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INTELLIGENT LAYOUT AND ILLUSTRATION SYSTEMS
FOR PUBLICATIONS AS PART OF AN AUTOMATED
PUBLISHING ECOSYSTEM

The concept of intelligent layout and illustration systems for publications as part of an automated
publishing and editing ecosystem is considered. The need to integrate the processes of technical editing, layout
and illustration creation into a single digital environment is justified. It has been established that traditional
methods of preparing various types of publications are labour-intensive and cannot fully ensure consistency
between text and graphic components. Modern studies demonstrating the effectiveness of Al technologies in
layout have been analysed, but they do not fully take into account the semantics of the text and the accuracy of
graphic placement. An approach to determining the effectiveness of the system based on technical, visual, and
readability criteria is proposed. The use of such systems reduces the time of the publishing and editing cycle,
reduces the number of errors, increases the uniformity of design, and ensures compatibility with international
standards. The developed concept contributes to the formation of a new paradigm of digital publishing, where
artificial intelligence, computer science and automation ensure high quality and efficiency in the preparation
of scientific publications.

Based on the analysis, a concept of ‘smart publishing’ has been developed, within which intelligent layout
and illustration systems provide an automated cycle of scientific material preparation — from manuscript
processing to the creation of adaptive publications in PDF, HTML or EPUB formats. The expected results of
implementing such systems are a reduction in the publishing cycle time, a decrease in the number of technical
errors, increased uniformity of design, and ensuring data openness and compatibility with international
publication standards. The article emphasises the importance of developing standards for data exchange
between system modules, developing explainable Al to control the layout generation process, and expanding

metrics for evaluating the quality of illustrations and text readability.
Key words: intelligent layout systems, automated publishing ecosystem, technical editing, generative

models, illustration, artificial intelligence.

Formulation of the problem. A modern publi-
cation (printed or electronic) is a synthesis of three
logically and technologically related components: the
author’s text, technical editing (structural and stylistic
corrections, metadata standardisation, verification of
references and formulas) and illustrations (drawings,
diagrams, charts and infographics). Existing workflows
are often divided: editors work in text environments,
designers work in graphic tools, and illustrators work
in separate software packages. This creates a number
of problems: labour intensity, long approval cycles,
human errors in the integration of text and graphics,
complexity of scaling (large number of publications/
languages/formats) and high preparation costs.

The scientific and practical value of implement-
ing a ‘smart publishing’ system: acceleration of the
publishing cycle, improvement of publication quality,
reduction of costs, the possibility of mass personal-
isation of publications, standardisation of metadata
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(important for scientific journals, repositories, Open
Access) and improvement of the accessibility and
readability (UX) of materials.

Analysis of recent research and publications.
The current stage of development in publishing is
characterised by the active introduction of artificial
intelligence, machine learning and automation tech-
nologies, which is leading to the emergence of new
approaches to the organisation of layout, technical
editing and illustration processes. Recent research
has focused on creating systems capable of automat-
ically generating document structure, optimising the
placement of text and graphic elements, and ensuring
stylistic consistency across publications. The devel-
opment of generative neural networks, in particular
the LayoutGAN and LayoutTransformer models, has
opened up opportunities for automated layout gen-
eration in compliance with compositional principles
and user restrictions. At the same time, a number of
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works are devoted to the application of transformer
architectures for modelling contextual relationships
between structural components of a document and
creating designs that take into account the semantics
of the text.

Despite significant progress in this area, the com-
prehensive integration of automated layout, technical
editing and illustration processes into a single intel-
ligent publishing system remains under-researched.
Most existing solutions focus on individual stages
of the publishing cycle, while coordination between
semantic, typographical and graphic aspects of
design requires further scientific justification. That is
why a systematic analysis of current research in this
area is necessary to identify pressing issues, develop
approaches to solving them, and create an integrated
model of an intelligent publishing ecosystem.

The paper [3] presents LayoutGAN, a new GAN
that directly synthesises a set of graphic elements in
a design. In a given design task, a fixed set of ele-
ment classes (e.g., ‘heading,” ‘image’) is determined
in advance.

Each element is represented by the probabilities of
its class and geometric parameters, i.e., the key points
ofthe bounding rectangle. The generator takes graphic
elements with randomly selected class probabilities
and geometric parameters as input and places them in
the design; the result is refined class probabilities and
geometric parameters of design elements. The gener-
ator has the desirable property of being invariant to
permutation: it will generate the same layout if we
change the order of the input elements [3].

The generation of 2D or 3D scenes based on
syntax, scene graphs, layouts, or existing images
has attracted considerable interest among the image
processing community. Depending on the input
data, some works generate fixed layouts and diverse
scenes, while others generate diverse layouts and
scenes. These methods involve the use of pipelines,
which are often trained and evaluated end-to-end [1].

In [3], the generation of an original layout based
on requirements and constraints is investigated.

A layout is often used as an intermediate rep-
resentation in the task of generating images based on
text or scene graphs. Instead of directly learning the
mapping from the input domain (e.g., text and scene
graphs) to the image domain, these methods model
the operation as a two-stage structure. First, they pre-
dict layouts based on input sources, and then gener-
ate images based on the predicted layouts. However,
graphic design layouts have several fundamental dif-
ferences from natural scene layouts. The requirements
for relationships and alignment between components

in graphic design are strict. A few pixels of compo-
nent offset can cause a difference in visual perception
or even ruin the entire design. A graphic design layout
must not only look realistic, but also take into account
the aesthetic perspective [2].

The aim of this study is to justify the architec-
ture of an intelligent system that combines: semantic
text analysis, original layout generation, automatic
or semi-automatic creation or integration of illustra-
tions, and a module for technical editing and valida-
tion of compliance with editorial requirements.

Task statement. The development of an intelligent
layout, editing and illustration system involves the
creation of a methodological framework that com-
bines Al, natural language processing, generative
modelling and technical editing technologies. This
study proposes a developed system architecture that
performs an automated publishing preparation cycle —
from initial analysis of text material to the formation
of an adaptive layout and the creation of visual ele-
ments. The methodology is based on the principles
of modularity, semantic consistency and parametric
flexibility, which allows achieving high quality and
stability of results with minimal editor intervention.

Methodological foundations of system develop-
ment. The system is based on a multi-level model
that combines semantic text analysis, automatic con-
tent placement, and illustration generation in a shared
working environment. The methodology is based on
the concept of ‘smart publishing,’ in which publishing
and editorial processes are viewed as the interaction
of data, algorithms, and publication design standards.
Each individual component of the system performs
specialised functions, but interaction is carried out
through a common metadata base, which allows the
results obtained to be harmonised and reused.

Architecture of an intelligent publishing and edit-
ing system. The proposed architecture of the publish-
ing and editing model consists of four main modules:

Semantic text analysis module — performs struc-
tural and semantic markup of a document using NLP
(Natural Language Processing) technologies. The
module can identify logical parts of the text, analyse
key concepts and determine hierarchy:.

It performs:

detection of structural elements such as headings, par-
agraphs, formulas, captions, tables, and others. It classi-
fies the meaning and purpose of each fragment (purpose,
methods, results), extracts key terms and entities;

interface to metadata (DOI, ORCID, list of
authors).

Layout Generation Module — performs automatic
placement of text and graphic elements using mod-
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els such as LayoutGAN and LayoutTransformer. The
algorithm forms a visually balanced page structure,
taking into account the type, format and target audi-
ence of the publication, the volume of material, image
proportions, etc.

Includes:

hybrid approach: a combination of rules and tem-
plates (for compliance with standards) and a genera-
tive model for creating multiple layout options;

a generative sublayer (based on LayoutGAN / Lay-
outTransformer / Neural Design Network) is respon-
sible for the placement of blocks such as headings,
main text, illustrations, tables, captions, etc., taking
into account semantics and the restrictions imposed;

post-processing for precise alignment, formatting,
typography, and overflow optimisation (float place-
ment, widows/orphans control).

[lustration Generation Module — automatically
generates graphics and diagrams based on text
descriptions or other metadata. This is done using
various generative models (diffusion-based Al) and
templates based on infographic parameters. The mod-
ule ensures visual consistency with the layout, style,
and appearance of the publication.

It is used for:

diagrams and graphs: automatic conversion of
structured data into high-quality graphics (algorith-
mic libraries);

for scientific illustrations: the application of
special Al tools with control capabilities (prompt
engineering + constraint enforcement) or the use of
domain-oriented generative models (e.g., models
trained on scientific figures);

containers for vector graphics (SVG/PDF) to pre-
serve scalability and the ability to edit later.

Work [2] presents examples of using the illustra-
tion generation model. Given the components and
partial constraints specified by the user, the model can
generate layouts that meet these constraints. Figure 1
shows examples of designs created based on the gen-
erated layouts.

Design Components Specified Constraints

1. HEADLINE on top
1x HEADLINE
2x TEXT _|_ 2. TEXT below IMAGE

| |

2 2 IMAGE

1. IMAGE larger than TEXT
EE = L

Modern generative approaches have greatly sim-
plified the creation of visualisations, but require con-
trol to ensure scientific accuracy [6].

The Technical Editing Module checks the cor-
rectness of alignment, formatting, typographical
parameters, style compliance, and compliance with
standards. This module evaluates the quality of auto-
matically generated layouts. The check is performed
according to the following criteria: readability, struc-
tural consistency, visual integrity, and data accuracy.

It performs:

style checks (citations, references), LaTeX and/or
MathML validation, duplication checks, verification
of compliance with journal requirements;

validation of illustration placement: presence of
captions, correspondence of references in the text, no
overlapping of key text sections, readability of fonts
and sizes.

integration with CI/CD publishing pipeline (auto-
matic PDF/HTML preview, multi-format export);

Practical relevance: commercial automation sys-
tems already implement some of these functions
(Typefi as an example of robotic typesetting and
export), but without a flexible generative part [2].

The structural diagram of the architecture of the intel-
ligent publishing and editing system is shown in fig. 2.

The architecture of the publishing and editing sys-
tem supports integration with content management
systems (CMS) and various platforms for scientific
publications, ensuring a continuous workflow — from
the initial stage, i.e. manuscript preparation, to the
final creation of the final electronic or printed format
(PDF, HTML, EPUB).

Research results and effectiveness assessment.
Analytical assessment of the effectiveness of the
intellectual publishing and editing system and illus-
tration was based on the construction of formal
models describing the expected performance indica-
tors of its key modules.

To predict the quality of the semantic analysis
module, a generalised accuracy model for trans-

Generated Layouts and Final Designs

-

Fig. 1. Creating a graphic layout taking into account user restrictions [2]
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Mafyne
— Maayne Mogyne Te xrliTrrn:l o
CEMEHTHUHOT rexepaui CTEOPEHHA
ananiyy MARETE IMeCTRanin PEATyEaRRA
TERCTY pau W Banigauil

I reCBAgI MR,
MOOYNL

Fig. 2 Architecture diagram of an intelligent
publishing and editing system

former architectures was used. Based on the average
results presented in recent publications, the accuracy
of the classification of structural components of text
is determined by formula (1):

b2 P
CoXw
where — p; — average accuracy for the element type
(heading, paragraph, table, etc.);
wi — its weight in the document structure.
The time required to generate a page layout was

determined using the model represented by formula (2):

s

T:Tp +T,+T,

where — T, — time spent on preliminary text processing;
T; — time spent on forming a logical structure;

T, — time spent on optimising the placement of ele-
ments.

The compliance of layouts with reader-friendli-
ness standards was assessed using a compositional
balance metric based on the following formula:

C:l_Ed+El,+EA_
where — Ed — deviation from the rules of dominance
(visual support);
Ea — deviation from the alignment rule;
Es — deviation from the structure rule (grid).

Generalisation of the results of modern generative
models allows us to apply the model according to the
formula:

S=as

sem

+BS, 1S,

where — Sqm — semantic correspondence;
S« — stylistic consistency;
S.c — accuracy of reproduction of structural elements.

In the study, the effectiveness of technical editing
is assessed using a complex formula:

R=0.35R,,+0.35R

orth punct

+0.30R,,,

where — R, — indicator of spelling accuracy;
R, — indicator of punctuation accuracy;
R, — indicator of structural compliance.

The weights in the formula are distributed as fol-
lows:

0.35 — spelling (the most common type of error;
easily automated).

0.35 — punctuation (important for understanding
the meaning; more complex than spelling).

0.30 — structure (determines the quality of layout
and readability; requires a complex review of the doc-
ument).

This ratio reflects the actual priorities in publish-
ing practice.

The comprehensive integral indicator is deter-
mined by the formula:

P +C+S+R
4

E

Practical significance. The implementation of
intelligent publishing and editing systems and illus-
tration allows the creation of flexible automated pub-
lishing environments that minimise human involve-
ment in routine operations, leaving quality control
and content editing functions. This contributes to the
efficiency of publishing processes, reduces costs, and
provides the ability to scale the system for different
types of publications — from scientific journals to
educational and multimedia materials.

Conclusions. The study showed that intelligent
systems for layout, technical editing, and automated
illustration are becoming a key element of the mod-
ern publishing ecosystem. The use of machine learn-
ing, generative models, and optimisation algorithms
increases the accuracy, speed, and consistency of
publishing processes.

The proposed model of an automated ecosystem
demonstrates the potential to combine editorial anal-
ysis, compositional structuring, and illustration gen-
eration in a single working environment. Analytical
evaluation confirmed that the predicted level of tech-
nical editing efficiency can reach about 93%, which
meets modern professional standards.
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Anapwomenko T.1HO. IHTEJEKTYAJIbHI CUCTEMHU BEPCTKHU TA NIIOCTPYBAHHSA
BUJIAHHS SIK CKJIAJJOBA ABTOMATHU30BAHOI BUJABHUYOI EKOCUCTEMHA

Pozenanymo xomyenyito inmenekmyanbHux cucmem 8epcmKu ma iNOCMPYBAHHA SUOAHHA AK CKIAO080I
asmomamu308amnoi 8udagHuyo-pedaryitinoi exocucmemu. OOIpyHmosano nompeby inmeepayii npoyecise
MEXHIUH020 peddzy8anHsl, 6ePCMKU 1l CIMEOPEHHsL LIIOCMPAayitl Y EOUHOMY YUDPosoMy cepedosuiyi. 3’1co8aro,
wWo Mpaouyitini Memoou ni02omosKU pisHUX 6uUdie BUOAHL € MPYOOMICIKUMU MA He MOICYIb NOBHOIO MIPOIO
3abe3neuumu y32009iCeHICb MidC meKcmosumu i epagivnumu Komnonenmamu. Ilpoananizosano cyyachi
oocnioxcenHs, sIKi demoncmpyroms epexmusnicmo Al-mexnonoziii y eepcmyi, ane He 8paxo8yr0msb NOGHICHIO
ceManmuKy meKkcmy U mouyHiCmb po3miujenns epagixu. 3anponorosano nioxio 00 6U3HAUEHHS OYIHIOBAHHS
epexmugHOCmI cucCmeMu 3a MAKUMU Kpumepiamu, sk mexniuni, 6i3yanvui ma uumabenvhi. Bukopucmanns
MaKux cucmem 00380AE€ CKOPOMUMU 4AC BUOABHUYO-PEOAKYILIHO20 YUKTLY, 3MEHWUMUY KIIbKICMb NOMUTIOK,
nioguwumu yHigixayiro ogopmaenns ma 3abe3neuumu CYMICHICMb 3 MIJNCHAPOOHUMU CMAHOAPMAMU.
Pospobrena xonyenyis cnpuse opmysannio Hogoi napaduemu yu@dposoi uoasHu4oi cnpasu, 0e wmydHuil
inmenexm, iHopmamuxa i asmomamuzayis 3abe3neuyioms GUCOKY SAKICMb i egheKmusHicms Ni02omosKu
HAyKo8ux nyonikayitl.

Ha ocHogi npogedenozo ananizy po3pobieHo KOHYenyiro «po3yMHO20 SUOABHUUMBA», V Medxicax SKOi
iHMeneKmyanbHi CUucCmemMu epCmKU ma LIioCmpy8anHsa 3a6e3neuyioms asmomMamu308aHull YUKl ni020moeKu
HAYKOBUX Mamepiaie — 8id 06pobKu pyKonucy 00 cmeopenis adanmusnux nyonixayiu y popmamax PDF, HTML
abo EPUB. Ouixysanumu pe3yiomamamiy npo8ao*CeHHs MaKux CUCeEM € CKOPOYEHHA 4acy 8UOABHUYO20
YUKTTY, 3MEeHUleHHs KIIbKOCMI MEeXHIYHUX NOMUNLOK, niosuujenHs YVHigikayii ogopmienns, 3abesnedenms
BIOKPUMOCMI OAHUX [ CYMICHOCIE 3 MIJICHAPOOHUMU CIaHOapmamu nyonikayit. ¥ cmammi Ha2on0ueHo Ha
BAJICIUBOCI PO3POONIEHHS CIMAHOAPMIE 0OMIHY OAHUMU MIdC MOOYIAMU cucmemu, po3eumky explainable Al
OJ151 KOHMPOJIO NPOYeCy 2eHepayii MaKemis, a MaKolc PO3UUPEHHI MEMPUK OYIHIOBAHHS AKOCMI LTIOCMpPayill
i uumabenbHOCMi Mmexcny.

Knrwouosi cnosa: inmenexmyanvbhi cucmemu 6epcmiu, asMoMamu308aHa UOABHUYA eKOCUCHeMA, MeXHIYHe
peoazyBants, 2eHepamueHi Mooeni, iIOCmMpYB8aHHS, WMYYHUL IHMeLeKm.
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