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FORMATION OF OPTIMAL VARIANTS OF THE DESIGN PROCESS
FOR INTERACTIVE ELECTRONIC PUBLICATIONS
IN THE MEDICAL INDUSTRY AND COMPARATIVE EVALUATION
OF THEIR RELIABILITY

The article is devoted to the development and substantiation
of a methodology for forming optimal variants of the design
process for interactive electronic publications oriented toward
the medical industry. The evolutionary path of scientific pub-
lishing to modern multimedia interactive platforms is analysed,
and the specifics and critical requirements for information
resources in the healthcare sector are systematized.
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Introduction

Creating optimal variants of the
electronic device design process
can be a complex task, especially
when it is necessary to compare
their reliability. Various methods can
be used for this purpose, such as
requirements analysis, modelling,
and testing. When making decisi-
ons regarding optimal variants, it is
important to consider both tech-
nical and economic aspects. At-
tention should also be paid to pos-
sible technical limitations and pro-
duct requirements.

As part of the evolutionary pro-
cess, itis important to conduct com-
parative evaluation of different de-

sign variants to determine the
most optimal one in terms of cost,
quality, and other important crite-
ria. Comparative analysis methods
may include mathematical mo-
dels, cost-effectiveness analysis,
expert assessments, etc.

The process of forming optimal
variants of the electronic publica-
tions design process and evaluat-
ing their reliability requires a sys-
tematic approach and considera-
tion of many factors. Optimal vari-
ants of the electronic publications
design process can be formed ba-
sed on different methodologies
and approaches, taking into ac-
count their specifics [1-5].
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Contemporary research em-
phasizes that for the medical in-
dustry, information reliability is the
highest priority. This means not
merely accuracy, but also clinical
relevance, evidence-based foun-
dation, and expert verification.
Many publications draw attention
to the necessity of minimizing
‘false-negative’ results (i.e., omis-
sions of important information) in
decision support systems, which
is reflected in the choice of opti-
mization strategies (for example,
sensitivity maximization) [6, 7].

The involvement of medical
professionals (practitioners) in the
design process (co-creation, co-
design) is key to ensuring clinical
significance and usability. This
allows for the creation of publica-
tions that meet the real needs of
physicians, nurses, and other spe-
cialists.

The application of artificial in-
telligence (Al) and machine learn-
ing (ML) are becoming increas-
ingly important tools for optimiz-
ing the design process and for im-
proving the actual content of elec-
tronic publications. This includes:
natural language processing (NLP)
and deep learning for analysing
large clinical data sets (electronic
medical records, scientific arti-
cles) to identify patterns, extract
important information, and auto-
matically generate content or rec-
ommendations [8-11].

Despite significant contribu-
tions, comprehensive research on
the scientific and methodological
foundations of designing interac-
tive scientific publications, taking
into account cognitive, technolog-
ical, and informational aspects,
remains insufficiently studied.

The aim of the article is to sys-
tematize and scientifically substan-
tiate approaches to the design and
improvement of interactive elec-
tronic scientific publications in the
medical industry, aimed at optimi-
zing mechanisms of scientific com-
munication and enhancing the ef-
ficiency of knowledge assimilation.

Methods

The design of electronic publi-
cations for the medical field, par-
ticularly ophthalmology, requires a
special, highly specialized app-
roach that takes into account the
specifics of the field, related to vi-
sual information, high-precision di-
agnostic data, and the need to en-
sure maximum content reliability.

Effective development of elec-
tronic medical resources is based
on adherence to a number of crit-
ical aspects:

1. Specialization and content
quality: publications must contain
high-quality, relevant, and expert-
verified information, including di-
agnostic images (fundus, OCT,
angiography) with high resolution
and discrimination capacity, as
well as current clinical protocols
and pharmaceutical databases.

2. Visualization and interactivi-
ty: to ensure quality user experi-
ence (UX), it is necessary to im-
plement zooming functions (mag-
nification of fine details), interac-
tive 3D models, and surgical video
tutorials. The user interface (Ul)
must be intuitive, minimalistic, and
provide ease of navigation.

3. Technological reliability and
security: the choice of platform
(web or mobile application) must
ensure offline access to key mate-
rials and rapid transmission of large
volumes of graphic data through

-
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high-performance servers. Com-
pliance with data protection and
privacy standards (particularly
HIPAA and GDPR) is also critically
important.

4. Currency and reliability: con-
tent reliability is ensured through
multi-level expert review and man-
datory references to authoritative
scientific sources. Systematic in-
formation updates and version
control functionality for dynamic
data must be provided.

Results and discussion

Successful design of electronic
publications for the medical field
requires a comprehensive metho-
dological approach that combines
modern interactive technologies
with the highest standards of sci-
entific and clinical reliability. Since
ensuring the reliability and validity
of medical electronic publications
depends on their structure and per-
ception, further analysis focuses
on the cognitive foundations of de-
sign, architectural principles of in-
formation organization, and metho-
dological approaches to imple-
menting modern technologies.

Contemporary approaches to
creating interactive scientific pub-
lications are based on a deep un-
derstanding of human cognitive
processes. The fundamental basis
of these approaches is Paivio’s
dual coding theory (Paivio, 1986),
which demonstrates that the hu-
man brain processes verbal and
visual information in parallel through
different channels. This means
that multimedia elements in scien-
tific publications do not merely
embellish text, but activate both
information processing channels,
which significantly improves the
understanding of complex scien-
tific concepts and their retention.

Neuroscientific research addi-
tionally confirms the value of inter-
active elements in scientific texts.
When a reader interacts with inter-
active components, the prefrontal
cortex of the brainis activated, which
is responsible for working memory
and executive functions. This ex-
plains why interactive elements
not only attract attention but also
promote deeper analysis and crit-
ical thinking.

However, interactivity can be-
come an obstacle if the principles
of cognitive load are not consid-
ered. Cognitive load theory warns
against overloading the reader with
information and proposes opti-
mization strategies: segmentation
of complex information into small-
er blocks, gradual content disclo-
sure according to user needs, use
of visual cues to guide attention,
and personalization of complexity
level depending on the reader’s
background.

The design of information ar-
chitecture for interactive scientific
publications requires a special ap-
proach due to the specifics of sci-
entific information (Fig. 1). Unlike
popular texts, scientific informa-
tion is characterized by high con-
ceptual density, complex interdis-
ciplinary connections, and the need
for precise references and verifi-
cation.

Hierarchical content organiza-
tion should reflect faceted classifi-
cation, which allows for structuring
multidimensional scientific data.
This means that the same infor-
mation can be organized accord-
ing to different criteria: by chrono-
logy, by topic, by methodology, or
by complexity level. Such organi-
zation enables the reader to find
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Structuring data
1 using faceted
classification

Hierarchical
organization

Displaying

2 connections
between scientific
concepts

Changing the
3 structure according
to the user profile

Adaptive
navigation

Semantic
connections

Fig. 1. Principles of designing information architecture for interactive scientific
publications taking into account the specifics of scientific information

information through various path-
ways, according to their research
needs.

Semantic connections between
publication elements are created
through the use of ontologies—
formal descriptions of conceptual
relationships between scientific
concepts. This allows the system
to automatically suggest relevant
materials, display connections bet-
ween different concepts, and sup-
port interdisciplinary research.

Adaptive navigation represents
a dynamic change in interface stru-
cture according to user profile. The
system analyses reader behav-
iour, their academic background,
and content interaction history to
personalize information presenta-
tion.

Methodological Approaches

to Implementing Modern

Technologies:

Atrtificial Intelligence in the Ser-
vice of Scientific Publications

The integration of artificial in-
telligence and machine learning
technologies is revolutionizing the
way readers interact with scientific
content. Content personalization
is carried out through sophisticat-
ed recommendation algorithms

that analyze user behavior, their
academic profile, and interaction
history with different types of con-
tent. The mathematical model of
such personalization takes into
account similarity between users,
content popularity, and its rele-
vance for a specific reader:

R(u,i) = a-sim(u,v) + B-pop(i) +
+ y-relevance(u,i), (1)

where R(u,i) is the recommenda-
tion rating of element i for user u,
sim(u,v) is user similarity, pop(i) is
element popularity, relevance(u,i)
is relevance.

Automatic annotation becomes
possible thanks to Natural Langu-
age Processing (NLP) methods.
These technologies are capable of
generating metadata, extracting key
concepts, creating automatic ab-
stracts, and even suggesting tags
for publication categorization. This
significantly reduces the burden
on editors and authors while im-
proving the searchability and ac-
cessibility of scientific content.

Intelligent search moves from
simple keyword matching to under-
standing query context. Semantic
search analyses user intent, syn-
onyms, context, and connections

-
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between concepts, which allows
finding relevant information even
with imprecise or incomplete qu-
eries.

Semantic Technologies and
Linked Data

The application of Linked Open
Data principles and ontologies
ensures machine-readability of
scientific content. This means that
computer systems can automati-
cally process, analyse, and estab-
lish connections between different
publications. The formal model of
semantic annotation includes a re-
source, ontology concept, prop-
erty, and linguistic marker, creat-
ing a structured description of sci-
entific content:

A=(R,C, P }), (2)

where A is annotation, R is reso-
urce, C is ontology concept, P is
property, A is linguistic marker.
Integration with external data-
bases allows enriching publica-
tions with additional information
from international scientific repos-

1

Trend
forecasting

Trend forecasting
has high predictive
ability but low
personalization.

itories, citation databases, and spe-
cialized collections. Automatic es-
tablishment of connections bet-
ween publications helps identify
trends, influential works, and pro-
mising research directions.

Big Data in Scientific Content
Analysis

Big data analysis opens new pos-
sibilities for understanding patterns
of scientific information consump-
tion. Research on how readers in-
teract with different types of con-
tent allows optimizing publication
structure, improving user experi-
ence, and predicting future research
trends. Personalized recommen-
dations become more accurate
through analysing the behaviour
of large groups of users with simi-
lar interests and needs (Fig. 2).

Blockchain as a Guarantor of
Trust in Scientific Publishing

The implementation of distrib-
uted ledger technologies addres-
ses critical trust issues in scientific
publishing. Copyright protection

2

Personalized
recommendations

2 Personalized
recommendations
provide high
predictive power.

Studying
consumption
patterns has low
personalization and
predictive ability.

4

Optimization of
publication
structure

Optimizing the
structure of
publications has
high personalization
but low predictive
ability.

Fig. 2. Big Data analysis capabilities for optimizing scientific publications
and knowledge assimilation processes
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is ensured through creating an im-
mutable record of authorship and
publication date. Transparency of
the review process is achieved
through an open system where all
stages of quality assessment can
be tracked and verified.

Data verification guarantees
the integrity of scientific data thro-
ughout the entire publication life-
cycle. Decentralized publications
offer an alternative to traditional
publishing models, potentially re-
ducing costs and increasing the ac-
cessibility of scientific information.

The contemporary landscape
of tools for creating interactive sci-
entific publications includes spe-
cialized platforms, each addressing
specific needs. Jupyter Notebooks
allow creating interactive compu-
tational publications where code,
results, and explanations are inte-
grated into a single document.
Scholastica offers comprehensive
solutions for creating multimedia
journals with support for video, ani-
mations, and interactive diagrams.

One of the biggest challenges
is the lack of unified standards for
interactive formats. This compli-
cates content exchange between
different platforms and can lead to
technological fragmentation. En-
suring compatibility across differ-
ent devices and platforms requ-
ires additional efforts from devel-
opers and can increase develop-
ment costs.

Performance optimization be-
comes critically important when
working with large data volumes,
especially when dealing with inter-
active visualizations of complex
scientific data. Security issues in-
clude protection against unautho-
rized access and modification,
which is particularly important for
scientific data.

The economic challenges of
implementing interactive scientific
publications are significant. Initial
development costs can amount to
50-200 % of traditional publica-
tion costs. The need for staff re-
training, continuous technical sup-
port, and development of new mone-
tization models creates additional
financial burdens. New monetiza-
tion models include subscriptions
to premium features, micropayments
for access to specialized content,
and experimental approaches such
as tokenization of scientific achi-
evements.

Ensuring long-term preserva-
tion of interactive scientific publi-
cations presents unique technolo-
gical challenges. Unlike static texts,
interactive elements depend on soft-
ware, operating systems, and hard-
ware that are constantly changing.

Preservation strategies include
emulation of software environments,
migration of content to new formats,
encapsulation of all dependencies
in archives, and standardization
through the use of open formats.
An extended metadata schema
should include detailed informa-
tion about all interactive elements,
their technical characteristics, and
dependencies.

The future of interactive scien-
tific publications is closely linked
to the development of immersive
technologies. Virtual reality opens
possibilities for three-dimensional
visualization of complex scientific
data, allowing researchers to ‘im-
merse themselves’ in molecular
structures, astronomical objects,
or historical reconstructions.

Augmented reality allows over-
laying digital information on real
objects, which can revolutionize
practical disciplines. Holographic

-
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displays and neural interfaces
represent more distant but poten-
tially transformative technologies.

Generative artificial intelligen-
ce models can automatically cre-
ate scientific texts, visualizations,
and even hypotheses. Quantum
computing promises to accelerate
the processing of complex scien-
tific data. Federated learning will
enable collaborative algorithm tra-
ining without transferring sensitive
data, while explainable artificial
intelligence will make recommen-
dation algorithms more transpar-
ent and understandable (Fig. 3).

The implementation of interac-
tive scientific publications promis-
es to accelerate review process-
es, improve the quality of scientif-
ic education, enhance interdisci-
plinary collaboration, and democ-
ratize access to scientific knowl-
edge. These changes can funda-
mentally transform the way scien-
tific research is conducted, pub-
lished, and consumed.

Conclusions

The conducted research has
made it possible to formulate sci-
entific and methodological foun-

Immersive 5,
technologies N Q
Virtual reality ..: Prospects for
Augmented reality -¢ the
Holographic displays -': development

h
Neurointerfaces -~

= Speeding up review

of scientific

technologies

dations for the design and impro-
vement of interactive electronic
scientific publications for medici-
ne industry. The main results in-
clude:

1. A conceptual model of an
interactive scientific publication
based on the principles of cogni-
tive psychology, information archi-
tecture, and modern technolo-
gies.

2. A methodological approach
to integrating Al, semantic tech-
nologies, and blockchain to opti-
mize scientific communication pro-
cesses.

3. A system of criteria for eval-
uating the effectiveness of inter-
active scientific publications, includ-
ing metrics of cognitive load, usa-
bility, and learning effectiveness.

4. Recommendations regard-
ing technical implementation, eco-
nomic models, and legal support
for innovative publishing solutions.

5. A forecast for the develop-
ment of the field of interactive sci-
entific publications, taking into
account trends in immersive tech-
nologies and artificial intelligence.

Prospects for further research
lie in developing specific algorithms

a Next-generation artificial
! intelligence
.

Generative models

i
‘.

|

| .
re Quantum computing
r- Federated leaming

\

~- Explainer Al

i
:
i~ Improving the quality of education
i
i
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Fig. 3. Future directions for the development of scientific electronic
publications and their transformative impact on scientific activity
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for personalizing scientific con-
tent, creating standards for inter-
active scientific formats, and em-
pirically investigating the effec-
tiveness of different types of inter-
activity for scientific knowledge
assimilation.

The research results are of sig-
nificant importance for the devel-
opment of publishing, improving
the efficiency of scientific commu-
nication, and optimizing learning
processes in higher educational
institutions.
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CTtaTTa npucBsiYeHa po3poOui Ta HayKOBOMY OOr'PYHTYBaHHIO
KOMIJIEKCHOI MmeToaoorii popmMmyBaHHS ONTUMasibHUX BapiaHTIiB
npouecy MPOEKTYBaHHSA iHTEPAKTUBHUX E€NIeKTPOHHUX BUAAHb,
crneuianbHO OPiIEHTOBAHMX HA MeOU4HY rany3b. Y po0OoTi cucre-
MaTn3oBaHO cneundiky Ta KPUTUYHI BUMOrn Ao iHbopmMauiinHnx
pecypciB y chepi OXOpoHU 3[00pPOB’°A, 30KpemMa Wo[0 TOYHOCTI
AlarHoCTUYHUX 300pakeHb, KJiHIYHOI peleBaHTHOCTi KOHTEeHTY Ta
HeoOXxigHOCTi ekcnepTHOI Bepudikauii MmeguyHoi iHpopmauir.

Oco6nuBy yBary npuaineHo getanbHOMY BUCBIT/IEHHIO eTaniB
NMPOEKTYBAHHS €/1IEKTPOHHUX MeAUYHUX BUAaHb 3 pOKYyCOM Ha nig-
BULLLEHHI O0CTOBIPHOCTI Ta HAAIMHOCTI AaHUX, WO € KPUTUYHO
BaXJIMBUM [AJI1 MeAUYHUX 3aCTOCYBaHb, A€ MOMWUJIKA MOXYTb
MaTU Cepno3Hi Hacnigkn Ans 3[0poB’A nauieHTiB. Po3rnsHyTo
KOrHiTUBHI 3acagn NpPoOEKTYBaHH4, W0 6a3yloTbCca Ha Teopii nog-
BiIHOro KOAYBaHHS Ta NPUHLUUMNAX KOrHITUBHOro HaBaHTaXXEHHS,
qKi 3a0e3ne4yloTb oNTUMasibHe CNPUAHATTSA Ta 3aCBOEHHSA CKNnag,-
HOT Meau4Hoi iHdopmauii.

BcebiyHO pocnigkeHO HAyKOBO-MEeTOAMYHI 3acaau BripoBag)KeH-
HAl iHHOBALIIHUX TEXHOJIOril Yy NpoLlec CTBOPEHHS MeAUYHUX eNek-
TPOHHUX BUAAHb. [leTasibHO PO3rJISHYTO 3aCTOCYBAHHSA €JIeMEHTIB
WITYYHOro iHTeNneKkTy AJia nepcoHasnisauili KOHTeHTy, aBToMa-
TUYHOIro aHOTYBaHHS Ta IHTENEeKTYasIbHOro NOLYKY; CEMaHTUYHUX
TEeXHOJOriA Ta OHTONOri ANng 3a6e3ne4yeHHs MalUMHOYUTAHOCTI Ta
BCTAHOBJIEHHSA 3B’A3KiB MK ny6nikauiaMmun; 610K4eH-TeXHONOor il
ANS rapaHTyBaHHS aBTOPCbKUX npas, NPO30pPOCTi peLueH3yBaHHSA
Ta Bepudikauii aaHux. lNpoaHanizoBaHO MOXJIMBOCTI BUKOpPUC-
TaHHA BEJIMKUX JAaHUX AJIS aHai3y naTtepHiB CMOXUBaAHHSA HayKO-
BOI iHpopmMaLii Ta onTUMi3aLlii CTPYKTYpPU BUAAHb.
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Pe3ynbratn pocnipxeHHa GpopMyloTb KOHLUENTyasibHy OCHOBY
ANS noaanbLUoro po3BUTKY aganTUBHUX iHTEPaKTUBHUX PeCcypCiB,
opieHTOBaHMX Ha cneuudidyHi NoTpedbn MeaUYHUX NpauiBHUKIB
Pi3HMX cneuianbHOCTEN Ta nauieHTiB. 3anpPonoHOBaAHO PEKOMEH-
Aauil Woao TexHiYHOoI peanisauil, eKOHOMIYHUX MoAaesiell MOHe-
TuU3auil Ta cTpaTteriii AOBrocTPOKOBOro 36epiraHHa iHTepakTuB-
HOro KOHTeHTy. BusHauyeHO nepcnekTuBu po3BUTKY cdhepu iH-
TepakTUBHUX MeAUYHUX BUAAHb 3 ypaxXyBaHHAM TeHAEHLin imep-
CUBHUX TEXHOJIOTi, reHepaTUBHOIO LUTYYHOr O IHTEJIEKTY Ta KBaH-
TOBUX 00YNCIIEHb.

KniouoBi cnoBa: enekTpoHHi BUAaHHS; MeanyHa ranysb; iHTep-
AKTUBHICTb; MPOEKTYBAaHHS; AOCTOBIPHICTb; OLHIOBAHHSA; LUTYYHUNA
iHTenekT.
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