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Introduction

A good RGB scan for use in a color-managed workflow should maintain all the
tonal values and color variations in the original, but should look a little flat and
de-saturated when first opened in Photoshop. The default settings of many
scanners give bright, saturated, RGB scans that look pleasing without further
work, but are generally unsuitable for high-quality applications because they have
already ‘clipped’ or distorted certain colors or tones beyond recovery.

This paper teaches some universal rules of RGB scanning that can be applied to
virtually any scanner and gives detailed instructions for a few high-end scanners. It
also discusses how production color management scanning differs from traditional
CMYK scanning, how to make Photoshop’s un-sharp-masking look as good as
any drum scanner, and how to overcome some of the limitations of today’s scanner
profiling tools for even better shadow detail.

Limitations of accuracy & technical support

This information is offered freely on an “as-is” basis but may be incomplete or
inaccurate in many areas. Please do not ask for technical support or advice unless
you are a client of Hutcheson Consulting in good standing.

Getting help

To enquire about RGB training tailored to the needs of professional pre-press and
creative users, contact Hutcheson Consulting at www.hutchcolor.com.

CASUAL USERS BEWARE! This paper does not try to simplify color
management. It was written to help experienced scanner operators
and color professionals get the most out of their investment. The
following pages can be highly technical. You have been warned.
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RGB scanning

for color management

RGB scanner setup

This section describes how to get the best possible image from a scanner whose natural domain is RGB. If
your scanner can only deliver CMYK files, go to the section ‘RGB from CMYK scanners’.

Basic goals

The basic goals when setting up an RGB scanner for color management are to;
- Set white and black end point sensitivities to the widest density range possible for that material.
- Create an ideal tone response curve (see Ideal Tone Curve).
- Eliminate any built-in color correction or color management.
- Eliminate any automated functions, such as finding white and black, cast removal, etc.

White & black density settings

The range of tones a scanner will pick up is largely defined by its highlight and shadow settings. Prior to
color management, highlight and shadow were set separately for each original, but with color management
the scanner should NOT be adjusted for each scan, as that may invalidate a profile created with other settings.

All your color management scans should be made with exactly the same white and black settings as when the
profile was created. Better scanners allow the white and black settings to be manually defined in terms of
white and black densities. To be safe, these densities should slightly exceed the widest possible range of any
original, for example:

Highlight density =~ Shadow density

Reflection 0.00 3.0
Transmission 0.10 4.0

Measuring scanner tone response curve
Your scanner must also have a suitable tone response curve (TRC.) This can be tested several ways, e.g:
- Mount and scan a carbon or dye gray scale (e.g. a Kodak ST-34).
- Open the RGB scan in Photoshop and write down the RGB values for every second step.
- Plot the RGB values on graph paper against the density values' of each step.

! For most accuracy, measure your own scale on an accurately calibrated densitometer to get the density values,
otherwise divide the step numbers of the ST-34 by ten to get the approximate density of each step.
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Testing densities up to 4.0 or higher

Many slide films produce dye densities as high as 3.8 or 4.0, but most gray scales only go as high as about
3.2, making them unsuitable for testing the response of a scanner in dark black areas. To study tone response
up to 4.0 density or higher, cover one side of the gray scale with a 1.0 or 2.0 Kodak Wratten ND filter and
add 1.0 (or 2.0) to the marked densities.

1.0 neutral density filter ——_ "

g meetwde b e g o2 oo . :

Y
I Add 1.0 to measured gray scale
densities where filter overlaps

Extending a 3.2 density gray scale past 4.0

Determining a scanner’s “D-max”

Scan the gray scale or scale/filter sandwich and open the resulting file in Photoshop
In the Levels dialog, move the right-hand slider (white point) almost all the way to the left

The density at which no further separation is visible between scale steps represents the limit of
sensitivity or “D-max” of your scanner.

The maximum shadow limit can be difficult to determine, as shadow sensitivity t usually degenerates slowly
over a range of densities. The effective D-max is the point at which useful detail is lost.

Ideal tone curve

The ideal RGB tone curve can be produced by setting the scanner to a gamma of 2.8 (if available), as shown
in the blue (upper) line in the following graph. The red (lower) line shows the compressed shadow detail
provided by traditional drum scanners, which typically translate density linearly into L*.

General-purpose scanner curve - (Gamma 2.8)

J—
—za

128

84

Blue (upper) line: Optimum tone curve for CMS scanning Red (lower) line: Typical scanner curve
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What’s behind this curve?

In theory, the ‘ideal’ scanner tone curve should distribute all 256 levels in an 8 bit image evenly throughout
the Lightness (L*) range, and decrease linearly as lightness is reduced. However a true L* graph (shown by
the red line) provides too little shadow detail for many transparencies and has a sudden contrast change at
high densities which can cause problems in profiles or CMMs.

A simple gamma number of 2.8 (blue line) produces smoother, more open shadow detail and avoids the
sudden contrast change, yet preserves virtually the same highlight-to-middle tone contrast as L*. Other
gamma values can also give good results.

Many scanners cannot ‘see’ shadow densities all the way up to 4.0. This graph and suggested gamma setting
is only a guide.

Typical RGB vs Density numbers

Typical 8-bit digital values are given below for gamma values from 1.8 to 3.0, and neutral densities from
0.10 --a typical transparency minimum density--to 4.0, which is the highest density ever likely to be seen in
a transparency. CIE_L* and CIE Y values are also given, to make the chart useful for a gray scale calibrated
in density (e.g. the Kodak ST-34) or a scale calibrated in L* or XYZ (e.g. the gray scale of an IT8 or HCT
target.)

NOTE: You do NOT need to match these numbers exactly! A reasonable match at just two or three points on
the curve should be enough to produce a good tone curve, even if it differs from the theoretical ideal.

CFSNINE
Y L* | Dansity 3 2.8 2.6 2.4 2.2 2 1.8
79.433[ 914 0.10 230 230 250 230 230 230 230
47863 [ v4.7 032 210 208 205 202 194 194 184
2884 [ 606 0.54 175 171 167 162 156 150 142
16982 [ 422 037 145 140 135 124 122 115 106
a772 [ ard 1.01 114 114 108 10z EE av T8
623 [ 284 1.25 a7 g2 2h an 74 i3] 58
3236 [ 21 1.49 74 T4 hd K] a7 S0 43
1.262 [ 14.7 1.73 fid ] 55 50 45 34 EE
1122 [ 9.97 1.45 EE EE 43 40 39 a0 29
0.r0g [ 6.4 215 EE] 41 ar ] 24 24 20
0427 [ 3.86 237 36 EE 20 26 23 14 16
nzza 207 2.6d 28 23 23 20 18 15 12
0107 [ 047 2497 20 15 16 14 13 11 [
0041 [ 0.37 3,39 12 11 10 ] g g ¥
0014 [ 013 .85 T 3 2 i & 5 5
001 [ 009 4.00 5 5 5 3 5 5 5

Typical RGB 8-bit values vs density & L* at various gamma numbers

Plotting L* tone curve

To plot scanner tone curve in L* units, convert each gray scale step density to L* with the following table.

[Den L= ] [Den L* ] [Den L° ] [Den * ] [Den ° ]
0.00 10000 1.00 3784 2.00 2.991 300 09033 400 00903
.10 a1.43 1.10 33.86 2.0 775 300 0FITs 410 00718 |

| 020 a3 | 1.20 3018 | 2.20 5699 | =20 05644 | 420 005w
030 FA4 1.30 2077 2.30 4.527 330 0A527 430 0odsd |
040 6933 1.40 2361 240 3.596 3400 03596 440 00360
0.50 G303 1.50 2068 2.40 2850 350 02856 450 00286 |
0,60 a7.19 1.60 1797 260 2269 3600 02269 460 00227

| 0F0 31.78 | 170 1546 | 270 1.802 | 270 ooen2 | 470 oode0
0.80 46 78 1.80 1314 2.80 1.432 3800 01432 480 00143

N - O O - = v O v o -

Density to L* conversion chart
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Testing L* response with an HCT or IT8 target

You can also plot L* response by scanning an HCT or IT8 transparent scanner profiling target as follows,
however with a minimum L* of about 0.7 — 0.43 (D 3.0 - 3.3), the IT8 is a poor test of shadow response

- Open the RGB scan in Photoshop and write down the RGB values for every gray scale step
- Plot the RGB values on graph paper against the L* values listed for each step in the target reference file’

If you don’t have time to plot a proper tone curve, just look for the following approximate values in the IT8
scan.

A good IT8 scan should have RGB values roughly as follows:
IT8 gray scale patch RGB

GS0 235 -250
GS11 100 - 128
GS23 5-25

Adjusting scanner tone curve

If your scanner’s tone response curve deviates too far from the suggested curve, you can alter it by adjusting
the tone controls and/or internal setup functions, as available. For detailed instructions see your scanner
manual or contact the manufacturer.

2 To read the L* values, open the reference file in Microsoft Excel or a text editing program like BBEdit.
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RGB from CMYK scanners

The RGB option on some older CMYK scanners creates a ‘processed’ RGB file from CMYK values which
may lose some of the original RGB data. The following procedure should deliver a more faithful, or ‘raw’
RGB file. If your scanner’s RGB option already produces raw RGB then ignore these instructions.

To force RGB from a CMYK color computer
- Neutralize gray balance, (make C, M and Y signals equal on neutral grays)
- Disable GCR, UCR and UCA, so that C, M and Y reach 100% in the darkest black areas
- Disable all color correction or color tables
- Create a tone curve with more shadow detail than normal (see Ideal Tone Curve)
- Save the image as a CMYK file then convert to RGB by stripping the black channel (see below)

Stripping the black channel
- Open the CMYK file in Photoshop and select Window ... Palettes ... Show Channels
- Drag the black channel from the list into the trash can at the bottom of the palette

'e'n;ﬁ Channels  Faths ] 'e'n;ﬁ Channels  Faths 'e'n;ﬁ Channels & Paths
[l (e e [l (emee e & |~ [cyan ]
[ |:|.Cyan k24 [ |:|_Cyan i a8 |:|Mage_nta' 2
B Magenta He i Magenta He EB Yellow H3
=i Yellow’ 3 Yellow’ 3
3 |:|Bhd= [ 3 |:|Bhd= e [~ el
o = [ [E & [ |

Dragging the black channel to the trash can in the Channels window
- Select File ... Mode ... RGB. (This simply renames the CMY channels as RGB.)

M Laver Select Filter VYiew Windo

SR Bitmap
Adjust M Grayscale —

" Duplicate.. | Duotone
Apply Image... Indexed Color... & e o
Calculations.., + RGB rolor =

———————| MYk Color =
tmage SI?E--- Lah Color I D“d )
Calivas vize. Multichannel | 5
Rotate Canvas [ .
Crop v 8Bits/Channe| = — o
Trim... 16 Bits/Channel

El

Reveal All Color Table... I
— = f Blue H3
Histogram... Assign Profile... :
Trap.. Convertto Profile...

Extract.. "X
Liguify.. O¥X [ =

b

After Mode-RGB the CMY channels change to RGB
- Save the new RGB image under the same name.

IMPORTANT: If used for profiling, this process must also be used for production scans.
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Specific scanner settings

Heidelberg 3000 series

There are two ways to set up Hell 3000-series scanners for true RGB scanning. The ‘Direct-RGB’ method
exports an RGB file directly but eliminates any possibility to alter the 16 - 8 bit curve applied inside the
scanner, apart from end densities. The ‘Strip-K’ method lets you modify the internal curve but yields a
CMYK file from which you have to strip the K channel to get true RGB. Although the 'Strip-K' method
seems clumsy, the conversion from CMYK to RGB is very fast and can be applied as an action or with a
scripted hot folder.

Both methods are in common use and deliver virtually identical results. The choice simply depends on your
workflow goals. If you want to eliminate all decisions prior to scanning and have a common setup for all
originals, then the 'Direct-RGB' method is simplest and slightly faster. If you plan on using different setups,
for example a special curve to improve extremely underexposed originals, then use the 'Strip-K' method.

Heidelberg 3000 series - ‘Direct-RGB’ method

The following method (thanks to Tommy Scarborough, RRD Dallas) produces an RGB file directly but
eliminates any possibility to alter the internal scanner curve except for end densities. For more control of the
internal scanner curve, use the ‘Strip-K’ method described below.

- Select the H110-TTFF-R-DIA setup supplied with the scanner

- Set White density to 30 (transmission) or 25 (reflection) for 0%

- Set Black density to 300 (transmission) or 280 (reflection) for 100%

NOTE: In the TIFF-R mode, a White density setting of 30 is equivalent to a highlight density of about 0.08
and a Black density setting of 300 is equivalent to a shadow density of about 4.00. Don't ask me why!
- In the USM dialog, switch the first two values (white line and black line) to zero
- TRANSMISSION: Perform a transmission ‘Basic alignment’ on the clear drum, or through the oil and
overlay film, (if oil-mounting)
- REFLECTION: Perform a reflection ‘Basic alignment’ on two layers of super-smooth, high-brightness
(97 or higher) Laser-printer paper, or equivalent
- Scan the target and save it as a TIFF RGB file
- Open the RGB image of the target in Photoshop

- CHECK WHITE DENSITY: If R, G or B reads 250 or higher in the white patch of the target, reduce the
White density by 5 (e.g. from 30 to 25) and repeat the scan

- CHECK BLACK DENSITY: If R, G or B reads 5 or lower in the infinite density patch, increase the
Black density value by 10 (e.g. from 300 to 310) and repeat the scan

- SAVE THE FINAL SETUP for future use

Heidelberg 3000 series - ‘Strip-K’ method

The following method ‘smuggles’ raw RGB data out of the scanner inside a CMYK file from which the
black channel is ‘stripped’ and the CMY channels are inverted to produce an RGB file. The advantage of this
method is that it allows you to alter the scanner’s internal 16-8 bit curve as well as end densities.

- Select the base settings ‘H110-TIFF-RGB DIA’.

- Set White density to 10 (0.10) for 0%

- Set Black density to between 400 (4.00) and 450 (4.50) for 98%

- OPTIONAL: On the Separation Gradation curve, change the output value for density 1.00 from 47% to
55% for a darker basic scan, or make any other desired curve change

- In the USM dialog, switch the first two values (white line and black line) to zero
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- TRANSMISSION: Perform a transmission ‘Basic alignment’ on the clear drum, or through the oil and
overlay film, (if oil-mounting)

- REFLECTION: Perform a reflection ‘Basic alignment’ on two layers of super-smooth, high-brightness
(97 or higher) Laser-printer paper, or equivalent

- Scan the target and save it as a TIFF CMYK file

- Open the CMYK file in Photoshop and select Window ... Palettes ... Show Channels.

- Drag the black channel from the list into the trash can at the bottom of the palette

- Select File ... Mode ... RGB. (This simply renames the CMY channels as RGB)

- Save the new RGB image under the same name

- CHECK WHITE DENSITY: If R, G or B reads 253 or higher in the white patch of the target, reduce the
White density by 2 (e.g. from 10 to 8) and repeat the scan

- CHECK BLACK DENSITY: If R, G or B reads 5 or lower in the infinite density patch, increase the
Black density value by 10 (e.g. from 400 to 410) or reduce the Black % value (e.g. from 98% to 96%)
and repeat the scan

- SAVE THE FINAL SETUP for future use

IMPORTANT: When using the H110-TIFF-RGB-DIA setup you must save the scan as TIFF CMYK, not
TIFF RGB. If you save an RGB file direct from the scanner (asimplied by the manufacturer’ s default RGB
setup), the results will be unacceptable for color management work! Note also that all production images
must be scanned identically and must also have the black channel stripped, as above.

Scanning from LinoColor or NewColor

Profile the scanner using the ‘Calibration scan to disk’ function. Software settings will depend on available
variables and the particular scanner, but the goals remain the same, i.e. use no color correction or USM and
try to obtain a good tone curve from the deepest shadows to the lightest catchlights. See the manufacturer’s
instructions for your software.

Copyright © 2002 Hutcheson Consulting scanning guide_18 7/8/02



ICG 360i - ScanXact software (latest version)

The following control settings have produced excellent transparency scans on ICG 360i scanners using the
latest software version available as of February 2002. The new software version produces dramatically
improved shadow detail in raw RGB scans. Older software should be up-graded before using ICG scanners
for ICC / RGB work.

Reflection settings may vary slightly (untested at this writing.)

Image Dattaaea——————————— 1

Image Name: |\g\<_'i’rnlE Drum |

Qutput Folder: 1CG MAC:Desktop Folder:scanner output

Change I

Control Settings: [ HCT_RGBE TRAN D20222C

ox J

Medium: [Trar’isparency Extended Range > I
: = Cancel

Analysis Filter:  [Red =1 iPresrﬂn!
Hold Height Width File Size
Input Size ®[ szee Jin [ swre |in 605 Kb
Output Size @ 1260 |in [ 1874 |in Drum Speed
445 rpm
Enlargement | 100.01 |% | tann |%

Input Res (¥ x H)

Output Resolution 300 x 300 dpi
Automatic Resolution [ ] [4 Anamorphic distortion
Ealculator [ Interpolation
Quality: B4 Focus from Prescan
Screening Guide: | = 160 1pi = [ AutoSetting

RI||||
ci|||||
S S, mnV....................125

Lighter Lighter Datker

= Gradation for Image i ="c——H =—gGradation for Imagel=""c———Ho

: VEI 6 VEI
7 SN . TP = 7 SRS .| W

Lighter Datker Lighter Datker
Coritral: @) 1/4 Tane ) Midtane () 244 Tone Coritral: ) 174 Tane @ Midtone () 244 Tone

ICG ScanXact windows
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=——— gGradationfor Image 3 =—"———18
PEIUEEI. Se———— |
L SUSDNBRS | SR,
Lighter Datker
Coritral: ) 174 Tane ) Midtane @ 244 Tone

=———Colour Correction for Inage 3 =—"—=H
> RUSESSRIS.. | S g =
/P W—— IEI
B h A
Less Mote L,
Colours @ Cyan (0 Magenta (O Yellow
O Red O Green O Elue

Note that all six color correction panels should look identical (only Cyan is shown here.)

Auto Highlight & Shadow for Image.3:

=

[ Highlight ?
Dchadow . . ¢

Retain Cast

' Remove Cast

&

B

=———— Grey Correction for Image.3 =—"—8H
tidtore ¥ [sols
77—, WS o
Retain Cast Rernowve Cast
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Fuji Celsis drum scanners (recent software versions)

The following setup has produced excellent results on the latest Fuji Celsis drum scanners. Note that your
software and menu options may differ. If you cannot find the settings or files named here, contact your
service provider for help.

= Colour Correction

Sample Correction

Limiters =————| |=———Black Printer
S Limiters — Black Printer
Al 12Values Dot % Black Offset (Cal 11
Red ellow Green Cyan Wiolet Magenta White Black . :
[ Active Black at EB
ellow |l].l:ll] | \l].l:ll] | \l].l:ll] | |l].l]l:l | |l].l]l] \ |l]-l]ﬂ ‘ Glan Black Dot % at Enter Black H
Magerts 000 ][00 (000 |[ooo |[ooo [oe0 ] Magents Bk sloge (Cal 11)
cin  [000 ][ooo [[ooo [ooo ][ooo  [[oon | velloy 3 Colour Bic (Cal §14)
gleck [0.00  |[000  [[ooo (oo [o0o  |[ooo | mack [ 0] [ 0] 4Colour BiMax (Cal 5143
[ Shew current differences Additivity (Cal 514)
[ Level1 | [ cancel | ok || cancel | | ok | [ cancal | [ ok il
luminl]sity Grey Balance &PD
— PrintDensity - — Grey Balance (Cal 13) Enter White & Black:
— Luminosity Curve —— (Cal 504) coom ¥ 3
(Cal 503) Sep 1 -0.25 -19 -18 -18 -5 — Image Range
Eriter 'white Enter Black
= Separation | Lowest VI | Highest |
3 Reflection
2 Original Cuan I'!]'I I'II'I ]
Density
. o] vacerts [5.00] [018] [2
B Vel low m .
7 ]
o [o][0]
& T Auto W Correction Trans
Curve Description 144142 344 15 3]
[ User Defined i | 16 250 176 176 176 29 Select EW/EB Point |
G B Windaw {Cal S06)
Cancel I 0K Iﬂ [ﬁ | fever2 | [ Cancel ] “ 0K ]I

Main Celsis settings

Save these settings for use whenever scanning RGB images. You will need at least two setups, one for
transparency and one for reflection scanning.

Scan with these settings but always manually check the White & Black density values, as the saving and
recalling of these is known to be unreliable on many versions of Celsis software.

Perform an ‘Autobalance’ on the clear drum (or through the oil and overlay film, if oil-mounting.)
Do NOT set any tone or color parameters, and scan with USM off.

In recent Celsis software it is safe to export the file as RGB, however if this is an older Crosfield
scanner, or if there is any doubt, export it as CMYK and strip the black channel as described earlier.

Note: It may be necessary to darken or lighten middletone controls in addition to these settings.
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Crosfield drum scanners (older software versions)

Older Crosfield scanners that are programmed from the keyboard instead of from the Mac may require a
different setup, depending on firmware & hardware versions. This setup assumes you will scan to a CMYK
file and then strip off the black channel in Photoshop, as described earlier.

Note: It may be necessary to darken or lighten middletone controls in addition to these settings.

Perform a full Magnascan boot 7 CAL 28 ENTER
procedure
0.12 ENTER
CAL 199 ENTER (recall full?) 0.12 ENTER
0.12 ENTER
YES
(0.05 if oil mounted)
CAL 12 ENTER (0.00 for reflection work)
0 ENTER 0.0  ENTER
0 ENTER
... (repeat a total of 24 times) 8 CAL 29 ENTER
C CAL 13 ENTER 3.90 ENTER
3.90 ENTER
0 ENTER 3.90 ENTER
5 ENTER
10 ENTER (2.50 for reflection work)
15 ENTER
20 ENTER 100 ENTER
25 ENTER
20 ENTER 9  CAL503 ENTER
40 ENTER 10 ENTER
50 ENTER
7.55 ENTER
60 ENTER
575 ENTER
70 ENTER
450 ENTER
80 ENTER
3.55 ENTER
85 ENTER
2.90 ENTER
90 ENTER
2.45 ENTER
95 ENTER
1 ENTER 2.09 ENTER
00 1.80 ENTER
1.54 ENTER
M CAL 13 ENTER 133 ENTER
0 ENTER 1.15 ENTER
5 ENTER 1.01 ENTER
... (etc. - same as step 4, above) 0.89 ENTER
0.79 ENTER
Y CAL 13 ENTER 0.70 ENTER
0 ENTER 10 USM O ENTER 0 ENTER
5 ENTER .
... (etc. - same as step 4, above) 11 Save the above CV in a spare memory
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Scitex EverSmart™ - Transparency
The following setup has produced excellent results on Scitex EverSmart™ flat bed scanners. These settings
were last tested in March 2000. Your software and menu options may differ.

In the general setup window, select Gradation, Color Table & Sharpness settings shown below (left).
Other fields may be different. Make a transmission pre-scan.

Click the Black/White icon and set up the end densities as shown below (center and right.)

Save the End Points with a name like ‘Clrsync T Endpts’, return to the Setup Dialog then make sure
the End Points setting is the same name you just saved.

Save the setup under an easily recognized name, like ‘ColorSync Tran RGB’.

—— Setup Dial —— - =

[l etup Dialog =] End Points ——=s ——End Points
o S— ——
Modo: (G FE 3 [ wenite point N BarkFoini N\ [whitdBsint |  Dark Point
For mat: [ Autamatic | [ set vinite P ] [ Autamatic | [ et Dark Pt ]
Media: [ Fositive |3
Smooth:More [ =] (2o | Neutralize: 3% [ Meutralize |

Crop

: Beeaye o] B —
t[rzae7](mm_ =] w:[i79.05 HE R | Cast: [ Flo |
Scale: % | HirEar ‘White Dark

Density : ﬁ 3 Density : W’iﬁ

Scan
H ¥ Dark density = 5,70 White density = 0,100
Resolution: B

[ Walies: [ Walies:
- = ; = ;
e Exposure: [ I, 2 Exposure: [ I, 2
Eralstios S [RETTEG] Table- Dirsune.T Endpts Table- Dirsune.T Endpts
Color Table:
Sharpness:
T [ dutoall ][ Cancel J [ 0Kk ] [ dutoall ][ Cancel J [ 0Kk ]

Scitex transmission scan settings

Load this setup every time a transmission original is scanned and check the end points are as saved. If not,
correct them before scanning, but NEVER adjust the scanner’s controls to suit the original.

Scitex EverSmart™ - Reflection

=—— setup Dialog —= - -
) Spsag = End Points =——End Points
Tupe: .. —
Mode: [T D2 [ wenite point N BarkFoini N\ [CwhiEsint ]  park Point
Farinat i =] [ #utariatic | [ setvenite P ] [ #utariatic | [ set Dark Pt @]
easa: (Pl ——
Smooth:[Hone 3] [S0aw | Meutralize: 43 [ Neutralize ]
ErLp - Remove 9 Rernowve ,_V—
e s IR 4 EEE] cht PP 0] cast: 1 — [0 |
Scale: [1o000fF® (Mo ithite Dark
< Density [ [y ¥ Density - Wﬁy—ﬁ
can . ;
i e D density = 271 White density = 0.05
Resolution -12 oo -ﬂm = :
B [ Values: [+ Walies:
£ z [ = : [ =
End Points: ClrSuncRE . | % Exposure: | & 2 Exposure: |4 & k
Gradation:  [G_leRile 3]
radeien e Table- Dirsune R Endpts Table: Dirsunc.REndpts
Color Table:
Sharpness:
R [ dutoall ][ Cancel J [ 0Kk ] [ dutoall ][ Cancel J [ 0Kk ]

Scitex reflection scan settings

- Make a reflection pre-scan with the settings shown above.
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- Click the Black/White icon and set up the end densities as shown (center and right.)
- Save the End Points with a name like ‘Clrsync R _Endpts’ and return to the Setup Dialog.
- Save the setup under an easily recognized name, like ‘ColorSync Ref RGB’.

Load this setup every time a transmission original is scanned and check the end points are as saved. If not,
correct them before scanning, but NEVER adjust the scanner’s controls to suit the original.

Minimizing optical flare in flat-bed scanners

Like all flat bed scanners, scans made on an EverSmart may suffer from unpredictable variations in shadow
density due to flare in the optical system. This flare can make the shadow density of a specific scan appear
lighter or darker after applying a profile that was made with a different amount of flare.

To minimize flare, mask off any clear glass to the sides of the chrome to prevent unwanted light shining
onto the lens, keep the optics clean, especially mirror and lens surfaces & maintain a clean environment with
little or no airborne dust or powder

Travelling light sour
avaERant sourca Black masking film

Mask supplied with scanner

Minimizing flare on a flat-bed scanner

Other scanners

If your scanner is not listed here, contact your service provider and ask how to achieve the guidelines
described in this document. Note that the settings shown here may change with software or hardware
revisions. If you do not recognize the settings or files, contact your manufacturer for help.
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Creating a scanner profile

These notes are a general guide covering those aspects of profiling that relate to scanner setup and capturing
the target image. See your software’s documentation for detailed instructions.

Setting up the scanner
Scan the ITS target or the HutchColor HCT target as follows;

- Mount the transparent target as you would for production scanning. Avoid Newton’s rings, dust or dirt.
If you scan images in oil, mount the target in oil too.

. Focus and select the aperture recommended, then calibrate the scanner on the clear drum’. If you
mounted in oil, calibrate through the oil and any overlay film.

- For reflection work, mount a reflective IT8 or HCT target as you would for production scanning and
calibrate on a double thickness of smooth, matte, white, high-brightness laser printer paper or similar
material.

Note: On drum scanners, the surface of the double-thickness paper must be the same height as the surface of
the original, otherwise illumination may not be correct. If necessary, add additional layers or use only asingle
layer of paper until the brightness of the paper is as bright or brighter than the whitest area of the original.

- Crop the original and set enlargement for about 1000 pixels in the long target side.

Target size resolution (ppi) x enlargement = approx. pixels (long side)
4' x5 (trans.) 300 70% 1000
5 x7 (ref.) 300 50% 1000
35mm  (trans.) 300 225% 1000

- Set zero unsharp masking (also recommended for production color management scans).
- Select the saved CMS setup. DO NOT set white and black and DO NOT try to ‘improve’ the target.

Creating the target scan
- Scan the target and save it as a TIFF file (CMYK or RGB, depending on the type of scanner.)

- If the target scan is CMYK, open it in Photoshop and use the EXACT procedure described under
‘Converting CMYK scans to RGB (stripping the black channel)’ to convert it to RGB.

Cleaning up the target scan

- Check the scan in Photoshop for noticeable scratches, dust or blemishes in the target patches.

- Carefully retouch out any serious marks using the clone brush, taking care not to copy color from one
patch into another.

- Do NOT make any tone, contrast or color changes to the raw scan.
- Save the retouched target scan over the original.

Creating the profile

Run the profiling software according to its own instructions.

® Calibration is variously known as ‘ Autobalance’, ‘ Zero’, ‘Reset’, ‘Basic Alignment’, etc, on different scanners.
On some scanners this is an automatic function with no user control.
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Extended range profiles

If the transparent target’ has a lower D-max than typical slide film (often the case) then the scanner profile
made from that target will fail to ‘see’ very dark shadow details in extremely dark or under-exposed
transparencies. This problem is greatest in IT8.7/1 targets but may also be seen to a smaller extent with the
HCT target due to emulsion-batch and processing differences.

A crude but effective way of solving this is to modify the TIFF file of the transparent target to ‘fool’ the
software into thinking the target had a longer density range.

This procedure does NOT truly characterize the scanner at higher densities, but it does yield a profile that
will at least accept RGB values up to the scanner’s maximum sensitivity.

Add an ‘Infinite density’ patch

Prior to scanning the target, add a double thickness of blackened litho film, Scotch Type 850 Silver
tape, or some other highly opaque material in the scan area, to represent infinite black density.

Two layers of black film or silver tape

Adding an infinite density patch to the target

Set up the scanner and create the target scan as described earlier.

Modify the raw RGB scan

Open the target scan in Photoshop and compare the RGB values in the infinite black patch to those in
the blackest step of the target gray scale.

Do 974K /1430
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Comparing the infinite density and the darkest gray scale RGB values

* Thistrick is not necessary with reflective targets.
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Subtract the black film RGB values from the RGB values measured in the blackest step of the gray scale
to get three numbers indicating the R, G and B differences.

e.g. (in the example shown above)

Targetblack - Infinite density = Difference
R 21 - 3 = 17
G 22 - 3 = 18
B 17 - 3 = 14

In Image — Levels, enter the smallest of the R, G and B differences in the top left box, then click OK.

=——————— levels
— Chamnet:[RGE____ [3] ==
InputLeveIs:lH |I.l]l] |255
= =
outputLevels:[0 | M Preview
| |
- N

Adjusting contrast in Levels

Save the modified target scan with the suffix ‘xt’ (for ‘extended’.)

Create an ‘Extended’ profile

In the scanner profiling software, use the extended target file to create the scanner profile. Also build a
normal profile for use with good originals that need no shadow expansion.

CAUTION: This profile will reproduce shadow detail and very deep shadow colors more effectively than a
profile made from aplain 1T8 scan, and in most cases will produce improved results. However it is
technically less accurate than a‘normal’ profile. A normal profile may produce better results when exactly
matching alarge format transparency.
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Production CMS scanning

Basic rules
- The scanner must be set up exactly the same way in production as when the profile target was scanned.
- Always calibrate on the clear glass or drum before each scanning session.

- Remember that the scanner's controls must not be adjusted at all to suit the output device, nor to correct
for over- or under-exposure or color casts’.

RGB image editing
For best results, highest efficiency and greatest long-term value, keep the image in RGB during all image

editing stages and archive the edited image in RG, not CMYK.

All traditional scanner adjustments such as setting highlight and shadow, cast removal, color correction,
sharpening, etc. should be done in Photoshop 6 or later.

For a quick and efficient transition from CMYK methods to an all-RGB workflow, contact Hutcheson
Consulting (www.hutchcolor.com) for a custom training course.

Rendering intent

When converting from RGB to CMYK, a good rule of thumb is to use Perceptual for transparencies and
Relative (with Black Point Compensation on) for reflective originals. When in doubt, use Perceptual with
Black Point Compensation off. Note that the two intents may produce different density and contrast curves,
depending on the software used to make the scanner and printer profiles. Experiment to find the settings that
work best for your work.

Unsharp masking (USM)

To maximize the value of RGB scanning, un-sharp masking (USM) should NOT be applied at scan time.
Scanning without USM makes your RGB file more valuable, especially if it may be output on more than
one device or at more than one size. The best time to apply sharpening is after image editing, either
immediately before, or just after the image is converted to CMYK. This implies sharpening in Photoshop.

Sharpening in Photoshop

Some traditional drum scanner operators will swear their hardware-based USM is better than Photoshop’s but
in the end, the differences are much smaller than they realize and the advantages of previewing USM on a
screen display and being able to change sharpness after scanning outweigh any theoretical advantages of
scanner sharpening. Many successful printers and separators have switched over to Photoshop sharpening
without any of their clients noticing!

Amount, Radius & Threshold

A good general rule for Photoshop sharpening is to use the SMALLEST RADIUS that generates useful
sharpness and the HIGHEST AMOUNT the image can stand. Feel free to use high Amount values - even
500%, except on flesh-tones, which may need a lower amount. Keep the radius small, typically LESS
THAN 1.0, unless the original is actually out of focus or enlarged to about 800% or more.

° These edits will be made later in an ICC-aware editing application like Photoshop 6.
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Keep Threshold at 0 for normal work. Many people try to eliminate grain with the Threshold control. Values
up to 6 can sometimes be effective, but if used too much, the Threshold variable can actually degrade an
image. Grainy originals often reproduce best when NO attempt is made to eliminate grain!

|
|

Unsharp Mask
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Good default USM settings for Photoshop

Viewing sharpening at 50%

One of the big advantages of sharpening in Photoshop is the ability to preview the result on screen. The best
way to view USM in Photoshop is at a screen magnification of 50%, as this most closely approximates the
resolution of the printed page. The simple explanation is that printing a 300 dpi image through a 150 Ipi
screen reduces fine detail by about 50%, which is also what happens when you view a file in Photoshop at
50% magnification.

If you view a sharpened image at 100% magnification the ‘halo’ or ‘fringe’ will appear more aggressive on
screen than on paper. Enlargements between 50% and 100% should not be used (to judge sharpening) as the
screen image will be aliased (jagged). Enlargements below 50% will fail to show the full effect of USM.

Why not sharpen the RGB image?

- Pre-sharpening the RGB file reduces the archival value of the raw RGB file because the maximum
enlargement range will be limited. For example, a halo width that is acceptable at 200% will be
unacceptable at 400%.

- Pre-applied USM demands a re-scan if the client requests a lower amount.

About the author

Don Hutcheson (don@hutchcolor.com) is an independent consultant who develops and installs ICC-based
color management systems. Over thirty years of color scanning help him bridge the learning gap between
traditional CMYK color separation and modern color methods. He teaches color management at GATF
(Graphic Arts Technical Foundation — www.GATF.org) and at individual user sites. Clients include some of
the world’s best commercial and fine art printers, separators, publishers, photolabs, movie studios, art
galleries, image banks, billboard printers, magazines, newspapers and manufacturers of color management
software and hardware.
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