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The widespread use of risograph printing in printing houses requires an increase in the speed of equip-
ment while maintaining the printing quality of the original layouts. The problem of risograph printing is not
always obtaining high-quality images, since the risographs used in the standard driver (periodic, non-periodic)
do not always allow you to get the printed image the same as in the original. This is reflected in the insufficiency
of parameters such as image clarity and sharpness. Problems of poor quality of risograph printing can be solved
by changing the settings of the risograph driver for the original layout with additional use of digital filtering
and image rasterization. This will require the creation of additional image rasterization methods to improve the
initial indicators of the original layout in contrast, clarity, and the correctness of the transmission of halftone
images and will improve the quality of printed images, as well as ensure the efficiency of the printing process

for a wide range of original layouts.
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Introduction

The selection of paper for printing on a risograph
requires the use of certain qualities of the paper medium,
as well as subsequent evaluation of the prints obtained.
To control the quality of the printed risograph impression
obtained, it is advisable to conduct a comparative printing
of the original layout on a laser printer, the printing
technology of which has high quality indicators.

The Main Part

Paper is porous-capillary sheets consisting
mainly of plant fibers, firmly interconnected by chemical
hydrogen bonds. Thus, printed paper for books differs
from writing paper, packaging paper and other types
of paper in that it must not only have good consumer
qualities, but also meet the specific requirements of
the printing process. Along with paper, other types of
paper are often used for making books — newspaper,
cartographic, writing and others.

Paper is different for different printing methods
and type of printed products.

Basic materials for making paper:

—wood pulp;

— cotton mass;

— iber-free materials (fillers, etc.).

Classification of printed paper:

—according to the production method, when
the significant feature is the content of the paper layer:
uncoated and coated (table 1.1):

—according to the finishing the surface of the
paper when the paper is cast or after additional processing:
matte and glazed;
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— according to the fibrous composition of the paper
layer itself, depending on the raw material: pure cellulose
papers and papers containing wood pulp. The wood
pulp gives the paper a number of useful properties: the
printing properties are improved, dimensional stability is
maintained, and the density of the sheet decreases;

— according to the printing method: paper for high
(in particular flexographic), offset and gravure printing.
In addition, if necessary, paper intended for other
printing methods is used. For example, flexography and
screen printing do not impose special requirements on
paper, and these methods can be printed on all papers
designed for both high and offset printing. Offset papers
are suitable for almost all printing methods, so they are
also used in operational printing, namely in printing on
laser and inkjet printers, as well as on a risograph;

— according to printed or other special properties,
papers are divided into types, grades and brands, denoted
by letters and numbers, sometimes by brand names, for
example, with watermarks, colored paper, label paper,
embossed [1].

Table 1.1. Characteristics of uncoated and coated papers

Uncoated paper Coated paper

it has no coverage it is coated with minerals

cheap darling

loose surface smooth surface

less shiny more brilliant

absorbent dense

poor surface quality better surface quality

it has a fragile surface It has a solid surface
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The variety of printed products produced
determines the existence of a considerable number of
types of paper:

— offset (production of book products, magazines,
flyers, newspaper printing);

— printing (books and brochures);

—newspaper (brochures, books, newspapers);

—coated (printing booklets, business cards,
flyers, creating catalogs, magazines, book covers and
brochures);

— writing (notebooks, notebooks,);

— design (business cards,
representative products);

— barite paper (photo paper);

— packaging (durable kraft paper) [1].

Here are the characteristics of some types of

invitations,

paper:

——newsprint mainly consists of mechanical wood
pulp (at least 85 %), which is why after a certain time it
turns yellow and becomes brittle. Its density, which is
determined by the mass of 1 m? in grams, ranges from
30 to 52 g/m?;

— printing paper number 1 (80-100 % bleached
cellulose — vegetable fibers dissolved in water) of
machine smoothness. It is intended for printing text and
line-based visual materials;

— printing paper number 2 (25-50 % bleached
pulp, up to 50 % wood pulp) machine smoothness,
designed to reproduce textual and line-based visual
materials;

— calendered paper for publications with halftone
illustrations;

—book and magazine paper for offset printing
(with a mixed structure, with wood particles). The weight
ranges from 60 g/m? to 80 g/m?. It is recommended for
printing monochrome editions;

— offset paper (100 % bleached or sulphated
cellulose) of machine smoothness is multipurpose and
is used for printing newspapers, magazines, books,
textbooks, etc. The paper density usually ranges from
60 g/m*to 220 g/m?. Offset paper can be made with partial
mechanical grinding and does not contain wood pulp. A
distinctive feature of offset paper is its resistance to a
moisturizing solution — this is achieved by an increased
degree of sizing. There are many varieties of offset paper,
among which there are calendered and super-calendered
varieties;

—coated paper consists of a base layer coated
on one or both sides with a chalk layer, which gives it
increased brightness and smoothness.

To obtain printed products of optimal quality, it is
important to take into account various factors, namely:
the correct choice of consumables and prepress processes
corresponding to this parameter.

The right choice of paper is determined by the type
of publication: textile fibers are stronger than wood fibers,
but, on the other hand, paper with a higher proportion of

wood pulp is much cheaper. Choosing paper obtained
from waste paper, you can save significantly, but this
is justified only if the consumer uses the publication for
a relatively short time, since the recycled fibers do not
have sufficient length for a strong bond [2].

There are also groups of indicators of the
properties of printed paper:

— composition;

— dimensional and weight indicators;

— external characteristics;

— mechanical properties;

— surface character and deformation properties;

— porosity, wettability and absorbency;

— optical properties.

To ensure high quality of printed products,
printed paper must have a certain set of properties, such
as smoothness, softness, stiffness, dustiness. However,
during risograph printing on hard papers, indistinct
reproduction occurs, as well as hard papers lead to
mechanical damage to the mesh of the mold cylinder
of the risograph. The paper used for risograph printing
must have the ability to perceive the ink and hold it on
its surface. This is ensured by the ability of the paper to
be wetted with paint, as well as absorb it into the pores.
The absorbency of the paper is especially important
when printing with paints used in risography, since
the ink is fixed on the impression due to its absorption
into the pores of the paper. Only in this case, the paint
is fixed on the impression and dries. The absorbency of
the paper depends on the type of fiber mass, porosity
of the paper, filler, composition and type of sizing, as
well as the physical properties of the absorbent paint
components [4].

To characterize the absorbency of paper, a number
of methods have been proposed based on measuring the
rate of absorption of solvents or measuring the amount
of ink retained by paper. Being in a humid atmosphere,
the paper absorbs water. In this case, the cellulose fibers
swell, as a result of which the paper sheet deforms
when moistened. Deformation of the sheet can lead to a
mismatch of colors in multicolored printing. Therefore,
an important technological property is the deformation
of the paper during humidification. The considered paper
properties are also determined using special devices. The
optical properties of the paper determine the appearance
of the printed product and the image quality. Optical
properties include opacity, whiteness, color and gloss of
the paper [3].

The paper must be light-proof so that the image
printed on the reverse side does not shine through.
Therefore, transparent papers can only be printed on one
side. Light transmission decreases with increasing paper
thickness and the introduction of fillers.

The high whiteness of the paper provides a sharp,
contrasting image perception. Whiteness is ensured
by the selection of the appropriate fibrous material,
bleaching of the semi-finished product, the introduction
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of fillers and dyes. The paper is usually white in color,
but colored paper grades are also used in offices.

The surface of the paper can be matte or shiny,
which affects the appearance and quality of printed
products. The optical properties of paper can be tested
on visual cameras or other devices that measure
transmittance, reflection, or optical density with high
accuracy.

The adjustment of the original layout for
risograph printing in terms of clarity, sharpness, and
noise is carried out by using standard filters according
to the scheme (Figure 1) and using specialized filters in
accordance with the scheme (Figure 2). As a result of
image processing of the original layouts, the light points
of the image contours are illuminated and the dark ones
are darkened, which improves the clarity of the image
contour. To eliminate the complex of disadvantages
for the original layout, it is necessary to use two types
of filters (standard and specialized) [4].
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Figure 1. Block diagram of the algorithm for applying

a standard filter

It has been experimentally revealed that
obtaining a high-quality impression of a digital image on
a risograph is often hindered by defects in contrast
and clarity. It is also necessary to adjust the brightness
alignment of the image in accordance with the flowchart
(Figure 3).

To do this, the software provides two tools:
manual and automatic brightness correction. The
automatic brightness correction function is enabled by
checking the box in the optimal brightness program.

The first step of the automatic brightness correction
algorithm is to calculate the average brightness of
the image points. This brightness is compared with
the optimal brightness. The brightness of 127 units is
accepted as optimal. If the brightness of the image is
higher than the optimal brightness, then the difference
between them is subtracted from the brightness of
each point in the image, except for the black dots.
Otherwise, the difference between the average brightness
of the image and the optimal brightness is added
to the brightness of each point in the images, except for
the white dots.
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Figure 2. Block diagram of the algorithm for applying a
specialized filter
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To adjust the contrast of the original layout image,
the software product is controlled based on the Adjust
Contrast tool. The diagram of the dialog box is shown
in Figure 4.

After launching the Adjust Contrast tool, a
window opens with an image histogram. It shows ranges
of image and display data. The range of image data
conveys the existing coverage of the intensity values
of the elements.
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Figure 4. Adjust Contrast tool dialog box

The display range provides information about the
maximum possible coverage of the original layout image.
The histogram of the original layout is presented in usint8
format in the dynamic range from 0 to 255. There is a
red rectangular area above the histogram, which adjusts
the contrast of the original.

The Adjust Contrast tool application improves
the image without changing the pixel values.
The imadjust function is used to change the intensity
values.

The next step in improving the quality of
risographic printing is the additional use of adaptive
image rasterization [4].

Conclusions

Algorithms for the automated application of
combined filtering have been developed, including
primary processing of the original image by linear
filtration and secondary processing by nonlinear
filtration; operation of linear filters; operation of
nonlinear filters; brightness and contrast settings. Based
on the obtained algorithms, a program for forming the
print profile of the original layout for the risograph has
been developed.
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AJTOPUTM U TIPOTPAMMA HACTPOMKH PU30T PAOMYECKON MEYATH
C YYETOM ITEYATHBIX CBOMCTB BYMAT'H

KBenopycckuil nayuonansHulii mexHuuecKutl yHugepcumem
2. Muncxk, Pecnyonuxa benapyco

Uluporoe npumenenue puzocpaguueckoll nevamu 6 munozpagusix mpeodyem noswviueHus. OblCmpooetcmeaus
000py006atUsl ¢ COOMOOCHUEM KAYecmea neuamu UCXOOHbIX opucunai-viakemos. Ilpobrnemotl pusoepaghuueckor
neuamu A6IseMcs NOJyYeHue He 6ce20d KA4eCMBEHHbIX U300padcenull, mak Kax UCHOIb3yeMble 6 WmamHom
opatigepe pusoepada 06a mMuna pacmpuposanusi (NepuooudecKull, Henepuoouyeckuli) He 6cecod NO360NAIOM
RONYYUMb HANSUAMAHHOe U300PAdCeHUe MAKUM, KAk 6 opucunaie. Jmo Gblpadcaemcsi 8 HedOCmamo4HoCmu
MAKUX NApamempos, Kax 4emrkoCmb U pe3Kocmsv uzobpadicenus. B mo dice gpemsi npobiemvl HUZK020 Kavecmed
pu302paghuueckoli neuamu MOJNCHO peuiums Hymem UMEHeHUst HACMpPoeK Opateepa puzozpaga Oas OpUSUHAT-
Makema ¢ OONONHUMETbHbIM UCHONb308AHUEM YUDPOBOU DuUIbmMpayuy U pacmpuposanuem uU300padiceHus..
Omo nompebyem co30anust OONOIHUMEIbHLIX CHOCOO06 PACMPUPOBAHUS U300PAdCEHUs. OISl VIIYYUUEHUs.
UCXOOHBIX — NOKA3amelell  OPUSUHAT-MAKemd NO  KOHMPACMHOCMU, —YemKOCMU, KOPPEeKMHOCImU — nepeoaqu
NOJYMOHOGHIX U300PANCEHUTL U NO3GOUN NOBLICUMb KAYECHB0 NEeUAMHbIX U300PAdCeHull, a maxice obecneyums
aphexmuernocmo nevamno2o npoyecca 0isk WUPOKO20 Kpyed OPUSUHAI-MAKEMO8.

Knrwouesvie cnosa: puzocpagpuueckas nevams, opueuUHAI-MaKem, pacmpuposanue, yugposas uibmpayus,
HONYMOHOB0€e U300padicerue
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