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The color gamuts of different devices and documents



Color Spaces

 Every RGB device (scanner, monitor, etc.) has a
unique color space, but shares the RGB model

« Color spaces match some particular standard

— SRGB (or "standard" RGB) - a color space
used by monitor & video card manufactures

* Inkjet printers are RGB devices that use CMYK
Inks & can print colors outside sRGB




Color Spaces (2)

— Adobe RGB 1998 - a color space with a
gamut containing colors needed for most
monitors and printers

— ProPhoto RGB - very large color gamut for
photographic output - encompasses 100% of
real world colors

* Downside - about 13% of colors are outside the
eye'’s visible range

« Use in 16-bit mode only — may be useful for RAW

* Not very useful now — maybe with future printers



ProPhoto RGB
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2200 Matt Paper

Horseshoe Shape of Visible Color




Set Adobe RGB - Camera Menu

ProPhoto RGB Camera Menu

Adobe RGB

IColor space MR
Adode RGB

Horseshoe Shape of Visible Color




Set Color Space — Image Editor

Photoshop Elements (V6.0)

Edit C Color Settings

\

A )

\

® Learn more about:

\ Choose how to manage color in your images:
& Mo Color Management

ProPhoto RGB

Always Optimize Colors for Computer Screens

Adobe RGB Computer screens are capable of reproducing all the fithin the sRGE
g creen within that range. ensuring an
SRGB accurate display for any device that supports the sRGE

2200 Matt Paper e -
J lways Optimize for Printing

This setting will display your ph based on the colors within the AdobeRGE
commonly used for printing images.

Allow Me to Choose

This setting assumes sRGE, but will allow you the flexdbility to pick AdobeRGE if a profile is
not present; when you save the file, the profile will be saved with the image.

Mote: The “MN or Management” setting will ignore and discard embedded color profiles if they exist.
The other settings will utilize embedded profiles nwert to sRGE or AdobeRGE. if the embedded
profiles cannot be supported.

Horseshoe Shape of Visible Color




Monitor Calibration

Can you trust the colors displayed on your monitor?
— If NO, color management is ineffective

« Calibrating & profiling your monitor should be a priority
« Easiest part of image capture, editing, & printing system
to profile
« Cost ranges from free to expensive:
— QuickGamma — free, very basic, no color calibration, Win XP-7
- Download: http://www.quickgamma.de/indexen.html
— Hardware Monitors — accurate, $60 and up (much better)
— A good calibration system will save you money in the long run

 If color accuracy & ability to match prints to your monitor
IS Important, a calibration system is essential




Image Considerations

 Number of available pixels/inch (ppi)
determine max print size

— For Monitor
e 72 10 100 ppi

— For Print
« 240 - 360 ppi Close view (inches)
« 150 - 239 ppi Distance View (feet)



Image Considerations (2)

e Want to print a @Assund 3o0xpil O ”
— Need 2400 x 3000 pixels (7.2 MP)
— Have 3000 x 4000 pixels C OK
— Have 2000 x 3000 pixels C Marginal

* |Increase Resolution —
— Image editor — re-specify size

« Depending on image editor — may be satisfactory up to 200%
Image area

— *Interpolation — increase 10% at a time until needed
size Is reached

— *Genuine Fractals — can increase in one pass
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Setup to Print Image

* Print Menu Considerations
— Software handles color
— No printer color adjustments
— Select Profile for paper and printer
— Select Rendering Intent
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Software Handles Color

FILE ¢ PRINT m——— . P'ntMe””

HP Universal Printing PCL 5 Label:

T S File Name
ts
ctual Size (139 Border:

Background:
Print C Marks

Transfer Printing
Flip Image

Management

+ Center Image r Handling:  Printer Mana

Change “Color Handling” to:

Unit:

Scaled Print Size

“Software Manages Color” el o it

Scale:
Height:
Width:
Unit:

Print Resolution: 2400 PP

+ Show Bounding Box

Page Setup... Print One




Fie Narme Capoan
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Backgrouna

Friem Orop Madks

nng
Fip tmage

Errens Mg (o1

tntagoet RGH
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Printet Praferences

finndesing maet

Fage Sewup.. frne One

Fapet & Quslly Dplon:
[t 3] I Bodeses
{Flan Pepe -
(Noeny - o -
(Lot 1201101 -

Orsctsion

* Putsd © Latetacope
Purd Oples

™ Feveste Dudey

@ Man | D) Page tayeut | G Martenance

Cokr Managarert
& Colx Coonck: Garns

(o wen g =

e

Coder Miche [ Sarsdad -
Fisaat Cortols

Bagttres: I'D . Al Y

oy [0 T

fﬁ Main |C;31 Page Layout |(‘f§ Maintenancel

— Paper & Quality Options

ISheet vl [ Borderless

™ Color Contrals

IF'Iain Paper

™ PhotoE nhance
* |CM

| Normal - 360dpi

— Color Management————————————

|Letter [81/2211 in)

— |CC Frafile
@ Mo Color Adjustment

Orientation
& Portrait

 Landscape

r— Print Options

" Applied by Printer Software

[ Reverse Order
[ Minimize Margins

[¥ High Speed

™ Black Ink Orly
¥ Edge Smoothing
[ Print Preview

Ink Canfig |

ICustom Settings vI Save Setting |

¥ Show this screen first

Basic |

o] (G |

Help

No Printer Color Adjustments

Select - “ICM”

Select -
“No Color
Adjustment”
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Select Image Editor Profile*

Printer: Output
HP Universal Printing PCL 5 (Copy 1 Label:
Print . File Narme Caption

Border:

Under “Printer Preferences”:
Print Crop Marks Find “P r I n t e r P r O f

Copies: 1 Transfer Printing
Flip Image
Crop to Fit Print Proportions

Color Management

Yields list of available profiles

' Center Image Color Handling:

Fhotoshop Bements Manages Col

Top: Source Space: Untagged RGE

Lefe p——— e Available for each paper type
for printers**

Scaled Print Size Frinter Brofle:

Scale to Fit Media SR A

Scale: | 20.07%

Height: 0.363 0 *Can have custom profiles made for your photo

paper and printer, one such trusted place is:
www.cathysprofiles.com.

Charge is per profile, one profile is needed for

Print Resolution: 2400 PP each paper used with a printer.

Width: 1.386

Unit:  inches

+ Show Bounding Box
**Download profiles from printer website if using
printer brand paper.

Page Setup... Brint... Cancel
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http://www.cathysprofiles.com/

Out of Gamut Warning

=

£

Ele Edit Image Lsyer Select Filter View Window Help | [ v omky | W Q F | HEy E | essentials v - & x
Print e Pen L s S48 Bue » lijI
- = — Coor M t v -
g F5Neilis Printer:  EPSON Stylus Photo RI1S00 v e —
@ (@) Document
E"} (Profile: Adobe RGB (1558))
i =
B Copies: 1 ©) Proot
-
Ry Page Setup... B
#, o ,
} Photoshop Manages Colors v
“ ] Center Image
=5 | i, Remember to dissble color management
Q‘ | in the printer dialog box.
." i it .
/“ P o Printer Profile:
&4 4 SPR1300 Double-Sided Matte Paper v
Z.ﬂ [~ Scaled Pyint Size Rendering Intent:
) [| Scale to Fit Media -
u‘ | Relative Colorimetric v
Scale:  100%
‘l glack Point Compensation
04 : Height: 15,459 ] Proof Setup:
SN
o | dth:
_Q‘ Width: 12,501 werking CMYK -
T4 Print Resolution: 286 PPI | |Simulste Paper Color
*‘ e o% Simuiats Black Ink
4 | Print Selected Ares
[]4 [:] Bounding Box
, [¥]Match Print Colors Unitst  inches -

( Gamut Warning )

[ cancel | [ Done | |

Doc: 45.5M/45.5M

DR »

7 The August Picnis a...

N Tue, 10 Aug, 10:54

-
Adobe Photoshop C...
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Gamut Depends on Paper:

B o 9t wie ww Seea Fbe Mee Mindee Heo ISUNTINS » -~ 4

- - e - - : »

B v 9t wie lww Seea Fibe Mee Mindes B

| Warning for Premium Glossy Paper |
(some sky & stems out of gamut)
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Rendering Intent

 Intents deal with print colors that do not fit in the target
color space

 If every color fits within the print target, every Intent gives
the same results

 Deals with situations where not all colors fit. Two intents
are useful:

— Relative Colorimetric maps out-of-gamut colors to
the closest in-gamut color

« RGB numbers change. Colors beyond the gamut "build up"
at edges—may cause “banding”

« The result may be a close match to the source

« Often an excellent choice - preserves as many of the
original colors as possible

18



Rendering Intent (2)

N
I

Relative Colorimetric
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Rendering Intent (3)

— Perceptual - remaps all colors to "compress”
the gamut across the entire image
 Colors inside the gamut become less saturated,

everything shrinks inward and away from saturated
colors at target edges

 Effect of preserving all tonal gradations & avoids
banding problem, at the cost of desaturating the
entire image

» Use only if very saturated colors don’t look right
using Relative Colorimetric
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Rendering Intent (4)

Perceptual

21



Gamut mapping

FPercepiual lorimetri

Large

gamut Y

Ry

color spaces

amall
gamut

M aintains low saturation colors.
Compresses out-of-gamut colors
and some in-gamut colors.
Reversible (mostly hest with 48-hit color

M aintaing in-gamut colors.
Clips out-of-gamut colors.
MNot reversible.
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Rendering Intent (5)

* Intents Not Useful for Desktop Printing

— Absolute Colorimetric - similar to Relative
Colorimetric, but does not necessarily map white in
source to white in target.

» For desktop printing use Relative Colorimetric or Perceptual

— Saturation - for business graphics with vibrant colors,
even if colors aren't intended. Tries to preserve input
color saturation, at expense of hue and lightness.

* Not useful for photography
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Rendering Intent (6)

 If Images contain large amounts of highly
saturated colors C frustration. There will be
problems mapping source colors into a smaller

target gamut.

« Strategy 1 avoid the situation, use a large gamut
working space e.g. Adobe RGB 1998
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Now you are ready
to print!



