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HALFTONE IMPRINT’S PARAMETERS IN MODERN METHODS

OF COLOR REPRODUCTION

На підставі дослідження колірних, градаційних і оптичних

характеристик тестового тонового оригіналу визначено

вплив технологій кольоровідтворення на стабільність якості

тиражного відбитка плоского офсетного друку. Проведено

аналіз точності відтворення нейтрально�сірих відтінків при

різноманітних режимах кольоровідтворення. Проаналізовано

динаміку зміни загального контрасту друку та визначено

раціональні режими технологій кольоровідтворення для

додрукарських процесів підготовки тонового оригіналу.

Ключові слова: офсетний друк; кольоровідтворення;

відтінок; контраст друку; оптичні властивості відбитка.
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I. Introduction

The most important stage in

halftone reproduction is the elec�

tronic data translation from the

original RGB layout to CMYK�color

separations by Raster Image

Processor (RIP). This will minimize

color inks usage because of

increasing black [1, 2], allowing to

keep the neutrality of achromatic

colors on reproduction, reduce

moire in the brown image areas,

as well as expand the color gamut

reproduction, which simplifies the

color management process.

Minimization of total color ink

amount in the full�color reproduc�

tion is achieved by two color sep�

aration technologies [1–3]: under

color removal (UCR) and gray

component replacement (GCR).

Moreover, modern software tools

allow to choose the existing color

separation technology options, or

create own black transfer curve

[3]. However, the presence of dif�

ferent modes of color separation

does not ensure qualitative and

stable printing process.

The stable printing process

requires stable color and halftone

reproduction; the controlled

parameters like optical density

(D), degree of dot gain (ΔS), and

color differences (ΔE) are deter�

mined to analyze the standard

quality indexes. Most of existing

color reproduction parameters

monitoring and control methods

are like a process of measuring

the control parameters on the

control scale (test form) and their

further comparison with reference

values, wherein the control

process itself is used when

recording the graphic information

to the plate material and in a print�

ing process [2].

The current practical applica�

tion experience of the new pre�
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press technologies has sufficient

scientific response. Thus, aspects

of film and plate imaging devices,

layout modeling parameters, and

images encoding are widely repre�

sented in the latest developments

[4–7]. However, the experience is

not enough especially within hybrid

screening algorithms or within cor�

relating encoded image parame�

ters with the color gradations char�

acteristics on the reproduction.

Therefore, it remains actual study�

ing and modelling of the color

reproduction system «original�

imprint» to determine how its

parameters are affecting the print�

ing reproduction stability.

II. Experimental Setup 

or Materials and Methods

To determine the influence of

color separation technologies like

GCR (Heavy, None, Light, Medium,

Maximum) and UCR on the optical

properties of imprint, in this re�

search there were various printing

systems analyzed; also there were

test films (with NS�2 Research

Institute of Printing scale) using

different imagesetters produced:

ECRM, Scantex Othello, Scitex

Dolev and Scantext Rondo 338.

Press run was held on the offset

printing machines: Adast Domi�

nant 745, Manroland and Planeta�

Variant in real production facilities.

Also, there were used various

kinds of printing paper: 90 g/m2

glossy coated paper, 120 g/m2

coated and 120 g/m2 uncoated

offset printing paper, 280 g/m2

coated chrome�ersatz cardboard.

Quality control was made by

densitometry method, and statis�

tic data was processed by

Microsoft Excel software.

III. Results and Discussion

The printing of neutral gray

tones with different color separa�

tions technology on NS�2

(Research Institute of Printing)

scale revealed only minimal 

distortion in light tone areas (see,

fig. 1).

For most color separation

modes (except GCR Maximum

and GCR None) the synthesis of

neutral gray scale was provided

preliminary by CMY�colors, black

color (K) appeared in midtones

and shadows. Therefore, the black

ink affects the quality of reproduc�

tion of dark areas of the image,

while others CMY�colors influence

the transmission of small details in

the light and medium tones of the

imprint.

Reproduction of neutral gray

scale with different color separa�

tion technologies also depends on

the substrate. For example, the

most close to the standard while

using different color separations

technologies were optical density

values obtained on 120 g/m2

coated offset printing paper (see.

fig. 1, graph c).

As because all color separa�

tions technologies are the reason

for achromatic colors deviations

increase, there is an imprint satu�

ration deviation along the entire

reproduction tone transmission

range while comparing to the

standard curve (see. fig. 1). Thus,

the usage of GCR None and GCR

Maximum technologies, regard�

less either existing print�technical

production conditions or printing

papertypes, led to a saturation

decrease in the middle tones and

shadows of the reproduced image

(see. fig., curves 2, 3).



Each color separation technol�

ogy uses an incomplete set of inks

that in most cases do not repro�

duce a perfect neutral gray color.

Therefore, to achieve the most

exact neutral gray tones repro�

duction the following modes

should be used: GCR Light, GCR

Medium and UCR. That should

make it possible to use the whole

set of CMYK colors for neutral gray

tones reproducing.

Relatively fewer distortions of

neutral gray shades on the imprint

are providedby such modes as

GCR Light and GCR Medium (see.

fig. 1, curves 4, 5). The optical

density solids level for all kinds of

papers stays respectively in range

1.3–1.8 D for GCR Light technolo�
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Figure 1. Halftone transfer curve achieved by various print�technical systems:

a — coated glossy paper 90 g/m2 (Adast Dominant 745); b — coated chrome�

ersatz cardboard 280 g/m2 (manroland); c — coated offset printing paper

120 g/m2 (Planeta�Variant); d — uncoated offset printing paper 120 g/m2

(Planeta�Variant). Color separation technologies: 1 — original (NS�2 Research

Institute of Printing); 2 — GCR None; 3 — GCR Maximum; 4 — GCR Light;

5 — GCR Medium; 6 — GCR Heavy; 7 — UCR



gy and 1.4–1.9 D for GCR Medium

technology. The UCR technology

provided the best result for solid

black within 1.3–2.0 D. However,

the UCR�mode achieved imprints

have significantly higher optical

density (saturation) values if com�

pared to the etalon curve values

(see. fig. 1, curve 1).

The printing contrast coeffi�

cient for imprints was calculated

by already known method [1–3].

Basing on the contrast calcula�

tions for imprints made during the

first�eighth minutes of printing,

there were built the dependences

of contrast value changes from

color separation technology (see

fig. 2).

As because the calculated

print contrast value is responsible

for the optimal «ink�water» bal�

ance, the graphs on fig. 2 may

helpin selecting the color separa�

tions technology to achieve a sta�

ble gray tones balance for differ�

ent characteristics of a printed

substrate. For 90 g/m2 coated

paper the best imprint’s contrast

will be achieved via UCR and GCR

Medium technologies. However,

280 g/m2 coated chrome�ersatz

cardboardthe higher contrast is

achieved while using UCR and

GCR Maximum modes. Also the

print contrast stability within the

entire pressrun can be ensured

when the GCR Light technology

isused (see. fig. 2, curve 4).

Consequently, according to

the conducted research and also

referring to the norms, the best

achieved print contrast and stable

print quality for all kinds of papers

is provided by GCR Medium and

UCR technologies.
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Figure 2. Dynamics of changes in the overall printing contrast of the imprint:

a — coated glossy paper 90 g/m2 (Adast Dominant 745); b — coated offset

printing paper 120 g/m2 (Planeta�Variant); c — uncoated offset printing paper

120 g/m2 (Planeta�Variant); d — coated chrome�ersatz cardboard 280 g/m2

(Manroland); The color separation technologies: 1 — UCR; 2 — GCR None;

3 — GCR Maximum;4 — GCR Light; 5 — GCR Medium; 6 — GCR Heavy



IV. Conclusions and 

Summary

The research of color separa�

tion technology influence on the

neutral gray tones balance of the

imprint showed an overall satura�

tion level reduction on the repro�

duced images.

The best qualitative results in

terms of tone reproduction accu�

racy if compared to the standard

were provided byGCR Medium,

GCR Light and UCRcolor separa�

tion technologies. Where as in dif�

ferent printing and technical sys�

tems these technologies allow 

getting the least distortions of

neutral gray tones gradation

transmission, they also provide an

accurate light and mid�tone areas

reproduction of the original.

Due to managing the prepress

settings and because of selecting

the optimal color separations

technology it becomes possible to

achieve an acceptable black ink

level on the imprint according to

ISO 16247�2, and to normalize the

printing process itself when hav�

ing different equipment settings

and printingconditions.
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The impact of prepress technology on the stability of the quality

of production prints sheet at offset printing based on

the research of colour, gradation and optical characteristics of

the colour reproduction test tone original were determined.

The analysis of the precisely of grayscale tones in a variety

of colour mode were considered. The dynamics of change in

the overall print contrast and defined rational modes of colour

reproduction technology for prepress preparation the tone of

the original were determined.

Keywords: offset printing; color reproduction; hue; contrast

of printing; optical properties of printed sheet.

На основании исследования цветовых, градационных и опти�

ческих характеристик тестового тонового оригинала опреде�

лено влияние технологий цветовоспроизведения на стабиль�

ность качества тиражного оттиска плоской офсетной печати.

Проведен анализ точности воспроизведения нейтрально�

серых тонов при разнообразных режимах цветовоспроизве�

дения. Проанализирована динамика изменения общего

контраста печати и определены рациональные режимы тех�

нологий цветовоспроизведения для допечатных процессов

подготовки тонового оригинала.

Ключевые слова: офсетная печать; цветовоспроизведение;

оттенок; контраст печати; оптические свойства оттиска.

Рецензент — Т. А. Роїк, д.т.н.,

професор, НТУУ «КПІ»

Надійшла до редакції 21.03.15

АА ААТ Е Х Н О Л О Г І Ч Н І   П Р О Ц Е С И

29

IS
S

N
 2

0
7

7
�7

2
6

4
.—

 Т
е

х
н

о
л

о
гі

я
 і

 т
е

х
н

ік
а

 д
р

у
к

а
р

с
тв

а
.—

 2
0

1
5

.—
 №

 1
(4

7
)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




