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Abstract

Generally, if RGB image is sent to the printer when we print a digital photograph,
the printer will convert RGB to CMYK by the inner built-in drive.

Because the difference between color domain of RGB and CMYK will cause that
change and difference. The most common way to solve the problem is to convert
colors by using ICC profile at RIP software or to adapt automatic color converting
from the software of the original printer. So we intended to study show which way
1s most efficient to the digital output and which color mode device is the best based
on the printer’'s own drive in this paper.

we tried to observe and check the extended range of color space such as
AdobeRGB as well as CMYK and sRGB.

Then we made sure which is the suitable color space. Besides, When we convert
RGB mode into CMYK mode by utilizing RIP software and adapt the printer's ICC

profile made by our selves, we evaluated the output we get and compared the result
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with extended RGB image.

The results are as follows.

In case of RGB mode, the printer requests RGB, and that makes the color space
more efficient than CMYK'’s. Converted to CMYK by utilizing RIP software, the
chroma is more linearized than the one produced with its’ own driver.

Compared with sRGB mode’s color gamut, AdobeRGB mode’s color gamut and
CMYK mode’s color, CMYK mode’s color gamut is the smallest among 3 of them.

CMYK mode’s color gamut by utilizing RIP software can be changeable. that can
be small and narrow or wide and broad.

In other words, the volume of color gamut depends on how CMYK is linearized.
The color space of sRGB is more advantageous than the one of AdobeRGB in
color-reproduction printed. But in the group -b", the chroma leaves behind in terms
of reproduction, In the group of -a’, the chroma is excellent relatively. Visual
evaluation of the image, AdobeRGB image has not many reproduction colors.

Specially, according to printers’ characteristics, Group B of AdobeRGB and sRGB
color space is a long way behind In terms of reproduction but Group Y is excellent
relatively.

Keyword : convert RGB to CMYK, RIP software, ICC profile, sRGB, AdobeRGB,

color gamut.
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2-1. Sample Image
Ao AEE olm A= QHES AAH HIE 95kl ®sT RGB chart?l TC9.18
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RGB test chart$®} RGB-Calibration image 18] 32 ECI 2002V test targetS AF&3}iTh.

(a) TC9.18 RGB Test Chart (b) RGB-Calibration Image (c) ECI2002V Test Target

Figure 1. Sample image.

TC 9.18 RGB test chart= ¥ RGB chart® RGB 2= AX9] A8 #HEE 23}
A3} test charte]t}. T3 RGB-Calibration image®™ Fujioll A Al-&3t= o]n| A&
RGB ZAY ##E 91ste] AzrE o]w|A| o]t}

ECI2002 target2 <12l X9 EAstE  $3gk  ISOdnternational Standards
Organization)®} ANSI(American National Standards Institute)oll /] A3t X5 targetS
2 Ao g de Abgs 3 gl ECI2002 targets KO¥ K209 = 7+zF C, M, Y9
W WA go] 1,10, 20, 40, 70, 1009-A1e] ZF o2 W= 64(4H) Mo 7 FA 7460 S X
shobut, ek 712 Bl 182705 Yole] F 9284 o2 FAJH IT87/3 targetoll A =3
C, M, YA 720004 & =e] Alztek dA =9 $27F 148570¢) targeto] th,
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Ao ALRE WA ZTHEE Agfajet Sherpa 43i(6 color)?t Epson 9800(8 color), &
A= Y34 A€ Premium Glossy Photo Paper(240g/m)E AF-&3Fith RIP Software
= APOGEE PDF RIP V2.0¢} ORIS Color TunerE ©]&dltt 7}7te] RE=olA AW
C, M, Y Z&Z F9lsl7] $3Fo] Spectrophotometer X-Rite Eye-One iO® CIELAB %t
S ZAs o] W =3 Ax % AZE o= ProfileMaker 5.0 Measure Tool<

g3kt
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Figure 2. Chroma difference for cyan, magenta, yellow colors in printer.
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1. RGB drive Measured( C/ELASs6)

2. CMYK drive
3. RIP CMYK

— % —

original( C/EL*a b 50) ALab

Figure 3. Color reproduction difference according to RGB, CMYK image choice in
proof printer(RGB, CMYK drive).
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Figure 4. Color reproduction difference according to RGB, CMYK image choice in
proof printer of conversed mode device(RGB to CMYK device mode).
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(b) CMYK color space image
Figure 5. The chroma of CMY vs. dot gain for tested images in RGB mode(RGB

drive).
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Figure 6. The chroma of CMY vs. dot gain for tested images in CMYK mode
(CMYK drive).
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Figure 7. The chroma of CMY vs. dot gain for tested image in conversion mode
device (RIP : CMYK mode device).
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Figure 8. Comparison of color gamut volume according to RGB, CMYK mode device,

conversed CMYK mode device.
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Figure 9. Comparison of color gamut volume according to linearization of conversed
CMYK mode device.
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Figure 10. Valuation of device mode profile using AE"ab and CIELAB color space.
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Figure 11. Comparison of color gamut volume according to color space.
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(c¢) Comparison of AdobeRGB and Proof CMYK color gamut
Figure 12. Visual valuation of image according to color space(AdobeRGB and Proof
CMYK).
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Figure 14 AdobeRGB, sRGB, ZFX CMYK$® CRF(Cumulative Relative Frequency)
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Figure 14. Comparison of CRF curves with AdobeRGB, sRGB, Proof CMYK.
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Figure 16. Valuation of AdobeRGB image using CIELAB color space.
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Figure 17. Valuation of sRGB image using CIELAB color space.
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