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CHAPTER 7  

CONCEPT OF AN INTELLIGENT SYSTEM FOR PROCESSING 

PUBLISHING TEXTS AND MANUSCRIPTS TO AUTOMATE 

EDITORIAL PROCESSES 

 

Ivasechko Andrii Viktorovych, lecturer at the Department of Information 

Computer Systems and Control, West Ukrainian National University, Ternopil  

 

The rapid development of digital editorial technologies has significantly 

transformed approaches to the preparation, review, and evaluation of scholarly 

documents. While editorial process automation was previously limited primarily 

to spell-checking and grammar correction, modern intelligent systems now support 

stylistic analysis, terminology consistency assessment, bibliographic reference 

verification, plagiarism detection, and editorial decision support based on large 

language models (LLMs) [1–3, 8]. 

These tasks are particularly important for the editorial offices of scholarly 

journals and conference proceedings, where the initial manuscript evaluation 

remains one of the most time-consuming stages of the publication process. 

Automating the verification of academic writing style, document structure, 

bibliographic formatting, and compliance with the principles of academic integrity 

can substantially reduce editorial workload while improving the quality and 

consistency of manuscript assessment [2, 6, 8]. 

A scholarly document represents a complex information object comprising 

textual, structural, and graphical elements. Consequently, its analysis requires the 

integrated application of Optical Character Recognition (OCR), document layout 

analysis, Natural Language Processing (NLP), and Large Language Models 

(LLMs) [2, 5–7]. However, conventional OCR systems are primarily designed for 

text extraction and do not provide subsequent semantic or editorial analysis of the 

extracted content [4, 7]. 
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The remarkable progress in transformer-based models has significantly 

improved the automatic analysis of scholarly texts. However, Large Language 

Models (LLMs) remain dependent on the knowledge acquired during training, 

which may result in the generation of inaccurate information or the inability to 

account for journal-specific editorial requirements [2, 8]. One of the most 

promising approaches to overcoming this limitation is Retrieval-Augmented 

Generation (RAG), which combines the generative capabilities of LLMs with 

semantic retrieval from external knowledge bases, enabling recommendations to 

be generated based on verified sources [3]. 

Despite the rapid advancement of individual technologies, comprehensive 

systems integrating OCR, document layout analysis, NLP, bibliographic 

verification, academic integrity assessment, and RAG within a unified editorial 

workflow remain insufficiently explored [3–6, 8–10]. Therefore, the development 

of integrated intelligent editorial systems capable of automating the key stages of 

the initial evaluation of scholarly manuscripts is of considerable relevance. 

Current research on automated editorial processing is evolving along several 

interconnected directions, including text and document structure extraction, 

stylistic analysis, semantic modeling, bibliographic verification, and the 

application of Large Language Models to support editorial decision-making [2–8]. 

One of the most widely used tools for the structural analysis of scholarly 

documents is GROBID, which automatically identifies the main components of a 

manuscript, including the title, authors, abstract, sections, references, and other 

structural elements [4]. LanguageTool and Grammarly are widely employed for 

grammar and style checking; however, these tools are primarily designed for 

general-purpose texts and do not adequately address the specific characteristics of 

academic writing. 

The development of transformer-based models has led to the emergence of 

specialized solutions for the analysis of scholarly documents. SciBERT enables 

effective processing of scientific terminology and is widely applied to topic 
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classification, citation analysis, and automatic summarization [6]. LayoutLM is 

designed for document layout analysis by combining textual information with the 

spatial characteristics of a document page [5]. 

Another important direction is the application of Retrieval-Augmented 

Generation (RAG), which integrates Large Language Models with external 

knowledge bases to improve the reliability of generated recommendations and 

reduce the risk of hallucinations [3]. In addition, open scholarly services such as 

OpenAlex and Crossref are increasingly used for bibliographic verification, 

providing access to publication metadata and persistent digital identifiers [9, 10]. 

Despite these advances, most existing solutions address only individual 

aspects of editorial processing. OCR platforms focus on text extraction, language 

models on stylistic analysis, bibliographic services on metadata verification, and 

RAG-based systems on semantic retrieval and response generation. Consequently, 

the lack of an integrated approach highlights the need for a comprehensive 

intelligent editorial system that combines these components within a unified 

information processing pipeline [3–6, 9, 10]. 

The analysis of recent studies demonstrates that the automation of editorial 

processing is evolving along several complementary directions, including text and 

document structure extraction, natural language processing, semantic content 

analysis, bibliographic verification, plagiarism detection, and the application of 

Large Language Models for editorial decision support. Although each of these 

technologies has advanced considerably, comprehensive solutions integrating all 

these functions into a single software environment remain limited. 

Most existing systems continue to evolve as specialized standalone 

applications. OCR platforms focus on text extraction, stylistic tools on language 

analysis, bibliographic systems on metadata verification, and Retrieval-

Augmented Generation on semantic retrieval and response generation. As a result, 

editors must rely on multiple independent tools that lack a common information 

space and a unified document-processing workflow. 
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This limitation highlights the need for an integrated intelligent editorial 

system in which OCR, document layout analysis, Natural Language Processing, 

Retrieval-Augmented Generation, bibliographic verification, stylistic analysis, and 

academic integrity assessment operate as interconnected modules within a unified 

information pipeline. Such an approach enables the transition from automating 

individual tasks to providing comprehensive support for editorial workflows, 

thereby improving the quality of scholarly publications while reducing the time 

required for their initial editorial evaluation. 

Table 1. 

Comparison of Existing Solutions for Automated Editorial Processing of 

Scholarly Documents 

Solution / 

Approach 

Primary 

Purpose 
Strengths 

Limitations for 

Editorial Pro-

cessing 

Relevance to 

This Study 

1 2 3 4 5 

GROBID 

Scholarly 

PDF struc-

ture extrac-

tion 

Automatically 

identifies the ti-

tle, authors, ref-

erences, and 

document sec-

tions 

Does not per-

form stylistic 

analysis, termi-

nology verifica-

tion, or provide 

editorial rec-

ommendations 

Core compo-

nent for struc-

tured data ex-

traction 

Language-

Tool 

Grammar 

and style 

checking 

Open-source 

software, multi-

lingual support, 

extensive rule 

base 

Not specifically 

designed for ac-

ademic writing 

or journal edito-

rial standards 

Foundation 

for rule-based 

text verifica-

tion 

Grammarly 

AI-assisted 

proofread-

ing of Eng-

lish texts 

Context-aware 

analysis and sty-

listic recom-

mendations 

Commercial 

service; lacks 

support for jour-

nal-specific edi-

torial require-

ments 

Representa-

tive of mod-

ern AI writing 

assistants 
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continuation of table 1 

1 2 3 4 5 

SciBERT 

Scholarly 

text analy-

sis 

Optimized for 

scientific ter-

minology and 

academic lan-

guage 

Does not ac-

count for jour-

nal- or publish-

er-specific edi-

torial require-

ments 

Foundation for 

semantic analysis 

LayoutLM 

Document 

layout anal-

ysis 

Combines tex-

tual content 

with document 

layout and vis-

ual features 

Does not pro-

vide compre-

hensive editori-

al assessment 

Used for docu-

ment structure 

analysis 

Retrieval-

Augmented 

Generation 

(RAG) 

Knowledge-

grounded 

response 

generation 

Reduces hallu-

cinations by 

leveraging ex-

ternal 

knowledge 

sources 

Requires high-

quality 

knowledge ba-

ses and vector 

retrieval infra-

structure 

Foundation for 

explainable edi-

torial recommen-

dations 

Open-

Alex 

Schol-

arly publi-

cation 

metadata 

Open da-

tabase of pub-

lications, au-

thors, and cita-

tions 

Does not 

analyze docu-

ment content 

Source of 

bibliographic 

metadata for ver-

ification 

Cross-

ref 

DOI 

and refer-

ence verifi-

cation 

Provides 

authoritative 

publication 

metadata 

Limited to 

bibliographic 

information 

Used for au-

tomatic reference 

validation 

 

The analysis of recent studies indicates that a promising direction for the 

development of automated editorial processing of scholarly documents is the 

integration of Optical Character Recognition (OCR), document layout analysis, 

Natural Language Processing (NLP), and Retrieval-Augmented Generation (RAG) 

within a unified information system. This approach considers a scholarly 

document as a structured information object that integrates textual, structural, 

semantic, and bibliographic data, enabling their comprehensive analysis. 

The proposed concept is based on four functional layers: text extraction, 

document structure analysis, linguistic analysis, and semantic support for editorial 

decision-making. Together, these layers provide document standardization, 
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identification of logical document elements, grammar and style checking, 

academic writing assessment, and the generation of recommendations using 

external knowledge sources. 

The key design principles of the proposed system include modularity, a 

unified internal document representation, explainability, and scalability. A 

modular architecture enables seamless interaction among system components 

through a shared data model, while the integration of RAG supports the generation 

of evidence-based recommendations grounded in external knowledge sources. 

Thus, the proposed concept defines an intelligent editorial system as a unified 

information and analytical platform that integrates OCR, document layout 

analysis, NLP, RAG, and quality assurance modules to provide comprehensive 

support for the editorial processing of scholarly documents. 

The proposed methodological principles should be viewed not as a collection 

of independent software solutions but as the foundation of an integrated editorial 

ecosystem in which all stages of document analysis are connected through a 

unified information model. Within this framework, each module not only performs 

its own function but also generates information that is utilized by subsequent 

stages of the processing pipeline. 

Traditionally, the editorial evaluation of a scholarly manuscript consists of 

several independent procedures, including document structure verification, 

language editing, assessment of academic writing style, bibliographic validation, 

compliance with formatting standards, and expert content review. In most editorial 

offices, these tasks are performed using separate software tools or by different 

specialists, which limits information exchange and reduces the overall efficiency 

of the editorial workflow. 

The proposed approach eliminates this fragmented organization by 

integrating all stages of editorial processing into a unified information pipeline, 

thereby enabling consistent data exchange, reducing redundant operations, and 

improving the efficiency and reliability of editorial decision-making. 
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Table 2.  

Methodological Principles for the Design of an Intelligent Editorial System 

Methodological 

Principle 

Principle De-

scription 

Theoretical Sig-

nificance 

Practical Out-

come 

Comprehensiveness 

Integration of 

OCR, NLP, RAG, 

bibliographic veri-

fication, and other 

functional mod-

ules 

Establishes a uni-

fied editorial 

analysis work-

flow 

Reduces the need 

for multiple 

standalone soft-

ware tools 

Modularity 

Independence of 

functional compo-

nents 

Ensures architec-

tural scalability 

and flexibility 

Simplifies system 

maintenance and 

future extensions 

Unified Document 

Representation 

Use of a common 

internal data mod-

el 

Enables seamless 

interaction among 

all system mod-

ules 

Eliminates data 

redundancy and 

inconsistencies 

Explainability 

Each recommen-

dation is support-

ed by a clear justi-

fication 

Increases the 

transparency and 

reliability of 

analysis results 

Facilitates editori-

al decision-making 

Use of External 

Knowledge 

Integration of edi-

torial guidelines, 

regulatory docu-

ments, and schol-

arly databases 

Reduces LLM 

hallucinations by 

grounding re-

sponses in veri-

fied sources 

Produces evi-

dence-based rec-

ommendations 

Scalability 

Support for inte-

grating new algo-

rithms and ser-

vices 

Ensures long-

term system evo-

lution 

Enables the adop-

tion of new mod-

els and editorial 

standards 

Human-in-the-

Loop 

Final editorial de-

cisions remain 

under human su-

pervision 

Combines auto-

mation with ex-

pert judgment 

Improves the reli-

ability and trust-

worthiness of edi-

torial decisions 
 

The primary object of analysis is a structured digital representation of a 

document that includes textual content, logical structure, bibliographic 

information, and metadata. This approach enables all functional modules of the 

system to utilize the results produced by preceding processing stages. 
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Table 3.  

Summary of the Functional Components of the Integrated Editorial System 

Functional Com-

ponent 
Primary Purpose Output 

Contribution to 

the Overall Sys-

tem 

Document Stand-

ardization 

Convert docu-

ments of various 

formats into a uni-

fied internal rep-

resentation 

Structured document 

Provides the 

foundation for all 

subsequent mod-

ules 

OCR and Docu-

ment Layout 

Analysis 

Extract textual 

content and logi-

cal document 

structure 

Machine-readable 

structured text 

Builds the inter-

nal document 

model 

NLP Analysis 

Assess grammar, 

writing style, and 

terminology con-

sistency 

Linguistic recom-

mendations 

Evaluates the 

quality of aca-

demic writing 

Bibliographic 

Validation 

Verify DOIs, cita-

tions, and refer-

ence lists 

Detected biblio-

graphic and format-

ting errors 

Ensures compli-

ance with interna-

tional biblio-

graphic standards 

Academic Integ-

rity Analysis 

Detect potential 

plagiarism and 

text reuse 

Semantic assessment 

of textual similari-

ties 

Supports expert 

evaluation of ac-

ademic integrity 

RAG Module 

Generate recom-

mendations using 

external 

knowledge 

sources 

Explainable editorial 

recommendations 

Provides intelli-

gent support for 

editorial decision-

making 

 

The first stage involves the standardization of documents in various formats 

(PDF, DOCX, ODT, and images) into a unified internal representation. This is 

followed by document layout analysis, during which the key structural elements of 

a scholarly article—including the title, abstract, keywords, tables, figures, 

equations, and references—are identified. Such structural modeling provides the 

basis for context-aware processing of individual document components. 

The next stage is linguistic analysis, which includes grammar checking, 

stylistic assessment, terminology consistency evaluation, and verification of 

compliance with academic writing conventions. By incorporating structural 
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information, the system can consider the functional role of each document 

component, thereby improving the accuracy of the analysis. 

The system also incorporates bibliographic validation and academic integrity 

assessment modules. The former verifies bibliographic records against 

international scholarly databases, while the latter combines conventional text 

similarity detection with semantic analysis to identify potential concealed or 

paraphrased plagiarism. 

The final stage is an editorial decision support module based on Retrieval-

Augmented Generation (RAG), which integrates the outputs of previous 

processing stages with external knowledge sources to generate evidence-based 

editorial recommendations. The interaction of all modules through a unified 

information model enables comprehensive document analysis and significantly 

enhances the efficiency of the editorial workflow. 

The further development of intelligent editorial systems should focus on the 

adoption of multimodal Large Language Models capable of simultaneously 

analyzing text, tables, mathematical expressions, graphical content, and the overall 

structure of scholarly documents. Such an approach is expected to improve the 

accuracy of processing complex documents and extend the capabilities of 

automated editorial review. 

Another promising direction is the integration of editorial systems with open 

scholarly infrastructures and bibliographic services, including OpenAlex, Crossref, 

ORCID, and Crossmark. This integration would enable automatic verification of 

bibliographic metadata, persistent identifiers, and author affiliations, while 

ensuring compliance with current editorial policies and international publishing 

standards. 

Particular attention should also be devoted to the implementation of adaptive 

learning mechanisms that incorporate editorial feedback into the system. 

Combining Large Language Models, Retrieval-Augmented Generation (RAG), 

and expert feedback would enable continuous improvement of recommendation 
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quality, adaptation to the editorial policies of specific journals, and the provision 

of personalized support for editorial decision-making. 
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