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ONTOLOGICAL MODEL OF FACTORS OF PREPRESS PROCESSING
OF NEWSPAPER AND MAGAZINE PUBLICATIONS

Kudriashova A., Slipetskyi Yu. Ontological Model of Factors of Prepress Processing of Newspaper and Magazine
Publications. The article addresses the problematics of prepress processing of newspaper and magazine publications, the quality
of which directly determines both the perception of informational content and the overall quality of printed products. It has been
established that individual component of this process — namely dimensional parameters, typographic, illustrative and
compositional design, layout design, and typesetting — define the structural and functional characteristics of a publication. The
lack of an integrated system for their formalized representation complicates the unification of terminology and creates obstacles to
the automation of publishing workflows. An ontological model of prepress processing factors is proposed, providing a formalized
representation of key parameters and their interrelations. The ontology implements a hierarchical structure of concepts and
attributes reflecting the interaction among page dimensions, column organization, typographic solutions, illustrative materials, and
compositional schemes. The principal classes of the developed ontology correspond to the factors influencing the quality of
prepress processing of newspaper and magazine publications, each of which incorporates subclasses of the second level. This
approach enables the creation of a coherent knowledge environment suitable for reuse, extension, and integration into contemporary
publishing information systems. A methodology for quality assessment of prepress processing of newspaper and magazine
publications is proposed, based on the developed ontology that determines the correspondence of factor parameters to
recommended design standards and the integral quality indicator. A quality assessment algorithm for prepress processing of
newspaper and magazine publications has been developed, which enables users to input layout parameters, aligns them with the
respective ontology classes and properties, verifies compliance with normative thresholds, calculates the integral quality index, and
generates recommendations for optimization.

Keywords: prepress processes, newspaper and magazine publication, ontology, illustrative design, typographic design,
compositional and graphic design, typesetting, layout design, dimensional parameters, algorithm.

Kynpsimosa A. B., Cainenskuii 0. B. OnTon0riuna Mojens pakTopiB 10ApPYKapchbKOro onpanioBaHHs ra3eTHO-
JKYPHAJILHUX BHAAHb. Y CTaTTi PO3MITHYTO NPOOJIEMAaTHKY JOAPYKApCHKOTO OMPAIIOBAHHS Ta3eTHO-KYPHAJIBHUX BHUAAHb, Bil
SIKOCTI BUKOHAHHS SIKOTO O€3MOCepeIHbO 3aTEKUTh PIBEHb CIPUHHATTS iH(GOPMAIIHHOTO KOHTEHTY Ta SKICTh TOTOBOL
nonirpadigaoi mpoaykmii. BcraHOBIGHO, IO OKpeMi CKJIAJOBI IIOTO MPOIECY, 30KpeMa pPO3MIpHI MapameTpd, MPUPTOBE,
ITIOCTpaTHBHE Ta KOMIIO3HUIIHE O(GOPMIICHHS, MAaKeTyBaHHA 1 BEPCTAaHHS, BU3HAYAIOTH CTPYKTYyPHO-(YHKIIOHAIBHI
XapaKTepUCTHKN BHAAHHA. BincyTHicTs iHTErpoBaHOi cHCTEMH iX ()OpMai30BaHOTO MPECTAaBICHHS YCKIAAHIOE yHiikariro
TEPMIHOJIOTII Ta CTBOPIOE MEPEIIKOIH AT aBTOMATH3allii BUIABHIYHUX MPOIECiB. 3alIpONOHOBAHO OHTOJIOTIYHY MOJEINb (DaKTOpiB
JIOAPYKapChKOTO OMpAIIOBAHHS, sika 3a0e3nedye (opMaizoBaHe BiJOOpaXXEHHS OCHOBHUX IapaMeTpiB Ta iX B3a€MO3B’SI3KiB.
Omnroyoriss peanidye iepapXiuHy CTPyKTypy HOHSTH 1 arpuOyTiB, IO BiZOOpaXKalOTh B3aEMOMII0 MIX PO3MIpHUMH
XapaKTepUCTHKAMH INAIbTH, KOJOHKOBOIO OpraHi3ami€ro, TUMOrpadiyHUMK pPIMIeHHAMH, UITIOCTPATUBHAMH MaTepiajlaMd Ta
KOMIO3UIIHHAME cxeMaMu. To0To, OCHOBHUMH KJIacaMy po3po0IIeHoi OHTOJIOTI] € (pakTopH BIIMBY Ha SIKICTh JOAPYKAPCHKOTO
OTIPAIIOBAHHS I'a3€THO-)XKyPHAIPHNUX BHAAaHb. KOXKeH 3 OCHOBHUX KJIAaciB MICTHTH KJIACH APYToro piBHS. Takui miaxin K03BOISE
CTBOPHUTH IIIJIiCHE 3HAHHABE CEPEOBHIIE, NPHAATHE U MOBTOPHOTO BHKOPHCTAHHS, PO3MIMPEHHS W IHTErpamii B CydacHi
iHpOpMariifHi CHCTeMH BHIABHUYOI Traiy3i. 3alpOIIOHOBAHO METOAWKY OI[HIOBAaHHS SIKOCTI JOJPYKAPCHKOTO OMPAIIOBAHHS
ra3eTHO-KypPHAIPHHUX BHAAHb HA OCHOBI pO3pOOIIEHOT OHTOJIOTII, 3TiJJHO SIKOT BU3HAYAETHCS BIAIOBIAHICTH IIAPAMETPIB KOKHOTO
(axTopa peKOMEHIOBAaHNM HOpMaTHBaM O(GOPMIICHHS Ta IHTETpaJbHUI MMOKA3HHUK SKOCTi. Po3pobieHo aaropuT™ OIiHIOBAaHHS
SIKOCT1 JOAPYKApPCHKOTO OMPAIIOBAHHS Ia3eTHO-KYPHAIBHNIX BUAAHb, IKUH 103BOJISIE KOPHCTYBadaM BBOJIUTH IAPAMETPU MAKeTYy,
3iCTaBIIsA€ MapaMeTpHy 3 BIATIOBITHUMH KJIaCaMHU Ta BIIACTUBOCTSMH OHTOJIOTIYHOI MOJIENI, IepeBipsie BiIOBIIHICTh IapaMeTpiB
HOPMaTHBHUM Jjialla30HaM, O0UYHCITIOE iHTETpAIbHAN MOKA3HUK SIKOCTI Ta (JopMye€ BIIIOBIIHI peKOMEHAAIIIT.

KnrodoBi cioBa: moapykapchki IponecH, ra3eTHO-XKypHAIBHE BHIAHHS, OHTOJOTIS, LTIOCTpaTHBHE O(OpMIICHHS,
mpuToBe 0(HOPMIICHHS, KOMIO3UIIHHO-TpadiuHe 0(hOPMIICHHS, BEPCTAHHS, MAaKETYBaHH, PO3MIPHI TapaMeTpH, aITOPUTM.

Problem statement. In contemporary publishing practice, the quality of newspaper and magazine
editions is determined to a large extent by prepress processing, which is understood as typographic,
illustrative, and compositional design, layout design, and typesetting. Nevertheless, despite the existence
of numerous studies devoted to particular aspects of printing production, a unified formalized model is not
developed that integrates the key factors influencing the quality of prepress processes into a coherent system
of knowledge. As a result, the unification of terminology, the automation of analytical procedures, and the
consistency between editorial and technical stages of publication preparation are complicated.

Analysis of recent studies and publications. Ontological modeling is regarded as one of the
principal means of knowledge formalization. Domain-oriented ontologies increase the unification of
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terminology and the quality of subsequent analytical procedures, particularly in engineering and production
systems [1]. Contemporary studies [2] demonstrate the successful combination of ontologies with other
representation methods, including graph neural networks and large language models. Methods of ontology
alignment are developed to reduce the heterogeneity of descriptions and to simplify the integration of
submodels in complex information environments.

A number of studies [3, 4] confirm the statistically significant dependence of reading speed and
accuracy on font parameters, letter spacing, and spatial organization of text. Font recommendation systems
are also proposed, which formalize the correspondence of the emotional semantics of content to typographic
attributes [5]. Methods of document analysis that focus on the recognition of historical newspaper layouts
and the detection of structural zones in document images are actively developed. For instance, study [6]
shows the effectiveness of modern detectors and multimodal architectures for the segmentation and
classification of text blocks.

Identification of previously unresolved parts of the general problem. Most existing studies
focus on describing the practical aspects of font selection, illustrative materials, modular grid formation,
and similar issues. However, the necessity of constructing a formalized ontological structure that unites all
factors into a single knowledge base is not taken into account. The systemic interaction of dimensional
parameters, typographic characteristics, compositional and layout solutions, as well as their combined
influence on reader perception and printing quality, is not sufficiently investigated. Thus, the unresolved
problem remains the creation of a universal ontology of prepress processing that ensures the formal
representation of knowledge and can be integrated into modern information systems of the publishing
industry.

Formulation of the research aim. The aim of the study is to develop an ontology-based model of
prepress processing factors for newspaper and magazine publications and to design a corresponding
algorithm for quality assessment grounded on this model.

Presentation of the main research material. The quality of prepress processing of newspaper and
magazine editions is influenced by dimensional parameters, typographic design, illustrative design,
compositional design, typesetting, and layout design.

Dimensional parameters determine the spatial organization of the edition. They ensure a balance
between informational load and user convenience. The format of the edition influences the volume of
information, the placement of textual and graphical elements, and the perception of the material by the
reader. In publishing practice, the format is defined as the page size of the edition after trimming, which
corresponds to standards.

Newspapers are traditionally divided into several main formats: large, medium, and small. The
main newspaper formats are 420594 mm, 450x598 mm, 420630 mm, 420x598 mm, 420x578 mm,
420%550 mm, 350x540 mm. A number of derivative formats also exist. Journal formats are also regulated
by standards, the most common of which are A4 (210%297 mm) and A5 (148%210 mm). A4 is applied to
most periodicals and scientific journals. This format provides sufficient space for text and illustrations. A5
is used in specialized or narrowly thematic editions, where the information volume is smaller and
compactness is prioritized. The choice of format is determined not only by aesthetic and ergonomic
considerations but also by economic factors, particularly printing and logistics costs. The format determines
the font size, line length, number of columns, and the proportions between text and image. Due to changes
in the ways information is consumed and the aspiration to improve usability, a tendency toward smaller
newspaper formats is observed in modern publishing practice. Journal formats remain stable, but
experimental sizes appear in specialized segments to increase brand recognition of the edition.

The volume of a newspaper or magazine is one of the basic characteristics that determine
information density and printing structure. It is set by the total number of pages. The volume of newspapers
and journals is also indicated in printing sheets. In general, the volume depends on the type and format of
the edition.

The page area is the space intended for the placement of text, illustrations, and other elements
without external margins. This parameter directly depends on the overall page format after trimming but is
always smaller by the total width and height of the margins. The size of the page area determines the
capacity of the layout, the possibility of multi-column compositions, the choice of font size, and line length.
For example, for newspapers of A2 format, the recommended page area is 386x540 mm, for A3 format —
260x%386 mm, and for A4 format — 190x267 mm.

The number of columns determines the modular structure of the page and is chosen with regard to
the balance between text density, readability, and requirements of visual composition. Large-format
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newspapers traditionally apply 6—8 columns, sometimes 9. This ensures flexible material arrangement and
convenient placement of advertising blocks. In tabloids, 4-6 columns are common. Journals usually have
2 or 3 main columns, sometimes with additional narrow columns for notes or quotations. The column format
is determined by its width, height, and intercolumn spacing. Columns of 3 ems are considered optimal. The
minimum permissible width is 2 ems. At the same time, the width of columns mainly depends on font size.
The larger the font, the wider the columns can be. For narrow columns, smaller font sizes are appropriate.
For example, a font size of 6 pt is considered optimal for columns from 2 to 2.25 ems wide, while 12 pt is
suitable for columns from 5.5 to 6.25 ems wide. To maintain rhythm, intercolumn spacing is identical within
an issue. In newspapers, they usually range from 3.5 to 4.2 mm. To create visual space between columns
in journals, intercolumn spacing is somewhat larger. Column height is determined by page height but may
vary within the page due to inserted illustrations, headings, or other layout elements.

Typographic design shapes the first impression of the edition and ensures convenience of text
perception. The choice of typeface, style, and font size determines the stylistic level and cognitive load that
the reader experiences during interaction with the text. In modern publishing systems, computer-based
processing enables numerous variations in typographic solutions. This creates individual visual concepts.
The classification of fonts by functional purpose makes it possible to distinguish body text, supplementary
text, and service text. Their design must correspond to semantic significance. For children’s periodicals,
sans-serif fonts are the most convenient. They ensure simplicity of visual recognition. In editions for adult
readers, serif fonts are more appropriate. Such fonts guide the eye movement along the line and stabilize
the rhythm of perception.

Readability, that is, the quality and convenience of reading, directly depends on a number of
typographic parameters. These include the thickness and contrast of font elements, the ratio between text
color and background, line spacing and line length, the balance between the number of characters per line
and the number of lines per page. Page format, margin width, and multi-column structure are also important.
The presence of “widows” is considered unacceptable, since they disrupt the rhythm of perception.

Typography must also stylistically correspond to the content of the text. The use of several
typefaces within one edition is possible only under the condition of visual harmony and functional
justification. Means of emphasis include changes in font features (style, size, use of capitals or small
capitals), graphic techniques (letter-spacing, indentation, reverse type, use of frames, rules, or color), and
combined solutions. Such techniques must remain subordinate to the main principle — ease and
convenience of reading. The most important criterion of typographic quality is the absence of noticeable
visual fatigue during text interaction.

[lustrative design of newspapers and journals performs decorative and semantic functions. Images
help to perceive information faster, emphasize key details, and make the material visually attractive. They
can be photographic, graphic, or combined. The choice depends on the topic, genre, and purpose of the
publication. Photographs are most often used for documentary recording of events. They are carefully
selected and corrected before printing. Drawings, diagrams, and charts are suitable for data summarization.
They help to show relationships or explain complex processes. Combined illustrations are usually used in
large thematic materials.

The placement of images in the layout is determined by the logic of text presentation. Illustrations
must not overload the page or distract from the main content. They are placed in a way that emphasizes
semantic accents, helps to structure material, and facilitates reading. A balance between text and images
must be maintained.

The quality of illustrations depends on proper technical preparation. For reproduction by printing,
high resolution, correct color rendering, and accurate cropping are important. Vertical photos are more
often used in portraits and reports, while horizontal photos are applied in panoramas and detailed scenes.
Interaction with headings, captions, and other layout elements is taken into account during typesetting.
Successful illustrative design strengthens the impact of textual material, helps to convey the atmosphere of
an event, and makes the edition recognizable.

Layout design is the creation of a graphical scheme of the issue, which defines the logic of material
placement and their visual hierarchy. Layout design is intended for the systematic organization of
newspapers and journals. It precedes typesetting and serves as an organizational framework. The layout
shows the exact placement of texts, illustrations, advertising blocks, and other visual elements.

In modern practice, layout design is almost completely carried out in a digital environment.
Specialized software is used, which makes it possible to form page schemes and to assess the balance
between images and texts. Modern computer layout design allows several variants of material arrangement
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to be created and the page structure to be promptly changed. For example, with the help of interactive
templates, a page is easily adapted to different volumes of information or to other formats of the edition.
This significantly accelerates the work and ensures consistency between editorial, artistic, and technical
groups of specialists.

Thus, the task of layout design is to construct the logic of the issue. A clear sequence of material
presentation must be observed, which gives the reader the opportunity to navigate quickly and at the same
time keeps attention. To ensure harmony and rhythm, the number of columns, margin width, and the size
of headings and subheadings must be unified. The genre of articles, their volume, and significance are taken
into account. Large texts are usually placed in the central parts of the page, while short messages are located
on side strips. One of the key aspects is the determination of proportions.

Compositional design forms the architectonics of the page. Composition in prepress processing is
regarded as a multidimensional structure that combines aesthetic, cognitive, and functional requirements.
Layout design presupposes the creation of a graphical model of the edition that defines the placement and
size of the main materials, while compositional design is directed toward forming the artistic integrity of
the issue. Here the issues of visual harmony, balance of elements, expressiveness of headings, use of color,
contrast, and rhythm are resolved. If layout design defines the spatial logic of information presentation,
compositional design creates the emotional and aesthetic impression of the edition.

The peculiarity of the newspaper page structure is a defined scheme of textual and graphical
material placement. Large texts and selections of notes are grouped into blocks. They can be arranged
vertically or horizontally. The page may contain one large material or several smaller ones. Division into
blocks consists not only in placement but also in tonal accents, color highlights, headings, rubrics, or
illustrations. Each edition forms its own type of composition. It is characterized by a certain page structure
and the assigned role and function of each page. Publications are placed taking into account material
significance, genre features, and functional purpose.

Newspapers are characterized by stable forms of page organization, such as “selection,” “candle,”
“window,” “footer,” “attic,” and others. A “selection” unites several texts on one topic. A “candle” is a
narrow vertical block that occupies one or two columns. A “window” has a frame separation and is used
for medium-sized materials. A “footer” is traditionally placed at the bottom of the page, and an “attic” at
the top. The composition scheme of a journal is usually mixed: vertical and horizontal blocks are combined.
The page may contain elements that in a newspaper would be considered “violations” of the structure, but
in a journal they form the overall design concept.

Typesetting is the sequential arrangement of pages from ready-made elements: text blocks,
headings, rubrics, and graphic means. It is carried out according to the layout of the issue. Typesetting is
one of the final stages of prepress processing, at which structural and graphical project solutions are
transformed into an integral composition. At this stage, the final appearance of the future edition is formed.

The quality of typesetting is regulated by a number of basic requirements aimed at eliminating
technical and compositional defects. Violation of these norms leads to reduced readability, visual
distortions, and the loss of harmony between page elements. Particular attention is paid to the uniformity
of typesetting and structural consistency within the entire edition.

The key criteria include the absence of “widows” and ensuring text alignment in columns.
Consistency in the number of lines in the main text is an important condition. Alignment of text arrays
requires the avoidance of “rivers” that appear due to uneven word spacing. There are restrictions on the
number of hyphenations; in particular, more than four consecutive hyphenations are considered
unacceptable.

The system of publication arrangement must correspond to the composition of the entire edition.
Style and accuracy of execution are obligatory requirements for newspaper and magazine typesetting. All
pages must have the same format. Columns must be equal in length. During arrangement, text is always
aligned horizontally. At the same time, the last lines of each column are aligned at the same level. Only
exceptions are allowed: paragraphs on a strap, breaks, or illustrations occupying several columns.

Newspaper typesetting has a number of rules. Rules inside the material are aligned with the top and
bottom lines of the column. They must reach the boundary of the column and the horizontal rules of the
footer. Spacing between text, frames, and headings is performed in strict intervals. Footnotes are marked
with asterisks and placed at the bottom of the column. Headings must contain at least three lines of text and
be placed evenly. Multi-line headings are set taking into account standard intervals. If they are placed in a
frame, identical distances on all sides are observed. When a heading is transferred, a hyphen is used, which
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is included in the line width. Illustrations must correspond to the page format, must not extend beyond the
text, and must have equal spacing. Captions are set in smaller font size.

Magazine typesetting has a different character. A newspaper is oriented toward efficiency and
compact presentation of news, while a journal is characterized by visual expressiveness and design
solutions. The journal page is often built not only according to a modular grid but also according to
principles of artistic composition. Journals allow greater variability in column formats, the use of colored
backgrounds, decorative elements, and more complex graphic combinations. Headings are set in several
styles and typefaces. The contrast combination of fonts of different styles is common. Illustrations play a
central role in magazine typesetting. They often occupy an entire page or spread, and the text is arranged
around or integrated into them [7, §8].

On the basis of the presented theoretical exposition, an ontology of prepress processing quality of
newspaper and magazine editions is developed and presented in Fig. 1. Ontology is a formalized
representation of knowledge in a certain subject domain. It is an ordered set of concepts, attributes, and
relations that reflect the structural and semantic characteristics of objects. Ontology ensures unified data
interpretation, creates a common basis for their processing, exchange, and integration. The process of
ontological modeling consists in identifying basic terms, establishing their hierarchy, defining properties,
and formalizing relations with the use of specialized description languages, such as RDF(S) or OWL. Thus,
the aim of ontological modeling is the creation of a clearly structured and formally defined knowledge
representation suitable for reuse, extension, and integration in various software and hardware environments
[L,9].
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Fig. 1. Ontological graph of classes

The main classes of the developed ontology are the factors that influence the quality of prepress
processing of newspaper and magazine editions. Each of the main classes contains second-level classes.
For example, the class Font Design includes the subclasses Font Sise, Font Highlighting, Readability,
Typeface.

Despite the detailed classification of publishing parameters, they are predominantly presented in
textual form, which complicates further automated interpretation. To address this limitation, elements of
data formalization and computable relational links have been introduced into the ontological structure. The
formalized representation of knowledge assumes modelling the properties of objects through parameter
sets, their weighting coefficients, constraints, and functional dependencies.

Let us denote the set of prepress processing factors as follows:

F={f, fosrf}- (1)

Each factor is described by a parametric vector:
/; ={pil’pi2"“5pin}’ 2
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where p, is a formally defined attribute with a specified type (discrete, numerical, logical), an admissible

range, and a semantic relation to other parameters.

For example, for the class Font_Design, we introduce a set of parameters that determine the quality
of typographic layout:

f,={S.G,R,E}, (3)

where § — the font size, S € NV, i.e. S may take natural values (8 pt, 10 pt, 12 pt, etc.); G — the typeface
(font type: Serif, Sans-serif, Display, etc.), G e { J< O < S gn}; R — text readability, R e [0,1]; E —a
quantitative measure of typographic highlighting, which makes it possible to evaluate the degree of
emphasis and the potential increase in cognitive load on the reader, £ € N .

Other factors are described according to the same principle.

The integral quality indicator of prepress processing of newspaper and magazine publications is
calculated as a weighted aggregated function:

0= wk(f), @)

where w, — the weight coefficient of factor significance, k( fl) — the function of parameter conformity
to the recommended design standards.

k(f)=5—. (5)

~.
LN

where s, — the score of the j-th parameter of the factor, normalized with respect to unity; a; — the local

weight of the parameter (its importance relative to factor f,).

Parameters that do not have a specific numerical value (for example, typeface) are converted into
a discrete or scaled evaluation, where each category is assigned a numerical conformity coefficient
according to the prescribed standards or application context. This enables qualitative attributes to be
integrated into the mathematical assessment model on the same level as quantitative parameters.

Figure 2 presents the developed algorithm for quality assessment of prepress processing of
newspaper and magazine publications.

[ Input layout parameters |

| Classification of parameters by ontology classes ‘
Matching parameters with ontology attributes
| Calculation of k(fi) for each factor
\‘ Calculation of the integral quality indicator Q
ﬁ‘Yes Q = Qmin? ﬁNO
| Layout meets quality standards | | Generate recommendations for correction |

| o I
Fig. 2. Algorithm for assessing the quality of prepress processing
of newspaper and magazine publications
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At the first stage, the information system enables the user to enter layout data of the publication
and performs their structuring according to the ontology classes. The parameters are matched with the
corresponding classes and properties of the ontological model. Next, a semantic interpretation mechanism
is initiated, within which the system verifies the compliance of parameters with normative thresholds. For
each factor, a conformity coefficient is calculated, on the basis of which the aggregated quality indicator
O is formed. If O exceeds the threshold value, the layout is considered compliant; otherwise,

recommendations for parameter adjustment are generated. Thus, the ontological model ensures
formalization, machine-readable knowledge representation, and the possibility of automated quality control
of prepress processing.

Conclusions. The factors that determine the quality of prepress processing of newspaper and
magazine publications have been systematized and described. An ontological model has been proposed,
reflecting the structure and interrelations between the key parameters — dimensional characteristics,
typographic, illustrative, and compositional design, layout and page composition. The developed algorithm
enables the determination of the integral quality indicator of prepress processing for newspaper and
magazine publications, ensuring reproducibility of assessment procedures and supporting automated
decision-making. The obtained results serve as a foundation for the development of an expert evaluation
system and for further integration of the model into applied IT solutions within the publishing domain.
Future research is expected to focus on expanding the ontology through the inclusion of factors related to
digital publication formats.
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