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This article provides an overview of the Col or Sync software.
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ColorSync is an extension to QuickDraw. It facilitates color conversion fromthe
col or space (nethod of mathematically describing a color) of one device to the
col or space of another device. It does this while maintaining consistent visua
representation. In sinple terms, ColorSync displays and prints the sanme inage
that it scanned.

The Major Difficulties in Reproducing Col or

The physics of color presents a technical barrier, since delivering
colored light is very different fromdelivering colored ink. Colors are
descri bed i n device-dependent terns:

- RGB (Red, Green, Blue) for nonitors and nost scanners
- CWK (Cyan, Magenta, Yellow, and Black) for nbst printers

Devi ce- dependent descriptions cause the same blend on one nonitor to display a
very different color on a different nonitor. Wile it is possible to nap an RGB
value to a CWK value for a given pair of devices, this is not a practica

sol ution because changi ng the devi ces changes the nmapping, and therefore the
result.

Di fferent devices (scanner, nonitor, printer) have different capabilities in
delivering color. A color possible on one device is not possible on another
Every device produces a different range of colors, or color ganut. The scanner
di splay, and printer each have a different color ganut. Colors that all three
devi ces can produce present no problem But colors that only one or two devices
can generate require col or matching.

The perceived col or given by a specific value of RE& for an individual nonitor
can vary. Any RGB to CWYK nmapping is not accurate over tinme. The solution for
this problemis comonly called calibration



Col orsync Architecture

ColorSync is a system extension that provides col or matching capabilities to the
exi sting QuickDraw graphics nodel. It provides three inportant features:

System Level Support for Col or Matching
Al'l applications and peripherals can take advantage of it. Al applications and
i magi ng peri pherals use the same schenme for col or matching.

Support for Existing Applications

Sonme existing applications get color-matched printing without waiting for

revi sed applications. Col orSync provides some new calls that enable applications
to match to the display as well. This conpletes the entire picture -- matched

i nput, display, and output.

Qpportunities for Third Parties to Add Val ue

Col or Sync uses the Conponent Manager, which lets third-party devel opers add
value to the col or-matching system This was devel oped in conjunction with
QuickTine to link a series of Apple or third-party col or nanagenment resources
and utilities.

How Col or sync Sol ves Col or Mat chi ng Probl ens

Col or Sync was devel oped to solve the problens related to devi ce-dependent col or
such as RGB and CMYK. Col orSync attenpts to consistently represent colors
(visually very simlar or identical) across the three color ganmuts. Col or Sync
uses device profiles to determnm ne what colors a device can display, print, or
scan (device col or gamut).

Col or Sync translates the colors that the originating device created for an inmge
into a device-independent, and human perception-based col or space, CIE XYZ. From
the Cl E- XYZ col or space, ColorSync then translates the inage into the color
space of the destination device.

Col or Sync uses the Apple Col or H gh-Resolution RG nonitor as the default system
profile or space. If you have a different nmonitor, you should use the Col or Sync
profile for that monitor in order for ColorSync to work properly. The Col or Sync
profile creates a device-i ndependent color definition while naintaining
conpatibility with QuickDraw, which is RGB-based. You can sel ect any nonitor

that has a profile install ed.

Appl i cations



There are three | evels of Col orSync application support:
SUPPORT LEVEL DESCRI PTI ON

Printing Fidelity Maki ng the standard Maci ntosh call, DrawPicture,
enabl es matching the source imge to the printer
Applications that support this call provide printing
functionality wi thout revision

Display Fidelity Col or Sync can correct for the display if the source
is a scanner or a different nonitor. The Col or Pi cker
shows two gamuts, and you can choose those avail abl e
on the nonitor and printer or other display.

Previ ew Function Col orSync lets applications offer a preview function
that indicates those colors not possible on a particular
device. Users can check docunents before printing.

Device Profiles and Drivers

Col or Sync al l ows characterizations of each device in terns of the CIE XYZ col or
space. These characterizations are called profiles. This allows making

conpari sons between any pair of Col orSync devices in terns of the commopn space.

Col or Matching with Col orSync CMvs (Col or Mat chi ng Met hods)

CWMs give the best possible natch when the exact nmatch is not avail abl e.
Col or Sync uses the device profiles to determine if a device can display or print
a certain color. If a color is outside the color ganut of a device, ColorSync
determines a best-match color within that device's ganut. It uses a sinple

| ook-up table or an algorithmic calculation to do this. The table | ook-up method
is much faster than the al gorithmn c nethod.

The al gorithm c nethod gives better color matching, and offers four options:
OPTI ON DESCRI PTI ON
Per cept ual This mai ntains perceptual differences. Colors are
interpreted relative to the destination device's

white point. This option is usually best for
phot ogr aphi ¢ scanned i mages.

Colorinetric This mai ntains individual colors at the expense of
their relative values. It is usually best for spot
col ors.

Sat uration This maintains the levels of color saturation. It

sacrifices contrast to nmaintain color saturation
It is usually best for conputer-generated graphics.

Fast er Matchi ng This offers a good conprom se between phot ographs
and conput er-generated i mages, and takes less tine.



Col or Sync attenpts to provide a base |evel of color matching with the small est
possi bl e menory footprint (about 70K). Sone print jobs require higher quality
col or matching. More sophisticated col or nanagenent schenes can repl ace

Col or Sync' s col or mat chi ng met hod and hook into Col or Sync via the Conmponent
Manager. This process lets other col or nmanagenment products integrate into the
system software via Col or Sync

ColorSync still translates the imge's colors into the device-independent col or
space. However, Col orSync then calls the substituted color natching nethod to
translate the image into the col or space of the destination device.

Col or Calibration

The Col or Sync Col or Managenent extensions support the calibration systens

avail able fromthird-party devel opers (such as SuperMac, Radius, and Raster

Ops). You can periodically update the profile to conpensate for differences from
the standard profile.
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