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Abstract: Good color reproduction is what all printers try to achieve. To
do this, they also must be able to get consistent color reproductions. This
project attempts to determine whether consistent color can be output
regardless of which format or computer application one is using. Four
common page layout applications: PageMaker, Quark XPress, Freehand,
and Ilustrator; and two different file formats: EPS, and TIFF were used in
determining this. Result and conclusions were discussed.

Introduction

Since the advent of electronic prepress, printers have been trying to
find a universal color management system (CMS) that will allow them to
reproduce colors as close to the originals as possible. One of the problems
encountered is the variances in the look up tables (LUTSs) in the different
computer applications. When an original image is scanned in through
Photoshop, it is possible to place it in a variety of applications from
QuarkXPress, to PageMaker, Illustrator, and Freehand. Early observation
has shown that color information for an image may not be identical if
placed in these different applications. In addition, different file formats
might store and recall color information differently. This may also effect
the appearance of the final image. The experiment sought to examine the
repeatability of a variety of specifications needed for a color original to be
reproduced. This included things such as two and three color overlays,
tone scales, gray balance targets, resolution targets, and others. Due to the
large expanse of research required, the study was narrowed to study
neutrals to determine if they are consistent across applications and file
formats (only TIFF and EPS will be used) using a gray balance chart as
the test target. To determine differences, separation films will be output
from each of the applications and proofed for comparison purposes.
Quantitative densitometric evaluations will be performed.
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Materials and Equipment
Photoshop 3.0
Illustrator 5.5
Freehand 4.0
PageMaker 5.0
QuarkXPress 3.2.1
A capstand imagesetter
Transmission/reflection densitometer
Postscript level 1 RIP
Mac Calibrator 3.5

Hypothesis

Null Hypothesis:
H; ; There will be no significant differences in the images when
placed in different applications.
Hj_, There will be no significant differences in the images saved as
different file formats.

Research Hypothesis:
H, ;, There will be significant differences in the images when placed in
different applications.
H,_, There will be significant differences in the images when saved as
different file formats.

Statement of the Problem

Does the color information, with regard to neutrals, stay the same
regardless of which application it is subsequently placed in?

Method of Study

Stated Tolerances:

* All measurements were taken using an X-Rite 309 transmission
densitometer.

* Recorded measurements are an average of three readings.

* Output from the different applications were imaged within the same
hour on the same day.

* The imagesetter was calibrated and confirmed each day prior to
sending any film.

* The dot percentages are considered accurate if they are plus or minus
3% of assigned dot percentages.

* The films were not sent from the same computer since the different
applications are not all on one computer.

178



Procedures:
1. A 50% gray balance target was created in Photoshop under the
following specifications.

Preferences-Separation Setup—GCR

[E==——==—=-—==———=— Separation Setup %‘
Gray Ramp:

Separation Type: @& GCR (O UCR
Black Generation: Light v

Black ink Limit: T [ Load...
Total fnk Limit: % [ save...

a0
280
UCR Amount: [0 |%

Preferences-Separation Setup-UCR

=_——  ——— Separation Setup %
Gray Ramp:

Separation Type: O GCR (@ UCA

Black Generation: m | Cance
Black Ink Limit: % [ Load...
Total Ink Limit: [save... |

UCA Amount: D 3
Preferences-Monitor Setup

[=—= = Monitor Setup Nﬁ\“

Monilor: ‘ Apple 13" AGD vJ ( 0K J

Monitor Parameters ﬁm

Gamma: -

- Load... |

White Point: | 6500°K  w J—

J [ Save... |

Phosphors: [ [rinitren v —

Room Parameters

(HmhlenlLighl: /
1 |

179



Preferences—Printing Inks Setup

Printing Inks Setup

Ink Colors: [ SWOP (Coated) -] l! 0K ’
Dot Gain: %
Gray Balance ———— @
e M:
v k:
[<] Use Dot Gain for Grayscale Images

Preferences—-Separation Tables

=————— Separation Tables

— To CMYK
0K
® Use Separation Setup
() Use Table:
Load...
— From CMYK [—-——
Save...
@ Use Printing Inks Setup
O Use Table:

image size: 2" x 2"
resolution/line screen: 266/133
dot shape: elliptical

mode: CMYK

2. The file was saved three times.
a. Asa Photoshop 3.0 file.
b. A second copy was saved as a TIFF file format using the
following specifications.
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=== TIFf Oplions =V—=——="

Byte Order ————
) 1BM PC
@ Macintosh

[J1ZW8 Compression

c. A third copy of the file was saved as an EPS file format using
the following specifications.

e——————— e _’
Preview: [ Macintosh (8 bits/pixel) v | oK

OCs: [__Off _tsingle file) ] { cancel |
Encoding: J Binary v
Clipping Path —~
Path:
Flatness: [j device pirels

Include Halftone Screen
Include Transfer Function

3. The TIFF and EPS file formats were then placed in PageMaker 5.0,
QuarkXPress 3.2.1, and Freehand 4.0. Only the EPS file format was
placed in Illustrator; it does not accept TIFF file formats.

4. The files were then output from the respective applications.

a. From Freehand 4.0
File-Output options

Tll!l!

Output options =—r=]
. abjec(s
[ Include inpisible layers
Split complex paths
Image Oata -~ -

3 ASCII encoding
@ Binary data
) None (0P} comments onlyl
{J Convert RGB TIFF to CMYK

Maximum Color Steps

n::l (Leave blark for default)

Flatness

D (Leave blank for default)
e
)
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File-Page Setup

o
h

LasertUriter 8 Page Setup _'_‘\
Paper: [ Cancel |
Layoul: e
Reduce or oo, [_ortions |

Enfarge: @

Orientation:

Note: Many of these items will be overridden by selections made in
the “Print” dialog box.

File-Print

Printer: “AGFA ProSet 98007 a.2
Enpies:E Pages: ® AN ) From: ' To: [ Cancet |
Paper Source Destination o o

@ ANl (O First trom: |__Cassette vI @ Printer @@

T ome [ hew )

Tie: @ None () Manual ) Auto, overlap: u i

inches
Scale: ® 100 % i Fit on papes
Print as: (@ Separations (» Composite proof
Options: Pronter tupe WOF A-Pro3=t98005F vS2 3, Paner size Custom So-ean
———— . 13351 240041, Orentation w-de, Fesslutior 300, Flatness 0 Transfer
Print... Unadjusted, All foreground Yayers, Spht comples paths Negative, Emulsion dowr

File-Print-Options

Ee=—————————————rrntoplus VF—————————————
Qutpul Dewice Setup Primmter Marks
1) Use defaulls . [ trop marks
@ Use PPO information :&elecl PP:D'"J ‘] Registration marks

- Dewvice type: AGFA-Pro%et38005F v52.3

Paper: |Custom o vl Widt

O Tall (& Wide Heigh

Haiftone screen: 133 Ipi / 240... ¥ Imaging Oplions
Transfer function: |Unadjusted v O Emuision up
® Emulsien down

Separations >
F 0 fnale C Positive image
W Cyar @ Negotive unage
v — 75 R Magenta .
v = rellow
v 4 W Black

Page Labels
[ separation numes
‘J Fite name and dale

_mmm——— )




b. From PageMaker 5.0

File-Print-Document

Print dotument

Print to: AGFA Proset 9800 [IcCellate

Type: AGFA_Proset9800SF uszﬂ [JReverse order

. - Praoof pocument
Copies: Ll =
Pages P @ Both Paper
rint: 0

om O bven

oo [ ] ome |
Color

[] Print blank pages [ Page independence

Bu;‘i* ¥¥¥g¥?;:hh0n Reset

[ Print all publications in hook -[]
[Juse paper settings of each puhlication -

File-Print-Paper

Paper

I~ Paper

Size: 10.75 K 5.75 inches ( cancer
Source: Cassette| m

Print area: 10.?3 K 5.75 inches

. . Paper
] Center page in print area

[JTite: O Manual Gptions
® Ruto: overfap (0.75 wLhes Color

™ Scale Duplex —
O] % @ None Reset

il

(3 Aeduce to fit O short edge
O Thumbnails: |16 | per page ( Long edge

File-Print-Options

Options
Graphics
(O Normal
@ Optimized

O Low TIFF resolution
O omit TIFF files

Markings
(7 Printer's marks Cancel
(1 Page information
Senddasta— 1 | Document
@ Faster (binary)
O Normal (her)
PastScript ] mﬁs
O Inctude PostScript error handler

{J write PostScript to file; save as...]| [ Cotor
@ Normai (] include downioadable fonts
OEPS []Extra image bleed [ meset]
O For separations [JLaunch Rldus PrePrint

Fonts
(] use symbol font for special characters
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C.

File-Print-Color

Color

Q) Coempaosite
@ Grayscale
) Print colors in black

] Mirror
] Negative
[ Preserve EPS colors

® Seporations Paper

[ cancel |

Document

!

[FIII to proceg

fngle: (15.0 °
Ruling: lpi

Reset
[ Print this ink

Optimized screen:

(133 1pi / 2400 dgi auL}

Print  Ink -
2 Pracess Cyan Print all inks ] options
4 Process Magenta . - -
v Process Yellow Print no inks Color |
+ Process Black

B

From QuarkXPress 3.2.1

File-Document Setup

Document Setup

Page Size
Cius Letter D) A4 Letter O Tabloid
(2 US Legal (> BS Letter @ Other

Width:

Height:

[ Facing Pages

e )

[ cancel

File-Page Setup

Laserlliriter 8 Page Setup 2 1
. 2 :

Paner_Custom <]
togout: T ip~]

[ cencet |

'Tpliuns )

Reduce or -
Enlarge: [@ *
Orientation: [§{7y

Printer Type: AGFA-Proseta800sF
EfiColor Profile: |SWDP-Coated

Help

Paper Offset:
Paper Width:

GCR: 0% Page Gap:
Resolution: 24D0 | tdpi) Halftating

¢ 133, 105°
Paper Size: [:] M 133 7pi, 757

Y 133 )p, 90°
k133 Jp1, 45°

[Juse PDF Screen Dalues

Data Format: Binargl
Halftone Screen: (Ipi}
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File-Page setup—-Options

Laserllriter 8 Options

3.2

Visual Effects:
[X Flip Horizontal
[ Flip Vertical
X Invert Image

it

Cancel

Printer Options:

X Substitute Fonts

[ Smooth Textl

[ Smooth Graphics

[ Precision Bitmap Alignment

[ Larger Print Area (Fewer Downloadable Fonts)
[ unlimited Downloadable Fonts in a Document

File—Print

Printer: “AGFA ProSet 9800”

8.2

tapies:@

LN

Output:
Tiling:
Separation:
Registration:
Options:

Poper source..ee . Destination __ v

| @Al OFirst from: [Cassette ],
1

Page Sequence:

Pages: @ All OFrnm:I:I To::]

l;pl}nns
Help

i @ Printer ‘7
[— L

[JCollate []Back to Front

(An]

[JSpreads [ Thumbnalls
Duerlap:
Plate:

0ff oPI:

[Jcalibrated Dutput
[ Include Blank Pages

[ Print Colors as Grays

File-Print-Options

Print Options

82

Cover Page: @ None

O Before O After Document

Cancel

Print:|

Color/Grayscale v |

PostScript™ Errors:[ Summarize on Screen v |

Resolution:[ 240012400dpi ¥ |

Mirror Print:|

Printer’s default v|
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d. From Illustrator
Hlustrator cannot output straight to an imagesetter; it needs to
be pulled into Adobe Separator. To do this, the entire
Hlustrator file was saved as an EPS file, opened up in Adobe
Separator and parameters were set as needed.

In Adobe Separator:

E@==== Setup: llustrator graybatance ley.eps (311 » 701 points}
AGFA_ProSet9BO0SF v5...
Printer: RAGFR ProSet 9800
Page Size:[ Letter (612 1 792 points)]
l!rientu(ion:
£mulsion:| Down (Right Reading) |
Hutftone:[ 133 ipi / 2400 dpi ALL |
tmage: [ Negative }
1rnnsfer:

8ounding Box (in points):
Lett: [¥80% ) Bottom: [75 |
Right: [43t | Top: 76 |

Bloed: [18 | (p1s) ( Separationse ]

Separations
EWME==—==— Separation: Illustrator graybalance lay.eps
Label: |lllustrator graybalance lay.eps
Convert To
Print Process Frequency Angle

5. Analysis of Data.
a. First attempt:
Films were output from all four applications. On the average, dot
percentages differed from the expected dot percentages as
follows: (See APPENDIX A for actual data.)
From PageMaker: 30% below requested percentages
From QuarkXPress: 5% below requested percentages
From Freehand: 5% below requested percentages
From [llustrator: 20% below requested percentages
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50 —
35 -
40 -

55—

Comparison of Requested Dot Percentages to Actual Dot Percentages

Magenta Yeallons

T | T 11— T — -
35 49 45 50 30 35 40 45 50

requesied dot % requested dot %

= — PMEPS - FH EPS + ——PMEPS A ——FHEPS
X —PATIFF  y ___FUTIFF n —PMTIFF Y ——FHTIFF
o — 0K EPS = IL EPS o —— 0K EPS z IL £PS

& — K TIFF ~—-gxpected dot % ® QK TIFF —— expected dot %

b. Second attempt:

The Printing Inks Setup preferences file in Photoshop was changed
to 0% dot gain (versus the 24% dot gain during the first output).
The EDS file format was resaved, again including the transfer
function. The gray balance targets in the respective applications
were not replaced, but they were relinked. The films were sent
again using the same output procedure as before. On the average,
the dot percentages differed from the expected dot percentages as
follows: (See APPENDIX B for actual data.)

From PageMaker: 28% below requested percentages
From QuarkXPress: 25% below requested percentages
From Freehand: 1-2% below requested percentages
From Illustrator: 25% below requested percentages

Third attempt:

When the files were opened up in Photoshop again, the Printing
Inks Setup was not at 0%. This preference does not save with files.
Photoshop was opened at the computer they were being output
from, the Printing Inks Setup was changed to zero, and the file was
output from that computer. Only the PageMaker file was sent to
reduce film use. The actual dot percentages were below the

expected dot percentages by 34%. (See APPENDIX C for the actual
data.)
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Fourth attempt:
The Printing Inks Setup in Photoshop was set to 0%; both the TIFF
and EPS file were saved again. The old gray balance targets in
each application were replaced with these. Photoshop was opened
at the computer the file were being sent and the Printing [nks Setup
was set to 0%. The files were output. The actual dot percentages
varied from the expected dot percentages as follows (See
Appendix D for actual data):

From PageMaker:  35% below requested percentages

From QuarkXPress: 4% below requested percentages

From Freehand: 1-2% below requested percentages

From [llustrator: 23% below requested percentages

Comparison of Requested Dot Percentages to Actual Dot Percentages

Magerda
Yellow
56
58 -
40
48
30 ] .
33 |
T
-
- T
28 . 20 : Y
- IS ’
1
7 mﬁ /
] L T L 1 a -T— |
38 33 48 45 58 38 35 EL) 45 533
requested dot % requested dot %
+ —PMEPS FH EPS  —PM EPS A ——FH EPS
% —PMTIFF  » __ FHTIFF ® —_PMTIEF v — FHTIFF
o ——0KEPS IL EPS o —0K EPS 2 IL EPS
® — OKTIFF ——grpected dot % * — QK TUFF ——tkpected dot %
e. Fifth attempt:

QuarkXPress and IHustrator were the farthest from the expected
dot percentages; further research was concentrated on the
Ilustrator file. The imagesetter calibration films obtained from the
imagesetter that morning were measured using an X~-Rite 309
transmission densitometer. The densities were used to create a
custom transfer curve in Adobe Separator. The transfer curve was
applied and films were output. The actual dot percentages varied
from the expected dot percentages by an average of 20% below.
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See APPENDIX E for imagesetter film densities and measured dot
percentages from Illustrator.)

Sixth attempt:

On the recommendation of Adobe, the files were sent directly
from Photoshop. Within the plus or minus 3% due to imagesetter
calibration variation, the cyan and magenta output

correctly and the yellow was below tolerance at 6% below the
expected dot percentages. (See APPENDIX F for actual data.)

g. Further attempts:

1.

A 50% box was created in Illustrator and output along with
the gray balance target in Illustrator. This was to determine
whether the problem stemmed from Photoshop (where the
gray balance target was created) or from Illustrator. The tint
patch measured 31% using an X~Rite 309 transmission
densitometer.

The dots were examined closely to confirm that they were 133
elliptical, as expected, versus other dot line rulings and sizes.
A block was created in Illustrator consisting of 50% magenta,
50% yellow, and 50% cyan overlaying; it was then output from
[llustrator. The expected 50% dot percentages came out as
follows, as measured by an X-Rite 309 transmission
densitometer:

Cyan 30%
Magenta 31%
Yellow 28%

It was confirmed that the Postscript Level 1 RIP is compatible
with Ilustrator 5.5 by the imagesetter manufacturer.

Summary

Basically, expected dot percentages could only be obtained from
QuarkXPress and Freehand. It appeared that some default in Illustrator
and PageMaker was overriding the Postscript information in these two
latter programs.

The experiment provided insight into concerns encountered when
moving a file through numerous applications. Even if the settings are not
changed, one should be aware of where they are at the beginning to
assure repeatability. In addition, other things to consider are the version
of the software, the Postscript level of the RIP and the compatibility of the

two.

The concern which has arisen as a result of the data involved Open
Prepress Interface. This involves saving both a high resolution and low
resolution file of the original scan. While operators work on the high
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resolution file on higher end systems, the low resolution file is used for
placement and sent to the customer for color approvals. Concern should
arise when images travel through many different applications,
compressions, or transforms. These images may not stay the same, or
maintain the color information as expected or as the low resolution file.

Further Research

Further exploration into the reason why the dot percentages are not
imaging as expected could be completed using an actual image, tone
scales, and large test targets. At the time of submission of this study, both
the manufacturer of the software and the imagesetter were informed of
the problem and are running internal tests attempting to achieve better
results.
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Appendices

APPENDIX A
First attempt at film output, measured with a transmission densitometer.

PageMaker  QuarkXPress Freehand Illustrator
EPS TIFF EPS TIFF EPS TIFF EPS

Cyan (50%) 210 211 450 450 450 450 290

Magenta (50%) 219 208 460 452 453 445 31.2
Magenta (47%) 206 196 425 420 423 415 283
Magenta (44%) 187 180 394 380 397 374 250
Magenta (41%) 171 164 370 337 370 338 225
Magenta (38%) 153 144 339 305 340 307 200
Magenta (35%) 129 123 307 287 306 281 17.8
Magenta (32%) 11.1 108 275 269 276 258 155

Yellow (50%) 200 200 430 434 438 438 270
Yellow (47%) 188 185 401 404 400 400 247
Yellow (44%) 169 169 364 365 365 365 218
Yellow (41%) 154 154 332 333 333 330 200
Yellow (38%) 136 138 301 303 300 300 178
Yellow (35%) 115 115 268 278 268 275 157
Yellow (32%) 10.0 100 240 257 242 258 134

APPENDIX B

Second attempt at output, measured with a transmission densitometer.

PageMaker  QuarkXPress Freehand Illustrator
EPS TIFF EPS TIFF EPS TIFF EPS

Cyan (50%) 234 237 252 249 503 501 250
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Magenta (560%) 207 205 282 280 515 514 217
Magenta (47%) 187 186 248 249 487 485 199
Magenta (44%) 164 162 216 215 464 462 175
Magenta (41%) 145 142 191 190 442 440 156
Magenta (38%) 12.5 124 16.8 167 410 413 13.6
Magenta (35%) 106 104 143 142 377 375 116
Magenta (32%) 8591124 122 345 342 96

Yellow (50%) 250 245 212 210 485 486 275
Yellow (47%) 227 225 198 194 465 462 241
Yellow (44%) 196 197 176 172 435 431 200
Yellow (41%) 173 173 160 158 405 402 185
Yellow (38%) 154 156 140 143 371 373 163
Yellow (35%) 128 127 121 119 33.0 332 139
Yellow (32%) 110 111 101 100 291 294 122

APPENDIX C
Third attempt at output, measured with a transmission densitometer.
(PageMaker file only)
PageMaker
EPS  TIFF
Cyan (50%) 169 17.1

Magenta (50%) 176 17.5
Magenta (47%) 16.0 16.2
Magenta (44%) 143 144
Magenta (41%) 13.0 128
Magenta 38%) 11.2 11.1
Magenta (35%) 9.2 93

Magenta (32%) 7.5 7.6

Yellow (50%) 152 15.2
Yellow (47%) 14.0 139
Yellow (44%) 123 123
Yellow (41%) 11.0 107
Yellow (38%) 9.2 91
Yellow (35%) 7.3 7.3
Yellow (32%) 5.6 5.6
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Cyan (50%)

Magenta (50%)
Magenta (47 %)
Magenta (44%)
Magenta (41%)
Magenta (38%)
Magenta (35%)
Magenta (32%)

Yellow (50%)
Yellow (47%)
Yellow (44%)
Yellow (41%)
Yellow (38%)
Yellow (35%)
Yellow (32%)

APPENDIX D
Fourth attempt at output, measured with a transmission densitometer.

QuarkXPress Freehand

PageMaker

EPS TIFF EPS TIFF
142 141 46.7 468
14.8 147 469 473
135 134 439 436
116 116 400 400
10.6 104 37.3 37.0
8889345 346 370
7272310 310 334
5.8 5.6 28.0 280 304
12.8 127 424 426
11.6 11.7 40.5 40.7
101 102 366 366
8.9 8.6 33.3 333 37.1
7372297 29.7 33.4
565622 262 293
4243224 228 253

APPENDIX E

EPS
49.8

49.6
46.3
42.6
40.0
37.0
33.7
30.0

46.3
444
40.4
36.6
334
293
253

TIFF
49.7

49.7
46.2
42.8
40.0
17.9
15.4
13.5

46.2
444
40.2
17.8
155
133
114

Nlustrator
EPS
26.5

30.0
255
228
204

24.0
221
19.6

Fifth attempt, measured with a transmission densitometer.
Measured densities from imagesetter films and used those
to create a custom transfer curve in Adobe Separator.

10% .09
20% .14
30% .19
40% .25
50% .34
60% .46
70% .59
80% .74
0% 1.04
100% 3.72
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Output films:

Ilustrator EPS
Cyan (50%) 30.0

Magenta (50%)  32.0
Magenta (47%)  29.0
Magenta (44%) 25.6
Magenta (41%) 22.6
Magenta (38%) 20.3
Magenta (35%) 17.8
Magenta (32%) 15.7

Yellow (50%) 271
Yellow (47%) 25.3
Yellow (44%) 224
Yellow (41%) 20.2
Yellow (38%) 17.9
Yellow (35%) 15.7
Yellow (32%) 13.2

APPENDIX F
Photoshop files, measured with a transmission densitometer.
Photoshop Files TIFF EPS
Cyan (50%) 47.5 473
Magenta (50%) 482 482
Magenta (47%) 44.7 44.8
Magenta (44%) 41.9 41.7
Magenta (41%) 39.1 38.8
Magenta (38%)  36.3 35.9
Magenta (35%)  33.0 32.7
Magenta (32%)  30.0 29.6
Yellow (50%) 44.6 44.8
Yellow (47%) 42.4 42.1
Yellow (44%) 38.9 38.8
Yellow (41%) 35.6 35.5
Yellow (38%) 32.8 32.5
Yellow (35%) 29.3 29.0
Yellow (32%) 25.6 25.5
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