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Controlling Output Quality Using
Controls wmatéahmAutRestirmcX1l1®ns

With the release dheVersion X10RIP software from Onyx Graphics, profiling media

has become much simpler. Key to this improgams the new autoated ink restriction
tools in Media ManagerUsually, the default settings are adequate for getting reasonably
good results. However,hven profiling print modes that utilize variable dot technology
(either througtvariable drop sizegr selective striking of dots), adjustments to variable

dot usage are possible as part of printing the ink restriction swWalitththis advanced

tool you camaccount for print artifacts and help to improve output quality.

This documenexplains how tanodify variable dot settings for a single channéth an
example of usingvariable dot configuration to account for print banding.

Advanced Variable Dot Control in Media Manager

When profiling withAutomated Ink Restrictionshe variable dot settingseaaccessed by
pressing the fAVariable Dot Setupéo button in
(See Figure 1) (Note: Changes made to the variable dot settings require the ink

restriction swatch to be 4grinted and raneasured which will potentiallynvalidate any

other steps of profiling for the print medhat have already been compléted

This tool will allow you toindependently control the variable dot usage for each ink

channel available in the printer as well as import and export curvegseinsimilarly
defined print modes.

Get all the latest news atww.onyxgfx.com Please contaaharketing@amyxgfx.comwith any feedback, comments or suggestions.



http://www.onyxgfx.com/index.php?area=about&src=feature_focus

% ONYX

Variable Dot Curve
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Figure 17 Variable DotSetupDialog

This dialog displaysariable dot curve for an ink channel & ink coverage curve

(blue) as well as curves (grey & black) that control the transitions between the available
drop sizes. In this instance (and the examples used in this document) the print mode has
three drop sizes available which means that there are two ink transition &axiable

dot settingsare controlled by single ink channedt a time

Oncechangs to thecurveshave been mader one channethey can be copied to other
channels available in the print mode. Note: Other printers may support more drop sizes,
but the techniquestill apply. It is useful touse the display of the amounts of the does
implied by the curves as the cursor is moved over the cwivigs editing and making
changes

Default Variable Dot Curves

Each printer driver defines default curves associated with the ink configuration used by
the print mode. For many printetie default curves will be the same as those shown in
Figure 1. The curves in Figure 1 are also shown in Figure 2 with a simulated example
that represents the variable dot output associated with the curves.
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. .FiQ-U-reZ I Default Variable Dot Curves wittihe Simulated Output

To better understand the effectabfanges to the Variable Dot Settiragsthe outputthe
remaining discussion will present various configurations of both coverage and transition
curves along with simulations of the output that esatiof curves produces.

What do the curves control?

The coverage curve controls the number of dots pleegatdles®f the typeof dot
placed The horizontal direction on the graph corresponds to desired ink use. The
vertical value of the curve defis the actual coverage of dots used.

In Figure 2 the coverage curve goes from point (0,0) tol(@3, and then to point (100,

100). This can be seen looking from left to right in the simulated output as the dot
coverage increases until 33% at whiclinpd@00% coverage of dots is achieved. The
remaining patches in the output are made up of a solid fill of dots that change in size from
small to large.

The transition curves define thelative mixture of dots that are actually placed. At each
horizonta location in the charthe relative positions of the transition curves determine
the relative amounts of each dot size for the desired ink coverage.

Regarding th@utput in Figure 2, because the SaM#dium transition curve goes from

(33, 0) to (66,100) the dots go from 100% small dots and 0% medium dots with an input
of 33% (horizontal position) to 0% small dots and 100% medium dots at an input of 66%.
The same logic applies to the medHarge transition with large dots replacing medium
dots.With an input of 40% the MediurBmall transition curve is at 20% indicating that

20% of the dots placed will be medium size and the remaining 80% of the dots placed
will be small.
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Transition curve guidelines

Because transition curves define relative placemeantities (i.e. the percent of dots
actually placed) most positions on the chart are meaningful. The following guidelines
may be useful:

1. The coverage curve defines an absolute coverage amount. The transition curves
define relative amounts. Therefptlee coverage curve can have any value
independent of the values of the transition curves.

2. The posdiions of the curves interatt achieve the output goals.

3. Youcanessentially eliminate dot sizey placing transition curves on top of one
another, Forexample, by placing the mediularge transition on top of the
smalltmedium transition curve you turn the curve into a sitaatje transition
(eliminating medium dots).

4. Because of guideline, 8ach vertical position of the transition curves for smaller
dat size transitions should always ligher or the same as the positiohthe
transition curves for larger dot size transitions.

5. The slope of the curves can be flat. However, for each horizontal position in the
chart, at least one of either the coveragere or other transition curves should
have a nonhorizontal slope. In other words, least one of the curves should be
changing. Otherwise there will be no change in actual output foretitfes in
input.

6. The output density should increase withressing input coverage. Generaliy,
is a good idea for the transition curves to either bizbotal or go up (increase).
Otherwise you will be placing more of the smaller dots than the largerwlidis
increased input coverage.

Figure 3 is an examplofsome Variabldot curves that differ widely from the curves
shown in Figure 1 and 2. In this case the coverage curve goes diagonally from (0,0) to
(100, 100) representing a steahdconsistent increase in dot coverage for each input.
Readimg the dart from left to right,he two transition curves are at 100% between
horizontal positions 0% and 35%hich indicates that 100% of the dots placed in this
coverage area should be large. At 35% (actually 35.00ah&ojnediurdarge transition
curve dropgso zero and remains there while the samadldium transition curve stays a
100% until a horizontal position of 6§%vhich indicates that00% of the dots between
35% and 68% coverage should be medium. At about 68% the smalmedium and
mediumlargetransition curves are Ogitndicating that 100% of the dots between 68%
and 100% coverage should be small.

The output below the chart in Figure@nfirmsthe lower coverge dots are all large
dots, he middle coverage dots are all medium sized, and #resoéd coverage dots are
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all small. We also see that the tone ramp of the patches does not steadily increase in

densitywith incre
rather than up.
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Figure3i‘ Exampleoutputshowing séarate control of coilerage and dot size selection

Variable Dot Settings in Relation to Ink Restrictions

Ink Restrictions are built upon the dot coverage and dot size use defined by the Variable
Dot Settings. This means that the output of Ink Restrictiensrbe the input to the

curves in Variabl
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Figure4i Identical results are achieved when an ink restriction results in limitingoink
66%ink (Topchart) and setting up a Variable Dot configuration to use ngéadots

(Bottomchart)
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It is not as important that théariable dot settings control thek limiting and the dault
tone scale, écause the Automated Ink Restrictiovif perform thesestes going into
calibration.

Ink Limiting

There are two ways to gvent use of the large dot sizes, as shown in Figufn4nk
restriction resulting in a 66% ink coverage is applied to the same default variable dot
curves from Figures 1 and 2. The remaining curve below this ink restriction is identical
to thesecondwvay of achieving this goal by defining a variable dot curve setup where no
large curves are enabled (flat mediarge curve at 0%). The upper method requires
that the ink restrictions are set up appropriately so that the imicties curves do not
exceed66%. The lower method ensures that large dots can never be used. However,
with the upper method the ink restriction can be adjusted to possibly use some small
amount of large dots (possibly to improve output dyal This is more difficult to
accaonplishif the limiting is in the variable dot setugs changes to this will require-re
printing and remeasuring the ink restriction swatch.

Tone Control

Any tone mapping performed in Variable Dot Setup balladjusted to the same output
because the Aamated Ink Restrictions perform tone mapping to achieve a linear density
going into calibration.
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Figure51 Examples ofariations of semiequivalent variable dot cues (top), and tone
mappingadjustment curvegx) that achieve variations (bottom)

Mathematically speaking, tone mapping is performed by applying a tone mapping

functiont(x) to the input of the curve functiofix). Thus, the final output of ink
restictions can be expressedyasf(t(x)). All curve functions that can be expressed as a

Get all the latest news atww.onyxgfx.com Please contaaharketing@amyxgfx.comwith any feedback, comments or suggestions.



http://www.onyxgfx.com/index.php?area=about&src=feature_focus
http://www.onyxgfx.com/index.php?area=about&src=feature_focus
http://www.onyxgfx.com/index.php?area=about&src=feature_focus
http://www.onyxgfx.com/index.php?area=about&src=feature_focus
http://www.onyxgfx.com/index.php?area=about&src=feature_focus
http://www.onyxgfx.com/index.php?area=about&src=feature_focus

% ONYX T HRIN/FE

tone mapped version of another curve fungtwill result in identical output after ink
restrictions are applied.

The top rowof Figure 5 depictgarious Variable DoSetups that will result in identical
output after ink restrictions are applied. As long as the differences involve the horizontal
movement of points on all of the curves (both coverage as well as transition dineies)
differences can be expressedd@sne mapping adjustment curve. The bottomof

Figure 5 displayshe tone mapping functions which were applied toctin@es depicted

in Figure 1 & 2resulting in the corresponding curves above each tone curve.

Generally, it is only important to dat the relative coverage and dot sisé®n defining
variable dot usage. Time spent trying to achieve differences in final tone outiput wil
essentially be wasted. If you dedioeachieve specific tone mapping goaiss
recommended that the targendiies in the calibration step be adjusted.

Considering Printed Output

The simulated output in FiguBeassumes that the printer is capable of accurately placing
all dots in exact locations. In practi¢tkere are many variables that cause printed dots t
shift location from the ideakxact location Figure 6displays a comparisdetween a
simulation of theexact, ideaplacement of dots with a simulation where the dots have
some mmor random perturbation to them, whigsults in a jumble of the pattein the

33% and 66% patches.
¥
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Figure 61 Difference between ideal placement of datp) and placement with slight
random variationgbottom) better simulating the variability in actual printing conditions

Note: Since printers are more likelyltave some variability in the placement of dots all

remaining simulations in this document will have the same random perturbations applied
to them.
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Making a Difference with Variable Dot Settings

Since tone mapping and ink limiting are not ideal objectivesariable dot settingshe
remaining aspect that can be controlled is graininess and output quéétwill look at
making progressive changes to the default curves from Figures 1 & 2 and evaluate the
differencesa better understaritie effect orthe output

For completenessve repeat these curves and simulated outpkitgure 7. These atbe
baseline curves which we will call TOBO.
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Figure 81 Variable Dot curves with bottom points shift&/3left from default curves
(ToB)

In Figure 8 the bottom points are shifted 1/3 of the way to the left while leaving the top
points alone. We will denote this as TOB1 indicating a shift of the bottom curves. (Note:
This differs from the lefmost dart in Figure 5 in that the bottom transition point of the
largemedium curve is no longer the same as the top transition point of thensetillm
curve).

In Figures 9 and 10 are depicted curves labeled TOB2 and TOB3 indicating further
shifting of the Iottom curves more and more to the left until both the transition curves
start at point (0, 0) in Figure 10 (TOB3).
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Figure 97 Variable dot curves with bottom points shifted 2f8from default curves
(TOB2)
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