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Open Source Overview

- Linux/ BSD are open source
—forking and redistribution is ok

« Posix (common interfaces for Solaris, BSD, Linux, osX ...)
—portable C, C++ API's and Posix extensions
—most API's are ported to Win32 as well

« License variety (GPL, LGPL, MIT, propriarity is allowed ...)
— GPL requires your derived code to be GPL (Ghostscript)

—LGPL your changes to the library must be given back before
distribution (Cairo, KDE and Gnome libraries)

—new BSD / MIT very liberal (littleCMS)
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Avalilable Tools

colour tools are almost collections of utils and libraries
CMM's

— littleCMS - the most popular

— SampleCMS (not distributed)

— CTL (not distributed, non ICC conform format)

profilers
—ArgyliCMS
— Scarse
— Lprof (with GUI)
device dependent (mainly about display profiles)
—xcalib
— Qyranos
—ArgyllICMS
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Programm

raw conversion

compositing with vectors

colour match to screen

proofing on screen

preparation for displaying and printing
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Camera Raw Conversion

demosaicing tools
— Dcraw, with support from Dave Coffin
— libopenraw <hitp://libopenraw.freedesktop.org>

device colours

—The Linux profile database for devices other than monitors is
about evolving.

— Let the convertor create a ICC profile and remember the given
profile for the image data, or

— maintain a own device ICC profile database.

additional considerations

—Allow for saving of the device driver parameters and allow the__
user to associate with a own selected device ICC profile.

g
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Color Compositing

« Now that the Image is prepared, how to add to the mix of other
elements?

« Use aintermediate rendering colour space
— Consistent results across output devices.
— Convert all colour elements to a usually big editing space.

— The editing colour space and the standard rendering intent can be
queried from Oyranos.

— Ask Oyranos for the monitor profile or query the ICC_PROFILE
Xorg atom directly

— Composite as usual in Rgb
— Convert the intermediate rendering from editing colour space to

ATy 1CC DevCon 2008

the monitor colour space. At
— Write to the framebuffer, by whatever means of your toolkit..
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Color Compositing

« Quick and dirty

— Ask Oyranos for the monitor profile or query the ICC_PROFILE
Xorg atom directly

— The standard rendering intent can be queried from Oyranos.
— Convert to the output colour space and composite.

— Risk of artifacts.

— Write to the framebuffer, by whatever means of your toolkit..
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Proofing

In order to provide a meaningful proof, the application needs to
know, which printing queue is selected in advance of doing the
proofing.

CUPS is supposed to deliver the ICC printer profile through a
PPD entry. But there is neighter help for parsing the PPD entry
nor for fetching a remote ICC profile through CUPS.

To obtain the printer profile for proofing, a application can only
rely on iternal settings. This is similiar to the camera profile.

Support for device profiles is planed in Oyranos.
Oyranos provides some user settings for proofing.
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Display and Print rendering

Image Space

/V'

Oyranos Settings » Editing Space

Effects

Output Space: Printer or Display
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Code includes and used types |. Sources

/* Sources in Oyranos git: exanples/imge2pdf.c

*

* Conpile: cc -pedantic -Wall -g "oyranos-config --cflags’

“oyranos-config --1d x flags' "~pkg-config --cflags cairo
"pkg-config --libs cairo "pkg-config --libs lcns™ inmage2pdf.c
-0 i mage2pdf

*/

#i ncl ude <stdi o. h>
#i ncl ude <nmat h. h>

#i ncl ude <oyranos. h> /* Oyranos headers */

#i ncl ude <oyranos_nonitor. h>

#i ncl ude <l cns. h> [* littleCVMs — typical CMM on Linux */
#i ncl ude <cairo. h> [* Cairo headers */

#i ncl ude <cairo-pdf. h>

cairot * cr = 0 /* draw ng context */
cairo_surface_t * surface =0 /| * page surface */
* i mage_surf 0; /* single image surface */
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cnsHPROFI LE i nput, proof, editing, nonitor, print;
cmsHTRANSFORM t o_out put = O;
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- Application target ll. Sources

printf("Merge Caner RAWIi mages i nto one output imge and use\n");
printf("Oyranos CMS settings to obtain the result.\n");
printf("\n");

printf("Usage of the inage2pdf exanple application:");

printf(" To obtain a PDF (test.pdf):\n");

printf(" | mage2pdf i mageA. raw i mageB.raw n");

printf(" To obtain a nonitor preview (test.png):\n");

printf(" | mage2pdf --nonitor inmgeA raw i mageB.rawn");

printf(" To obtain a proofed nonitor previewtest proof.png):\n");
printf(" | mge2pdf --nonitor --proof inmageA raw i mageB.rawn");
return 1;
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- Cairo page layout ll1l. Sources
doubl e page_w = 210. 0, /* page width in mm */
page_h = 297.0,
resolution = 72.0; /* Cairo PDF surface resolution */
I f(strcnp(argv[o],"--nmonitor™) == 0 || strcnp(argv[o],"-m') == 0)
{
++0;
to noni = 1;
resol uti on = 96;
}

pi xel w = page w/ 25.4 * resolution;

pi xel _h page_h / 25.4 * resol ution;
/* create a surface to place our imges on */
I f(to_noni)
surface = cairo_i mage_surface_create( CAl RO FORVAT ARGB32, pixel w, pixel h);
el se
surface = cairo_pdf _surface create( "test.pdf",
pi xel _w,
pi xel _h);
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cr = cairo_create( surface );
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- Passing of Oyranos profiles to littleCMS V. Sources

[* The nmonitor profile is located in the Xserver. For details see:
* http://ww. freedesktop.org/w ki/ Specifications/icc_profiles in_x spec

*/
data = oyGetMonitorProfile( O, &size, malloc );
if(!size || !'data)

{
profile name = oyCet Defaul tProfil eNanme( oyASSUMED WEB, nall oc );

data = oyGetProfil eBl ock( profile_nanme, &size, malloc );

}

nonitor = cnmsQpenProfil eFromven( data, size );

/* The editing profile can be obtained by Oyranos.

* |t could be used as a blending colour space, if we had full access to the
* final docunent.

*/

profile_name = oyGetDefaul tProfil eNane( oyEDI TING RGB, nalloc );

data = oyGetProfil eBl ock( profile_name, &size, malloc );

editing = cnsQpenProfil eFromven( data, size ); _icc pevean 2008
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- Passing of Oyranos profiles to littleCMS V. Sources

[* The output profile is equal to sRGE, as output profiles are curently not
* supported in Cairo.
*/

profile name = oyCet Defaul tProfil eNane( oyASSUMED WEB, nall oc );

data = oyGetProfil eBl ock( profile_nanme, &size, malloc );

print = cnmsOpenProfil eFromven( data, size );

[* The printer profile is not easily available on Linux.
* Better maintain a own database for profile to queue profile assignnment.
* \We use here just the Oyranos proofing profile.

*/

profile name = oyGet Defaul t Profil eNane( oyPROFI LE PROCOF, nmalloc );

data = oyGetProfil eBl ock( profile_nane, &size, malloc );

proof = cnsOpenProfil eFromVen( data, size );

/* collect sone nore paraneters */
rendering i ntent = oyGet Behavi our( oyBEHAVI OUR_RENDERI NG | NTENT ) ;
bpc = oyGet Behavi our ( oyBEHAVI OQUR_RENDERI NG BPC ) ;
proof intent = oyGetBehavi our( oyBEHAVI OUR RENDERI NG | NTENT_PROCF ) ? —
| NTENT_ABSCOLUTE_COLORI METRI C : >
| NTENT_RELATI VE_COLORI METRI C ;
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« Profile selection for camera RAW VI. Sources

/* 1. Enbedded profile: W do not know about how to get from DCraw.

* 2. Exif profile infos: DCraw does not provide as it would nmake not nuch
* sense. W woul d have to search for a external exif parser
*

3. Device database for a ICC profile: which fits to info[0] + info[1].
I mage_profile _name = 0;

I f(!dcraw_i cc_space && i mage_profil e _nane)
dcraw icc_space = "-0 0"; /* raw */

[* 4. Popup? Does the user want sone vote, as there is no profile found
* so far? W can ask the Oyranos CMS and deci de upon user settings. */

I f(!dcraw_i cc_space)

swi tch( oyGet Behavi our (oyBEHAVI OQUR_ACTI ON_UNTAGGED_ASSI GN ))

{ case 0: /* Ignore CMand profiles. O, in case you cant, say here sRG. */
dcraw_icc_space = "-0 1"; /* dcraw linear matrix to gamma sRGB */
profile name = oyCet Defaul t Profil eNane( oyASSUMED WEB, nall oc );
data = oyGetProfil eBl ock( profile_nanme, &size, malloc );

I nput = cnsOpenProfil eFromven( data, size );

br eak;
case 1. /* 4a. Use the Oyranos standard assumed i nput Rgb profile.
* This does not apply, as the Cairo output is untagged. SRSt
Thus sR@ is the only option.
*/

case 2: [/* 4b. let the user select a input profile */
;/* For sinplicity here is no interactive node provided. */
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o Profile selection for camera RAW VIl. Sources

/* 4a. Oyranos assunmed Rgb profile: our last possibility. */
I f(!dcraw_i cc_space)

{
/[* Tell DCraw to do the conversion with the build in matrices.
*/
dcraw icc_space = "-0 2"; /* dcraw linear matrix to Adobe Rgb */

data = createProfile( 1.0, 0.64, 0.33, 0.21, 0.71, 0.15, O0.06,
“li near AdobeRGB1998", &si ze );

I nput = cnsQpenProfil eFronmven( data, size );

free( data );

}

o |ittleCMS colour transform

/* build the colour context with littleCVs */
to_output = cnsCreateProofingTransforn( input, TYPE BGRA 8,
to noni ? nonitor : print,
/* Cairo uses a Blue G een Red Al pha channel |ayout */
TYPE_BGRA 8,
proof ,
rendering_intent, proof_intent,
do_proof ?
cnsFLAGS_SOFTPROOFI NG : 0 |
(bpc && rendering intent == 1) ?
cmsFLAGS_WH TEBLACKCOVPENSATION : 0 );
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« Camera RAW loading

VIIl. Sources

/* decode with canera white bal ance and pi pe half size, 16-bit, be verbose*/
sprintf (conmand, "PATH=.:$PATH ; dcraw -w -c -h -4 -v % '9%'\n",

dcraw_i cc_space, filenane );

fp = popen (command, "r");
fscanf (fp, "P6 % % %%", &w, &h, &depth, &c);

/* create a Cairo image */

I mage_surf = cairo_image_surface _create( CAl RO FORVAT _ARGB32, w, h );

/[* wite our dcraw streamon the Cairo i mage */

I mge_data = cairo_imge _surface_get data( inmage_surf );

/* Cairo uses a Blue G een Red Al pha channel |ayout */

for(j =0; j < wh; +4j)

{
| mge_data[j *4+2] = readShort( fp )*255.;
| mge _data[j *4+1] = readShort( fp )*255.;
I mge_data[]j *4+0] = readShort( fp )*255.;
| mage_data[] *4+3] = 255;

}

« Colour conversion

/* Convert to the output col our space.
*/
cnsDoTransforn( to_output, inmage_data, i1nmge_data,
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size );
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« Draw image(s) and frame(s) |X. Sources

[* draw a franme around the inage */
frame = pixel _w 20.0 * scal e;
cairo_set _source_rgba( cr, .0, .0, .0, 1.0);
cairo_set line wdth (cr, 1.);
cairo rectangle( cr, x - frame, y - frane,

wrscale + 2*frame, h*scale + 2*frane);
cai ro_stroke(cr);

[* draw the i mage */

cairo_translate( cr, x, vy );

cairo_scale( cr, scale, scale );

cairo_set source_surface( cr, image_surf, 0,0 );
cairo_paint( cr );

cairo_restore( cr );

[* small|l clean */

cnsCl oseProfile( input );
cai ro_surface_destroy( image_surf ); AR cc eiCon 2008
fclose( fp);
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Example
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« Monitor version « Print preview
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Thanks
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