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Abstract

Web offset newspaper prints is the most widely used printing process in domestic
printing industry, but there are no industry—-wide specifications for press control to assure
consistent quality across newspaper printing plants. As newspaper printing becomes more
~of a commodity and less of an art, it is necessary to develop the print quality specification
standard suitable for Korea web offset newspaper printing field.

There are a few commonly employed printing standards such as, SNAP
(Specification for Non-Heatset Publication) of the US, IFRA(INCA-FIE] Research
Association), J-color (Japan printing machinery association). And there exists KS for
domestic standards, however, since it has been directly imported from ISO standards,
‘there are discrepancies in printing materials and media.

This paper aims to examine the color reproduction quality of domestic web offset
newspaper prints by comparing with foreign standards. Printing experiments on this
study have been performed at one of the domestic newspaper printing companies. The
color reproduction properties of the web offset newspaper prints are measured by
means of densitometry and colorimetry. These measures are evaluated comapratively
with the international standards by means of analyzing, the major factors that
determine the color reproduction quality of web offset newspapar prints.
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WAE A A & tﬂﬁ} ¥F 7R "AE 7R
Woll EAH = 4 ]éﬂ«] Z A2 SNAP, IFRA, J-color24 3%
Hlugogn aul HE&F °]5=H%94 "’Hﬂﬁ’“ -r]XlQJr WS A AS LA T,
AL ZAAM= =W A TAZZ A2 A Y2 (Cyan,
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AE2E 7I¥to 2 AFEQAHYE = E A (Densitometer) & ©]-83F W24 F=(solid print
density)®} 43 th(dot gain), ZETAE(contrast), ML XHhue error), YIEE
(efficiency), 32 Z(grayness)s ¢ TEWol 9§ #A437 &35 27| (spectrophotometer)
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2-1. 9315H 2 A9

Fig. 1= Jd4438& 3% " AE gAolt A4 H2E A2 AHEY s=9 9
3k H7LE 93 Cyan, Magenta, Yellow, Black, Red, Green, Blue, 3—-Color #4¢] 0~
100% SAEHE WIS 5% 74302 207 Yol 9l 'GATF Digital Test Form
40" A A=A Az =AW 93 §7E 98] Cyan, Magenta, Yellow, Black 48 0. &
1,48570 2] A8 AX7F 2¢F o] Q= “ECI2002 Visual”# “Random”H|2=E EAS A&
st o

Z8d Algd 7| = ‘E}E 61202 Al&3le] 110pie.® ZUIA} U7l Eg&o =
Cyan, Magenta, Yellow, Black 428 &83l3c. dA7 &= ‘3}01‘4_1_*—31%’% A}-&-3}
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o, BEANNE ‘TUY, JFAL T AEL ALgata, A4 LEE BCE FH5

1

[T, PSEL ‘Agfa Zenis N555 781x1099' S A3, 2-FH & 7] (vacuum contact

~

frame)?] ‘KRAUSE'E Ap&3te] Azstdvh. PST #4AL ‘Ozasol En232" AFE& AHE
sl o FHEML ‘Ozasol RC7T94A'E A5t

Fig. 1. The self made test form used for this study.

2-2. A4 2 A5 F7F ¥y

T ERF T AH HESAA AR A EPAF Ut ' 9&83 st
E47 33 (blanket-to-blanket) S Z A § 2 7]¢2] ]-’ZH] A BHY SEZAMEATE AL

stRem, exA AHfE ZEA2 ZHe JAe IFudA AdHL U+ KA Cyan,
Magenta, Yellow, Blackd =, 213 &%= DALY A E&X] 12 1576mm, 5% 962kg, Z
o] 132,000mm, 3 H(46.0GSM)9] H| =X X|Q] FFulg AFEAE AL AT 8 vl
°ﬂ o LTS W] A SRS FIH T ANF 1Y £ ATk g5
< pH +7, &% 98T, IPA 13t1% & FX 3Rz, A5 20T 3, 5 55%+H9 A4 <
AT e =M= Cyan——’*Magenta—>Yellow—>Black Az Z2HA4 gl
AT HAstE =gfolthd o3t FEWMIE HAFs7] Yo, & dE2E SHA
72A1ZF o] AAs A EY EAHREYE “IHARA R730” Hel "Ml AE A3, 3
3 BbE SA% FBAFHE AR AT. A A QA E FH “white backing” 3 7
Fgom, sue A 22Y FES 45 UAH LS AR
Cyan, Magenta, Yellow, Black 249 0~100% LDAPAE HYE 5% HtE802 UF
"GATF Digital Test Form 4.0” Z& #Hx9 el FE9 w28 A= ALlste

F
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HE2o ZEHAE H7} 3t¥cl Cyan, Magenta, Yellow, Black #1914 3o R, G, B
2 FEE 4 @2)~Q)E Alitste adeoly et AAe A H et
AN =

o] FEZ2E K& thg 4oz EAHY, 9714 Dst U4 &, Dt 75%
_]

FHEYE PR =8 vehach
K=[(D,—D)/D]x100(%) (1)

A Ze] AHET Mo 1xMo g AML3l= T Z A A F#(Cyan, Magenta, Yellow)
T Red, Green, Blue2 & 2o st B A (complimentary color)¢] S22 2z} Mof st

3709l BE & 3FF FESHA FAA FUEES H, FUEEE M, J2FEE

Lol std, Zeloluxs, ARex 242 g How gL

Grayness : (L/H) x 100 (%) (2) |
Hue Error : {M-L)/(H-L)} x 100 (%) (3)

2-3. 84 54 % Ax

TUHAEAA LA 115 FAEAAEA] 259 vJIAHE FE53 4249 AE 10
o] = A (colorimetric)= X-Rite color digital swatchbookS A}&3le] &4 CIEXYZ
FEAXE “MATLAB 7.0” 223802 21(3)E o] &3l CIEL*axb*x T X2 HI3SHA
o}, AFAHE AE 1079 =M (colorimetric)& GretagMacbeth “Spectrolino * scan”
o2 14857 HRAZ o] Fo]A 9l “ECI2002 Visual’d} “Random” EFAE o] &3t} o™,
A4 CIEXYZ X & “MATLAB 7.0” Z2 1302 2(3)& 0]%“8]-0-'] CIEL=*a*b* 3&
MA 2 WHSA} WEH CIELrarbx EAA 2 ZUYAEANE S F77 39 F
Aze]l Mz AR AR eH, A(5)~8)F olgsdle] HEAY ATz} I AGAE
H7}8t A o

Fig. 2& 339 432e] ClEL+asbx EAAS ed Aolth o] EAAE M9 4
B ste] A4E AoE AN WL Lo AAEY SHLS BYHOR ZH} A
W AL o] 343 X, Y, Z2 A Aolth AMBe] 4L 339 AFolA

Mol gAge Aok o AL Ao Ho] &
]

I
=
oAl Atk EF Bk, Ax, AY4S AAHA #o
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White L, L” = 100

T Lightness L, L°
(Darkness = 100 - lightness)
b, b*, v*
/ 1 Yellow o
p oo

values < Green- — -,»'f—’-i;!ed- a a*,u

,’_/ .

' values
Black L = O

Fig. 2. CIE 1976 L*a*b* color space.

CIE 1976 Lxaxb* MF-7rol| A 7FAZ 322 %] X, Y, Zol A CIEL*axbx MFgzro= W3t
S ANAL g 4% 2.

L*=116f( 1};)*16
o*=500[ A5 )= A5+ ). ®
Z)!

el ) A £ )

o 71| A Xn, Yn, Zng 7|F WA thgt Aa=2x grolo}h Y/Yn7) 0.008856H.TF =™
f(Y/Yn)=(Y/Yn)1/3°]3L, Y/Yno} 0.008856 ©]3}o]H If(Y/Yn):7.787(Y/Yn)+16/11601E}.
f(X/Xn)¢} £(Z/Zn)= TA3HA At L+ WEE Yl F£X71 2o WMo g
3,92 X7 o Aol fr) +ax W3 R(red), —a* W& Glgreen), +bx
FL Y, -bx W3S Bblue)d M4S Yl X7t 2S5 A9 =7t T7He.

MAtE AE*xabR EAEH, 3349 T T A Ateld Zzle A= @rhen.
CIEL*a*b* MF7kol A 2702 Z M) Lxl, axl, bxl 9 L*2, ax2, b*2 29l At A @)%}
2ol FAIET

1
AE=[(aL")?+(2a") 4+ (2097 ° (4)
AZZk A Fae] FMA] L#], axl, bxl & ME Q] FA A L#2, ax2, bx22 B) (N4 =
&3t W EAH(ALX)S A EXHACHab), M FxHAH=ab)g T + At
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AL*=L%L" | 5)

1
ct=[(a")2+B"n?3 * - (6)
AC=Clp— Cu |

1
AH,=[(aE*)? = (AL =(aC% Y’ | D

AEAHEA S NFEAHME] HE2HL D50AA 25 Alofz7l 33 HE2AF PP
CIEL*a*b* o2 TuUl A E8x AEJHE7 ANEQH EFQ SNAP(Specifications
for non-heatset publications), IFRA(INCA-FIE]J Research Association), J-color(Japan
printing machinery association) 7Z& 39 MAE vlw, H7} 31T |

3. 43 9@ &
3-1. % --?1’-"‘-7‘3°ll o3t H7}
| 14 =5

Fig. 3-9— A 5000782 AAEANA FE2F 1089 AAE BT A 5=¢ IFRA
SNAP 7F2<& Ueld Aot} vy $5E A8 AEstd AAT 5 Y& He ¥
ot Zolg ZAANF7] wiol F23t. Cyan(0.14), Magenta(0.05), Yellow(0.01),
Black(0.19)°] =7 el tl. Magenta, Yellows H]$:3}4, Cyan, Blacke 0.10]149 =}
o]E Holi th 44 EF IFRA, SNAP #40o] A|AIg wIAH FEwT; A YER
o} ol AEJHTH dFolA AEAZLS FAd3 2002 AH4HAeH, EF =3}
2 AR Fa AL PES I3, AMEFANA Hio] ALEste d2LEFFF Aol
of ofsf T T Xol& Heolx Aoz AzZtAT

lﬂl oN

3-1-2. FEZ2E
Fig. 4= 1049 "11}:’: Cyan, Magenta, Yellow, Black M4 37 ZE#AE9} SNAP
A5 YEld Aot} Cyany 2 E ¢F 4.3%, Magentad 2+ ¢F 6.9% ko, Yellowd
AL oF L1%EYE, Black¥ I E 1.0%EJE A= @A Uelgth SNAPY ZEZGXE
of qd #8 &7t £5 9 AE A bH Cyan, Yellow, BlackYd 2+ H =38}l
Magenta= Z+& =4 YHEeElut} o] SNAPHZo] AAIG #2324 £EES & F U
o RIJIAFES 52 JdaAFEE 7HA7] A A EdA s ZEGEETL Folokst
B, ol WA FE9 SNAPHZH vlas R o] JAFFFo] Fulslo] SNAPH
Aol Hlusle] ¥ Aoz Az
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Fig. 3. Comparison of the solid print density between domestic newspaper prints and
SNAP, IFRA.
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Fig. 4. Comparison with the print contrast between domestic newspaper print and
SNAP.
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= A ¢ g ded, FEY FA4S YehdE TWAEAQHEX 2 A
1o vigAo] 9lo] Cyand Wi, Magenta, Yellows & Aoz Azt

Orayness(%]

Gyanlto Magaatal 00 Yallowi100
Color

Fig. 5. Comparison with the grayness between domestic newspaper print and SNAP.

Fig. 62 A& 1049 Cyan, Magenta, Yellow?] 9113 & A Q 5 vheld Ao
o AR e FAA FAet=vd wet AR A=, Cyan 35.7%, Magenta
43.7%, Yellow 55%% Yellow7F M3 a7 AA vetdE & 4+ Ao

To

40 mONP
mSHAR

60

40

30

Hue Emor(%!

20

10

Gyan Maganta Yallow
Coler

Fig. 6. Comparison with the hue error between domestic newspaper print and SNAP.

3-2. 4 2ol A% P}
3-2-1. AH g2 M

AN FA9 e HF AAFQD AT Aol 4T JYL FAYEZ T
& S43ko)th Fig. 791 S 2 AFAA ALgats ARAN SXE NEFFEZ A
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X
=

1171 € A Paperol| A K Paper2 Z A8t on. v= A& 17], d24& 1749 Al &
A&, 4+ 2 USA-Paper, Japan-Paper®2 ZA|ste], H]AHAH G F2
#t % SNAP, IFRAT A9 Lxabat-& VELW Zlojt}. D-papers WA G417} opd 244
$AZ HAZ Bgtow | ATAL ALGEE FolEE SNAP, IFRAFAH ul %7
dEAE &Ae= ghol 2A 2ol & Holw, SNAP, IFRAT A3 vl=, dZ2AE X9
Lrabgte 498 2HHS dehiim, T AR §AS £ 4279 2HAE Bo|
I AR Sl AEd X BT SNAP, IFRATZA % 48, v3AE 459 BE7t
EUST ¢ S YA T AR AH FASS B9 ARAY £A YT u]s)
R oZ be 2 A$H e FAL W HAYL ¢ & UM, SNAP, [FRATA

®A BB 15 100
9] #D < D
XE ®F
+G wH 10 1
m| i J 90 A ¢ Y -
1 P2pe
K Japan-Paper 5, ’;ﬂi:ﬂﬁ SA-Paper . JaE:n—
“USA-Paper  'IFRA SNA# 4o ban—-Paper SN Paper
# SNAP +-J-color 80 _i ey
_a * 1 1 1 G 1 1 } IJ&
-15  -10 -5 0 5 10 15 L* E FaH
70
60
_1 5 |
-b* 50

Fig. 7. Colorimetric characteristics of test newspapers used in the experiments.

3-2-2. A E9 N

Fig. 82 A& 10%9 Cyan, Magenta, Yellow, Red, Green, Blue2 %213 & & 233
A 712 243 CIEL*a*b* ¥M X &, SNAP, IFRA, J-coloritZ2-& CIEL*axb* 2§ F 7}
LHebdH A o]t

SNAP¢} IFRA # A A| 9} EAA = vl vetwdth ol A2d 4 wdd &
Lxaxb* EMZEL Lx= SNAP, IFRA, J-color FAETY A AHOZE ¥ o
SNAP, IFRA, J-color®ith A Ao 2 F4S & F YA, bxe HA| A 22 Blue
S Y2 ASE ¢ + AT
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AftAcl v AAA NHo] Fom, SU=RES Yoz AP s
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® |
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X J=color
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Fig. 8. Comparison with the CIEL#*a*b* color spaces between domestic newspape'r'
prints and SNAP, IFRA, J-color.

3-2-3. A

Fig. 9+ U] A& €X9 v Ad#d3 Cyan, Magenta, Yellow, Red, Green, Blue
o qild] BEe| CIEL+*a*b* XM X9} SNAP, IFRAT AN A #|A] $ CIEL+*a*b* i 3|
o] MaE vERA Aol

SNAP, IFRAT A W AE14 §A19 JdAdHte] M= 2k 74 850, 10782 &
23] A Yt Q.o SNAPTF AT 13149 Cyan, Magenta, Yellow: 2.689] A 4.45%
%, 2242l Red, Green, Bluex= 1.79A4 63 % B9t} BlueZl 6359 MAE Ho 713
EZFd o, Rede 172 714 Z2FHSA JYeElwth IFRAT A 124 ¢1 Cyan, Magenta,
Yellows 32194 5764 %, 2% 421 Red, Green, Bluex 34794 551A = A 2} 7} 1B3=4
Sk 134 Q) Yellow?} 5722 7HE £ o, Cyanol 7H 24 ¢ 3218 =1 I
AFAHE L IFRATAEtHE SNAP 243S & &+ dAoh
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Deita E

Paper Cyan Magenta Yellow Red Green Biue

Color

Fig. 9. Comparison with the Delta Exab between Domestic Newspaper Print and SNAP, IFRA.

Fig. 102 = A& &R 9 v dA 7, Cyan, Magenta, Yellow, Red, Green, Blue
o] 9113 ¥&9] CIEL*axb* XA x] 9} SNAP, IFRA T2 o] #|A]$ CIEL*axb*2] ¥ X2}
£ el Ro|th. SNAPTHA Blud S o U] AEJHELS dAH o2 A7 WA
Hgom, FRATAR dlagdens ARz vag 24 Ugoy, o7t 24 &
= ¢ F A [FRATAL v A Yellow7} 7H8 271 %ol E& & 5 AT

B SNAP-DNP —
B IFRA-DNP [—

Delta L:

Color

Fig. 10. Comparison with the delta L* between domestic newspaper print and SNAP, [FRA.

Fig. 112 =W AE0 4 &4 w93} Cyan, Magenta, Yellow, Red, Green, Blue
o] Igl4 H-E9 CIEL*axb* T x1¢ SNAP, IFRA A ] AlA|§ CIEL*axb* A}o] 2]
A=xE Udebd Aol Cyanzt A3 £X9] vl & Aexrt @A ygon,
- SNAP=T} IFRAS ¥l & Crab’} AiH oz HA Yeds ¢ = AT
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B S NAP-DNP

B IFRA-DNP

Delta C»

Paper yan Magenta Yellow Red Green

Color

Fig. 11. Comparison with the delta C+ab between domestic newspaper print and SNAP, IFRA.

Fig. 12+ U] A&A4 &x]9 8]A4dH}, Cyan, Magenta, Yellow, Red, Green, Blue
o Qi FE o CIEL*a*b* ¥ A 22} SNAP, IFRATF 2 o] A A] 3k CIEL*a*b*Alo] 2] A
FAE UEbd Aot SNAP, IFRAT A v wstR-S o o AEA3 &3 vl
A3 Magenta’l 7HF & A& BRIt 1344 < Cyan, Magenta, Yellows a4 o2 2%}
A2l Red, Green, BlueEt} =LA YeEld S &4 ¢+ dth

12

W SNAP-DNP
Bl IFRA-DNP

10

Delta H:
[ )]

NN

o N

Paper Cyan Magenta Yeilow Red Green Blue
Color

Fig. 12. Comparison with the delta H*ab between domestic newspaper print and SNAP, IFRA.

< Cyan, Magenta, Yellow, Black®Aro 2 A= 148571 3 X7} Z%LE] -
A A& EFE EARECR0DS A FHES 219z 2 Golny] Hatd & AT
ok A3 JAAE 5000784 107 AES Hdest & £33 FA71& A}
A7, IFRA, SNAPTF A o] AA @ &3 543 928 Ao} iz, vl 53
. 1,48570 9] SjA] F 9287] sHX| ¢ TASH ZF YA FAHAAHES A= R AA]

S
\:'-1
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E AUFHESd 2 =2 eI Aol Fig. 13& 23 A4 &9 AE 103E& S5
92871 ¢] Ztzte] &M H# kS IFRA, SNAPTAo] A A 9287) =2 7 ghe] A=)
"[FRA-DNP”, SNAP-DNP"Z H 3l Agrdrsd a2 Jebd g},

T AEQNHES HF SAGE o] &3 ICCEZE2HFU S A A3, EH AR M Az
H ZE9dE Fxste JAATAY nA FAE o] &3, 148708 x| “ECI2002
Visual” E}AlE 2 ALX] WEXE 839t SYNEAHE 1485709 x| B
2z wARR o] =Mz MxFE “DNP proof”2 YEPH Aotk SNAP#FA A Male
44401 R o 92871 21 F9 90%7} M=} 4.109] xFo] 7} wivk IFRAW A 3 2 X} 5.159]

o, 90%7t 4.74% ). IFRA, SNAPTZ EF 409 o4 #tol7F WHAIF A o=
SNAPT#A Y = A&l e 2383ttt DNP Proof AHE9 SMZE o] &3l A

e J-iﬂr%l" RIPe 2 ZHA S W 493 £ 43 0709 uAHE 49 € +
DAk ©] A& DNPYAF o] JaA A4gd u} AoH oz 27 e nHZEY

o] $5% Aoz Agdrh

100.00% T

80.00% ¥
m : ¢ DNP proof-DNP
Q *

L ]

> * ® [FRA-DNP
o 60.00% e
= | L 2
g : # SNAP-DNP
L.
© [ ]
> b4
o *
T 40.00% |
o ]
> [ ]
- L
= *
£ [ ]
3 .
© ]

20.00% i

0 5 10 15 20 26 30

Delta E+ab

Fig. 13. Comparison with CRF curve between domestic newspaper print and SNAP,
IFRA, DNP proof.
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4. 4 &

EA4S Hrslrl fdte] AAe A AdFEE AAlsa
o] A FEHY 2 o2 =A% SNAP, IFRA, J-color 59 3¢
A WAl R IR A9 e 2e A¥dE 4t

Holl o¢ Ul AEANAES] AAE EAS &9 437 vl 9 Fr7he 23,
d =+ Cyan, Magenta, Yellow 25 3¢ 772 v3le] &Mo] gloy,
2EE Yellow®} Blacke thA B3} Cyand Magenta: 2313 $43

rﬂa >i 'rm

Uelsit, Z2 M2 Hdedae JNEE Magenta®t Yellows EZFsHA|R
Cyane $-53v], MAQ 2t Cyans tha B33 % Magentast Yellows 2
3 S5 ¢ 5 fﬂs:m. |
2. 54 g o] HELHES AAE S4& 39 F43 vl s A3, =
W AlE A %Z] 1}21]—4 Mo 39 A Hste PEIF A v, A4 ol
Ne dl9) 4L 2o FAS gy vt T §AE e ARG wo uj§
Z AzE ‘?J° Eali sy |

051

£A)2] MG X33 AFEAHE ME Cyan, Red, Greendl A= A w433 =43 A
18 Holx gk Magenta, Yellow, Bluedl = 433 2 M7t el on, o)lAe F4

A 0154]%74 A 2] Azte] 71AstE Aoz AT wA A AFAHE9 A
AP A E A o wF7) YA FAF AT EA] ALY BE Y FH R
T =Ho] darolof & Roz AztHE}
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