What is Color?




The Way Color Image Is Captured
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Sensor (CCD/CMOS/human eye)

Light that reaches the eye is captured and
recorded
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The breakthrough to the study color was this: Newton turned our
attention to the light source . Color was, for the first time, an identi-
fiable property of light. White light contains all colors. If a surface
appears to be vellow this means that the light reaching our eyes
amehow been changed by reflecting off that surface.
of. (For adescription of Newton s experiment, see sidebar .
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https://www.quora.com/How-do-animals-see-colors-How-is-their-vision-different-from-humans

The Retina
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http://www.fredkuo.idv.tw/wordpress/?p=1229
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What is color? Delta-E 7=

CIE L*a*b*

Xx= XI(X+Y+2Z)

y= X/(X+Y+2)

z= XI(X+Y+2Z)
L=116(Y/Yn)1/3-16

a= 500[(X/Xn)1/3-(Y/Yn)1/3]
b= 200[(Y/YNn)1/3-(Z/Zn)1/3]



http://127.0.0.1/deltaE/indexE.htm

What is color? Color CIELAB Tolerance ta3EZFEF

CIE Aab(1976) CIE Ay,(2000)
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What is color? Color CIELAB Tolerancing taZ%55F

CIE CMC

Yellow

Green

Blue

Figure 18: Toigrance allipsaids in color space

Figure 11: CIELAB color chart




BEIA

CIE a*b*

CIE PG

Lightness |

CMC(l:c)

Ly —L1\? | (C1—Ci\? | (!
AELy 0 =
e J( ) +(Z52) +(

e a ] 0.56 4+ |0.2cos(hy + 168°)] 164° < hy < 345°
Ct" + 1900 0.36 + |04 cos(hy + 35°)|  otherwise

+0638 Sy = So(FT+1-F)

{0.511 Lt <16 0.0638C*
-g;_, =

0.040975L7 & o= —
troomely L1 2 16 1+ 0.0131C;




What is color? Metamerism ([&] & &k

~

W {E A [E] )G R IEE D65 [F]—HYIRG R EEAE
YER N R EIMHIE A S TN R A EBE S




What is color? Attributes of Color: Hue, Chroma, Lightness

RN A, BRI, B




What is color? Color Space: RGB, CMYK. CIE

Device dependent: RGB, CMYK ({K¥B1E % lw I F1ETR)
Device independent: CIE (i R ER EHI B EZIZETR)
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How do we see?
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How do we see?

We s e by learnig to s e!
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GRACol 2006 (G7)
1SO 15339:2011 (CRPC6)

i _1S0 12647-2:2013 (Fogra51)
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5 colour units + 1 varnish unit

Delivery Varnish Ink units




Ultime sommet ! Sl : h L CaMaY
a haos ; [ 7

C+M+Y+K




Reflection %

380 575 380 495

Short wavelength  Wavelength (nm) Long wavelength (£ yellow) Color with lowerand (£ magenta)
color (£ cyan) color higher wavelength present

Fig. 1.4-20 Spectral distribution (relative spectral reflections) for “ideal colors”

Reflection % Cyan Reflection % Magenta Reflection % Yellow
100 —

_

495 575  nm 720 380 495 575 nm 720 380 495 579 nm 720
Wavelength Wavelength Wavelength

Fig. 1.4-22 Spectral distribution (degree of spectral reflection) of printing inks for multicolor printing [1.4-1]
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Digital Proof to Fogra39
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SoftProof to Fogra39

| Ugra/Fogra Media Wedge CMK V2
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EIZO CX270 Samsung F2380
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ICC Initial Membership

Founders:

Adobe Systems Incorporated
Agfa-Gevaert N.V.

Apple Computer, Inc.
Eastman Kodak Company
FOGRA-Institute (Honorary)
Microsoft Corporation

Silicon Graphics Inc.

Sun Microsystems, Inc.
Taligent, Inc.
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APPROVED
QUALITY

ED ﬁ” Eﬁ—l—‘/f t Process Standard Offset
Fogra PSO
ISO 12647 certified

2447

Crony Information Technology Co., Ltd.
2F., No. 123, Lide Street

Jhonge City, Taipei County 235
Taiwan

has successfully passed an extensive examination according to
the standards of IS0 12647-2 Process Standard Offset. All test va-
lues and results range within the extent of tolerance.

vdm
Baden-Wir
Contents of examination: wdm
m (Qualified colour management Bayern
m Creation of contract proofs vdm
m Standardized platemaking Berlin-Branc
m Print run with sheet-fed offset printing machines vdm
according to Process Standard Offset Hessen
vdm
. q Niedersachs
The results are documented in the test report 081119/JG.
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FanGraph H.

G7 NPDC FanGraph 2009
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G7...........05,\“;';’??%?..

A @ AHR #0007 Aa"-56 Ab"-14
e IS0 PT1 black ﬁ

GrayGuide D50 2°/noPOL/ ABS/MD
2003 2013 oy

EJ:

Original dot percentage
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ISO 3664:2009 (JtiE, EFTEFZEDS0 UVEL5)
ISO 13655:2009 (£81A5=, M0~M3)

1ISO 15339:2011 (SCCA, CRPC)

1ISO 12647-2:2013 (Fogra51)



SO 3664:2009 ¢eE, EwrEz£D50 UVESY)

CIE D50, Current GTI Graphiclite lamps & new E-series lamps

w—e CIE D50
— MNew E-series FA0T12/GL50 SPD
—— Current (older) X-series FA40T12/GL50 SPD

200

Wavelength (nm)




ISO 13655:2009 (&M 5 =)

@me- AEIR(UVAZS) |, fiEfmot
M1:D50 SEJR(EUVY) |, fiEfmt
M2: MO,M1 with UV cut , $#E{RS%
M3: MO,M1 with UV cut , HiR%

A new standard of color perfection.

The new i1Pro 2 has been enhanced and redesigned to
provide the ultimate in accuracy, versatility, ergonomics,
functionality and value.

Measurement lllumination Conditions

MO (ISO 13655-2009) Tungsten (NoFilter)

M1 (IS0 13655-2009) D50

M2 (IS0 13655-2009) UV excluded (UVcut)

0BC X-Rite Optical Brightener Compensation Technology
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NATURAL KRAFT




SO 15339

SCCA (substrate corrected colorimetric aim)

Solid color conformance under Inking 1 and publdolid color conformance under Inking 2 and substrate-corre

ISO 12647-2 (PT1) AEab ISO 12647-2 (PT 1) Corrected AEab
a* b* c* Inking_1 L* a* b* Cc* h Inking_2
0 = || > 94 2 7 7 | 286

7.0 7 e 94.1 | 2.1 | -7. 286
0 -1 292
0.4 -0. 304

-36 237

0.0

X, =X(1+C)-X,C
XWE - le
X, =X

Density
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G7 XCMYK (15339 CRPC7)

W: 95 L* 1 a* -4 b* GRACoL 2013 XCMYK
C: 49 L* -32 a* -61 b* \/ NV
M: 46 L* 80 a* 5 b* \\
Y: 90 L* -3 a* 105 b* |
K: 8 L* 0 a* 0 b*

R: 46 L* T\

G: 42 L*-72 a* 24 b* ~
B: 19 L* : /




SO 15339 CRPC

(characterized reference printing condition)

CGATS 21 and ISO15339 Common Appearance with
Aligning Hue Angles and G7 Calibration

_____

The 7 1ISO 15339 CRPCs

CRPC | CRPC name
1 ‘ ColdsetNews

HeatsetNews

2 4
3 PremUncoated
4

SuperCal
| PubCoated
PremCoated
7 Extra Large

5
6




SO 15339 CRPC

CRPC2 CRPC3  CRPC4 CRPC5 CRPC6  CRPC7

GRACoL UNC 2012 SWOP 2-13 GRACoL2013
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Perfection in Graphic Equipments

STINA TERTILE PRINTER

* Belt advance itrol & adhesive

%E P g spee ; -.m-'hf-

* High resolution 1448 % 1448 dpi

PRr resolution 2888 »

il Tiber yy lamp wit 1ouf

OF any thin g
L
uunrmm.mr; COSt-m3z

MAGIC PRINTER
e Majority substrates printing
without any coating

.-,
e Uivid colors up to 2888 % 2880

e Thickness up to 188 mm. (4 inc

@

° Nﬂ l.lrf.'l: :ﬂlng l'l‘-Ql_”r;.-
* Uivid colors 288 28880 dpi
L}

 Super high bright Pigment ink
« Suitable for any fabrjc :
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Ganut scawter E plot
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Textile on ISO

ISO 105 Textiles — 2=
10617 Texti
16373-1:207

50
50

es — R A TARE T

5 Textiles —

R gyt Al
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http://127.0.0.1/fograCT9G7/6pmmTVI-parsingCTOKX.php?f123=target.txt&f321=upload/DE_LatexTxtile_ct12_2017-12-15_003636&company=ecolor




M > B E1> 2 BE > Bl dn (dye)
BoA. imis. ME., 8. 1558

& EN-> 521> A dn (dye)
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ISO 10617 Textiles — Standard data format for colorimetric
communication — Tew

exa mplel

Name: mushroom Reference: ladyburd
Description:
Omnginatol

: : Comments: Ladybird Childrenswear (1993)
<?xml version="1.0" encoding="UTF-8"7%>

<?xml-stylesheet type—"tcyt (351" href="example.xs1l" me Sp?ttlnll?ﬂ?ttnnte data

; , ( 8(400nm), 30 JJ|4 20Onm), 31.56(440nm), 33.71(460nm), 36.58(480nm), 38.18(500nm), 38 42(520nm),
smlns: xsi="http:, .org/200] |37 T’ui"nm} 3; 24(560nm), 40.46(580nm), 40.50(600nm), 40.64(620nm), 41.87(640nm), 44.98(660nm),
xsi: schemaLocatlon—“httI WW . 50.74(680nm), 59.05(700nm)

wglZedf.xsd">
<sample id="examplel"> Parameters
<name>mushroom< /name>
<reference>ladybird</reference> Produced: 1993-01-21T10:14:07 Repeats: 1 Hurmdity
<comments>Ladybird Childrenswear (1993)</comments =
<previews#aba59f</previews Integration Time Temperature Reference Type
</sample>
<spectral>
<data type="reflectance"> K
<value nm="400">32.88</value> Geometry
<value "420">30.89</value>
<value "440">31.56</value>
<value mm="460">33.71</value> Bandwidth Distance Influx: d
<value "480">36.58</value>
<value "500">38.18</value> Eflux: 0 Onentation: vertical Pathlength
<value "520">38.42</value>
<value "540">37.17</value> e ¥
<value mm="560">38.24</value> Calibration (black)
<value mm="580">40.46</value> Certificate Traceability. NPL
<value "600">40.50</value> .
<value "620">40.64</value> Cahbration (tile):
<value "640">41 .87 </value>
<value "660">44.98</value> Certficate: 8143 T?aceatdﬂy NPL
<value "680">50.74</value>
<value "700">59.05</value> Calibration (uv):
< i »>0.15< i
</dat:§£erta1nty 0 /uncertainty> UV Cutoff 700 UV Level
<parameters>

Instrument: Macbeth MS-2020+ (S/N: 230778866)

Angle Aperture: 25mm (LAV) Bandpass

5
6
8
9
C.
1
2
3
4
5
6
8
g

%%%%%%%%%%%%%%%%

Sy e I

Certificate Traceability




Textile Measuring
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02/452 (or 452/02) Spectrophotometers

Spherical Spectrophotometers

Multi-Angle Spectrophotometers
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%f_i;(Linearization) 22w (TAC, Total Area
Covered)\ RORTE (SID Solid Ink Density).
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