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Abstract

Recently, the trend in the printing industry includes shorter run lengths and with
fast turnaround times. As new markets have made it possible to produce small
quantities of high-quality color products at affordable price, the general commercial
printing meets the customer’s diverse demand by using spot color besides process
four colors. Especially, by using spot color for printing the enterprise’s logo or
specific color, we can see the effect of printing is getting better. With the
combination of the right software, ink, media, and device can be treated as a digital
proofer for spot color printing, providing significant time and cost savings compared
to conventional procedures.

The objective of this study is to investigate the quality of spot color proofs
printed by ink-jet and dye sublimation proofer using ICC-based color management
system. An Epson Stylus Color 3000 ink-jet proofer combined with Best Color Proof
XXL RIP was tested for glossy and matte paper. 3M Rainbow dye sublimation
proofer was examined using 3M Rainbow controller ver.4.1 RIP on the manufacturer
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recommended proofing paper. ICC profiles were generated for each device using ECI
2002 visual target and evaluated for the accuracy of process 4 color reproduction. The
test charts consisting of Pantone color 1140 was selected to test the quality of spot
color reproduction,
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Fig.1. ECI 2002 visual layout Fig. 2. Spot color test chart.
1485 CMYK target.

Table 1. Equipments and Materials used in this experiment

" Epson SC 3000
3M Rainbow 2730 (MAC 7600)
Epson Photo Quality Glossy Paper
2 Paper Hansol Color Ink-jet Coated Paper
Kodak Polychrom Rainbow Paper

Best Color Proof XXL

1 Device

3 RIP 3M Rainbow controller ver.4.1
Adobe Photoshop 7.0

4 Software GretagMacheth ProfileMaker 5.0
Imatest Gamut Vision 1.3.2
MatLab 7.0

5 Spectrophotometer GretagMacheth Spectroscan

(D50 / 2 Degree / No Filter)
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Fig. 3. Schematic diagram for the profile accuracy evaluation.
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Table 2. 4E, 4L, AC, AH comparison between offset OK sheet and 3 Proofs
CIELAB Values in ECI2002 visual 1485 target

| AE
Mean Min/Max) | AL 4c AH | std. Dev.
Epson3000_ 1.59 ~
Glossy (0.08/7.67) 0.40 0.40 0.95 1.10
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(0.22/4.73) . . . :
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Fig. 5. Gamut volume comparison using GamutVision.
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(d) Pantone color 1,140 patches CIELAB values plotted on Epson SC 3000
gamut for glossy paper.

(e) Pantone color 1,140 patches CIELAB values plotted on Epson SC 3000
gamut for matte paper.

(f) Pantone color 1,140 patches CIELAB values plotted on 3M Rainbow gamut.

Fig. 6. Test chart colors position in CIEL*a"h" color space.

_90_



ICC 71Wte) A ojUAHE A2eg A3 24 wAd) ad 97

3-3-2. Azt o3t AN A F7}
A H2E B7 2359 443 AuE 8987 98 24 2
A AE T8 %A 7kl 1140 X9 CRF AT 339

Wow Hrstgd o
Table 32 Pantone color 1140 =j=lo) W& L2
AR 2

3
gk (color conversion)©l]
g AdWE(hue shift)o] ogach Moiete] Mo Hlg) FF A7} o 108%
Aol& ehde) e, e AAReR N9 AgE W BEge And A, 2
a'sh Ab'gkel o3 AEgke) zpol7k A e =

PHULAZ AST Jad wR FAe] @A AALE AAY FFAF 401, EF
B 31924 FUGAE AT Y2 WG B AA7F DA derdel w8

HA AR A AT 61424 A9 AR EUA gatA detE Aol B
°Hd Aoz Amdth Aot gE Mye A% 234 BEAA 14224 FHEAE
o2 YA AT 40%9 49

ARER gAaA mAR g vk AARLE T A
srel e BaAAt 6749 BEAA 33984 Mol FA Uehde we AR 5
Agel FAE =iz Yok 53 FHEXE ALEH

2A vebdd met A9Est Fojx e

it

2
rir

=3 +

F EE AAEE st ez e A Age AR} &9 % AR

SN AR Az e tsA AEEE FAFEN EH4E A
AT F= Qe Aoz Addth Agute) Ao M AFYA 481 FFAA
20627 2 @A FAET FuAxe BEAAIE AA dehgon, AmA £
HA debgel weh qejEo] Y A8 P ¥l @A AP oHE AT YA
% B Adyre] Aol o 10%F =R FEEXRT o B A3 Aud LA
%=

%0,
o
o Mo
i)
rO
9#
¥ 4
S

Fig. 72 939 3 AHEY AAS Agzgoz Hrstr) 938 CRFEZA (Cummu-
lative Relative Frequency)”# 3zt Zrjze)Z2 el Aot (a)9 (d)E BE8X
S AREE 433 IA FH A dFd A2FHZA, () 91 A AHMB AN Ax
(Mean), M 9<l (in gamut)® %} (out-of gamut)®] MAE9] AxE HAMEEH o
Ax7AA o] HIESFZ dehdo] dA AP FHE AzE ez yehiglth Mt A&

[¢]
Agel A% 43 g FFE debiln 93, 49 el A= A4 A% CRF 3

’

_91_



A=A A3 A A2BA A1E 20074

de AAY ARun 712707 A FHA Adgkel BA A vehdAw gdu
o Mo AA BF ARle 2 FBE AL g Ao dewt D 4

)
=
w
Y
&
ox
_E,
”
=N=|‘
H
o
=
@,
g
E
:
s
5
&
8
T
)
flo
=
o
2
[»
i)
By
2
fu}
S
>
ri
=
—>r4_l‘

(b)st () FRYEAE AT JaZA wA X i 2FA=ZH, (D)odA HA A
&9l Azte] Wi CRF 542 M9 ¢ta} who] Aite] 7hxl= M CRF 49 14
Toll A8, FHEAE AHEIS wol uls) MAuteA A7t F FEC] BolAd
met Haok Al Hort b WA yersith (e) A X9 Dark Blue$}t Dark
Green, 29 %9 Yellows} Green, L3} =2] Orange$t Magentaoll A A&7t ZA el
ok o]AL A HuE T3 F1E vie; Zol, FFHLAE AL dIA wA FA
9] Mo Myt MAESo) €AY w WE o) 71 2ok Blue 9N oA
Z7b vrEbsioh

©% (Hhe 98 <33 A Fxd dgd d42H, (o= A4 449 HxE e
e CRFFALS Ay 359 Mxel A9 v&dt F4& 28drt 70% F2A
Ao Aaigtel W= o Axs ey (DA 24 X MAEEE AA AL
2 Ax7t GA deided wet Fe8x9 FREYLAE ST 2R By ARG
A FNE YPE F+ U5 S AAAR ez FAF F At 53] Dark Bluest
A =9 Orange (HUAMZ}) T+ Green A MM E2 AAE Roji i, Y
Hla AgoA e Aeta & 5 A

Table 3. Summary of AE, 4L, AC, 4AH of 3 proofs CIELAB values in Pantone
color 1140 patches

1140 Epson_Glossy Epson.Matte 3M Rainbow = _I
sy out? | M I Out | M I ’ Out
(Hard) u % ean n u ean n | Ou

AE 5.43 2.34 6.74 1.89 481
(Min) 247 | 017 | 06D 4.01 0.07) (0.56) 2.27 (0.18) | (194
(Max) (791) | (12.42) (8.04) (20.58) 6.09) [ (12.76)

AL 0.67 0.53 1.63 -0.37 0.16 -1.23 0.6 0.57 0.71

4C 2.73 1.31 11.69 6.14 2.23 125 0.61 -0.72 | 946

AH 1.33 1.19 2.13 1.74 1.37 2.33 1.19 1.03 2.25

Std. Dev.| 191 1.35 2.24 3.19 142 3.39 15 0.91 2.05

1) 'in gamut color , 2):out-of gamut color
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Fig.7. CRF curve of 4 E between original and output on (a) Epson SC 3000 for
glossy paper, (b) Epson SC 3000 for matte paper (c) Rainbow in , 4E

distribution between original and output on (d) Epson SC 3000 for glossy
paper, (e) Epson SC 3000 for matte paper (f) Rainbow in Pantone color 1140
patches
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