o, = 3.5 AE*,, = 4; AH*,, = 3 AE*qo = 2.8
Yellow (Y) AE*,, =5 AE*qo = 3.5 AE*,, =5 AE*o, = 3.5 AE*,, = 5; AH*,, = 3 AE*yo = 3.5
A FALEE 9§ ZFZ FA}F Checking proofs for color fidelity

Tolerances acc. to 1ISO 12647-7

(it is not possible to convert between new and old)

Test criterion

Measurement patches in
the Fogra media wedge

new (-7:2016)

based on the CIEDE2000 color difference formula

old (-7:2007)

based on the CIELAB (1976) color difference formula

Paper white c21 Measured value AE*g, < 3.0 Measured value AE*,, <3

Overall inking all Mean value AE*go < 2.5 Mean value AE*,, <3
Maximum value AE*5, < 5.0 Maximum value AE*,, <6

Primary color solids Al, A6, A11, A21 Maximum value AE*5 < 3.0 Maximum value AE*,, <5
Maximum value AH*,, <25 Maximum value AH*,, <2.5

Chromatic gray B16 to B21 Mean value AC, <2.0 Mean value AH*,, < 1.5
Maximum value AC, <35 -

Solids, poss. spot color halftones - Maximum value AE*pp < 2.5 -

AE* = Color difference, AH* = Hue difference, ACh = Chroma difference
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Glossary

Color management

A method/system for coordinating the individual devices
and presses involved in the workflow from color image
processing through to the finished print result. Color
management is used to ensure correct color reproduction
from input to output, for example on printing presses.
For some time now, it has also been used to ensure color
fidelity in various printing systems such as inkjet proof,
offset and digital printing.

Densitometer

A device that measures density. Reflection densitometers
are used in printing. To determine the density, the paper
white measurement is compared to the measurement
results in the required color area.

> Density

Density

The degree to which an ink layer is impermeable to
light. Mathematically this is the relationship between a
measurement on unprinted paper and a measurement
on printed paper.

Characteristic curve

The graphical representation of the relationship between
the tonal values of prepress data, usually tonal values of
halftone data, and the associated tonal values in print.

> Dot gain
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Ink fading
Term for the decline in the thickness of the ink film in
the circumferential direction in offset printing.

Color deviation AE

AE describes the color deviation between two colors and
can be calculated as the distance of the L*a*b* values
between the two colors.

Ink film thickness/ink level

The physical thickness of the ink applied. The ink film
thickness essentially determines the density value of
a color area.

Area coverage

The ratio of the area covered (with image elements) to
the total area. Area coverage is generally specified as a
percentage. A distinction is made in printing between
the effective area coverage calculated from optical mea-
surements and the geometric area coverage calculated
from area measurements.

Actual value
The value actually measured in a sample.
> Reference value

Metameric colors

Metameric colors are colors with different spectra that
look the same under one illuminant but different under
another. We call this metamerism.

Measuring Conditions

Since 2009, ISO 13655 has permitted spectral measure-
ment in the print under a number of different measuring
conditions.

MO = former CIE illuminant A with a slight, undefined
UV portion.

M1 = corresponds to CIE illuminant D50 with a defined
UV portion that excites the usual optical brighteners in
printing paper. This means the illuminant must include
a defined UV portion in addition to the visible light
spectrum. Ideally, the spectral distribution should always
be in the range of 380 nm to 730 nm.

M2 = not clearly defined illuminant, which must
nevertheless not contain any UV light. As the fluores-
cence of optical brighteners is excited mainly in the
range between 340 nm and 420 nm, a continuous spec-
trum between 420 nm and 730 nm would be desirable.
However, as we also want to be able to measure the
reflectance in the range between 400 nm and 420 nm,
the manufacturer must determine the ideal range for
his device and the optimum measurement.

M3 = M2 + polarization filter



Mini Spots

Small print control elements that can be located any-
where on standard production jobs because they only
take up a limited amount of space. The measurement
values are then evaluated with the Quality Monitor, and
any required process or profile adjustments are made
using the Calibration Tool or Profile Tool in the Prinect
Color Toolbox.

Nanometer (nm)

Unit of length, 1 nm = 0.000001 mm. For example:
fine hair has a diameter of 0.020 mm; a thousandth of
0.020 mm is 0.000020 mm, i.e. 20 nm.

Standard observer

The chromatic response of the average standard observer
to a specific color area was defined in a test series. The

2° angle test is based on the typical reading situation for
books or magazines. The 10° experimental setup simu-
lates looking at a billboard.

2°or 10°

Polarization filter

A polarization filter can be inserted in front of a densi-
tometer for a density measurement. Polarization filters
are used to filter out the glare of the reflected light. This
means it is irrelevant whether the print sample is wet or
dry during measurement. One drawback is, however,
that using a polarization filter increases the density mea-
sured in the print sample.

Light source

PN

To measuring sensor

X

Polarization

Paper

v Direction of scattering
<—> Direction of oscillation
<> Functioning principle of polarization filters

Reference value

Guideline value for a measurement sample. The aim of
every control operation is to ensure the smallest possible
difference between the reference or target value and the
actual value. > Actual value

Dot gain

Optical and mechanical process conditions result in an
increase in the size of halftone dots when they are
printed on paper in comparison to their size in the origi-
nal digital data. Dot gain measures the difference
between the visually perceived area coverage and the
area coverage in the data. > Area coverage

Wavelength
The physical length of a wave period.

Crest

Trough
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