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This study deals with a set of issues related to the development of a conceptual model for 

automatic proofreading of technical documentation. The purpose of this study is to 

investigate the prospects for creating the software for automatic proofreading of text 

documents with an assessment of the prospects for its subsequent implementation in various 

areas of scientific cognition and in activities of various educational institutions. The 

methodological approach is a combination of a systematic study of modern algorithms for 

checking technical documents with an analysis of the prospects for building a concept for 

creating an optimal model for automatic document proofreading. The main results of this 

study should be the definition of the main areas for the development of issues for the 

creation of the concept under consideration and identification of the constituent elements 

of the conceptual model for automatic proofreading of technical documentation, which is 

important from the standpoint of ensuring the proper level of quality of functioning of such 

a system. The prospects for further research in this area are determined by the relevance of 

the stated topic conditioned by the urgent need to develop and implement an effective 

system for verifying technical documents as soon as possible. 
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1. INTRODUCTION

The development of universal tools for analysing texts of 

literary and business texts is one of the most difficult tasks in 

the field of data mining. A popular line of development of 

algorithms for processing text documents today is considered 

to be the use of machine learning methods that allow solving 

problems of natural language processing. Machine learning 

algorithms commonly used for natural language processing are 

Porter's algorithm, BERT (Bidirectional Encoder 

Representations from Transformers), CBOW (Continuous 

Bag of Words), Word2vec, GloVe, etc. Porter's algorithm does 

not use word stem bases but works by successively applying a 

series of suffix and suffix pruning rules. BERT is based on a 

transformer, for pre-training natural language processing. The 

logic of the CBOW architecture is very simple: predict a word 

depending on the context in which the word is found. 

Word2Vec includes a set of algorithms for calculating vector 

representations of words, assuming that words used in similar 

contexts are semantically close. The algorithm minimizes the 

difference between the product of vectors of words and the 

logarithm of the probability of their joint occurrence using 

stochastic gradient descent. For example, it turns out to link 

together different satellites of one planet or the postal code of 

a city with its name [1]. 

The problem of the optimal search for information is one of 

the key problems in the field of computer science. The 

development of most software products sooner or later leads 

to the implementation of mechanisms for adding, saving, and 

receiving information for its subsequent processing. The main 

solution to this problem is a variety of database systems that 

perfectly performs these tasks at the software level. However, 

if the system functionality requires working directly with a 

user query, which often consists of several criteria, then the 

processing of the results obtained falls entirely on the 

shoulders of the user [2]. In such a situation, the problem of 

creating a conceptual model for automatic proofreading of 

technical documents that optimally meets the needs of users 

becomes particularly relevant. 

In the 21st century, the progress of IT is evident, which 

determines the possibility of choosing the optimal conditions 

for creating the concept of an automatic text processing system 

of any degree of complexity and orientation. Of particular 

importance in this context is the use of computer text corpora 

designed to solve the problem of automating this process. A 

computer corpus is an array of natural texts of a modern 

language (both written and spoken), presented in a digital 

medium and properly ordered for use for scientific or practical 

purposes [3]. The use of text corpora allows identifying the 

lexical and grammatical compatibility of words, their 

frequency, patterns of word usage, and use them as a source of 

additional information about the subject area and the use of the 

term [4]. Today, such electronic text arrays as the National 

Corpus of the Russian Language (NCRL), the British National 

Corpus (BNC), the Bank of English, and the American 

National Corpus (ANC) are widely known in professional 
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circles, and their use is advisable when working with general-

purpose texts [5]. 

Notably, ontologically controlled information systems are 

currently one of the most important branches of the 

development of intelligent information systems, which is an 

extremely important aspect from the standpoint of the 

prospects for creating an automatic system for checking 

technical documents. The application of ontologically 

managed information systems based on the automation of text 

editing ensures the implementation of such processes as 

structuring and systematization of information, integration of 

distributed information models and systems based on the use 

of semantic properties, aggregation of various information 

resources, visualization of necessary information and 

transformation of the knowledge search process into modern 

access technology to the chosen field of research. The features 

of their construction are closely related to the development of 

the theory and fundamentals of designing automatic text 

proofreading models and to the development of the theoretical 

foundations and design methodology, including the formal 

approach, fundamental principles and mechanisms, the 

generalised architecture and structure of the system, the formal 

model and methodology of designing domain ontology, the 

formal model of knowledge representation, generalised 

algorithms of knowledge processing procedures, etc. [6]. In 

this context, the complex formulation of specific tasks should 

increase the importance of automatic text-checking 

programmes and facilitate the search for ways to solve them. 

The existing methods of data mining allow processing large 

arrays of text documents (more than 1 million texts) to identify 

various parameters of the documents included in this array, as 

well as the patterns that characterise their totality. Since these 

algorithms involve the extraction of a wide range of diverse 

characteristics from texts (which is often a complex task in 

itself, the solution of which involves the use of complex and 

not always fast-acting algorithms), there is a need to store the 

extracted characteristics (along with the documents 

themselves) in the reference and information collection of the 

created software system [7]. At the same time, it should be 

noted that there are various methods of checking the quality of 

text in automatic mode, for example, two methods of analysing 

text in natural language: linguistic analysis, which is based on 

extracting the meaning of the text by its semantic structure, 

and statistical analysis, based on extracting the meaning of the 

text by the frequency distribution of words in the text [8]. Thus, 

the issues of creating the concept of automatic proofreading of 

technical text documents are relevant today in the scientific 

and educational environment and require their early resolution, 

as it will allow processing large arrays of text documents. 

2. LITERATURE REVIEW

A review of the literature devoted to the establishment of 

the concept of automatic proofreading of technical documents 

indicates the variety of approaches of researchers to the 

options for solving the problem. In particular, the group of 

authors represented by Barakhnin et al. [9], in a joint study of 

various aspects of designing the structure of a software system 

for processing a corpus of text documents, note that one of the 

most difficult and pressing problems is the development of a 

universal set of tools for analysing texts in literary and 

business texts. As noted in by Bolshakova et al. [10], when 

recognising business text words, the most important factor is 

familiarity with the text (its topic, structure and most frequent 

words), keywords and topic elements are recognised relatively 

well, the end of the text is predictable and well recognised. For 

a literary text, a large "support" falls on the initial (preamble) 

and middle (plot development) compositional fragments and 

is differently correlated with the components of the 

communicative and semantic division: with the theme for the 

preamble, with the dialogue (especially the keywords or rhyme) 

for the middle fragment. Thus, when talking about text 

structures and analysis procedures, it is necessary to take into 

account various types of contexts, in particular, the functional 

style, compositional structure and rhetorical coherence of the 

text. 

For its part, Volkovsky and Kovylin [11] draw attention to 

the fact that the current approach to finding information in 

multiple documents offers a solution to the ranking problem 

for a user query. This principle (the disadvantages of which 

are described above) is the basis of many popular web search 

engines. An alternative approach to solving the search problem 

is to obtain semantically significant text relative to the user 

query. At the same time, Alekseeva [12] studying the use of 

computer programmes for processing a specialised text corpus, 

pointed out the importance of functional standards for the 

operation of word processing programmes. According to the 

researchers, functional standards cover the area of developing 

functional requirements for the following processes: 

configuration management; supply of spare parts (initial and 

additional); maintenance, repair, and overhaul; modification 

and revision (information updates) of operational monitoring 

and fault reporting.  

Notably, Kaibasova [13] highlighted certain aspects of the 

automatic determination of the parameter of uniqueness of 

texts by individual programmes in her study. The author notes 

that when solving linguistic problems of text processing, 

various approaches and methods of converting text 

information into sets of numerical data that will be used to 

extract knowledge are possible. When comparing texts and 

identifying matches in them, automatic linguistic analysis 

tools are needed. Thus, the researcher draws attention to the 

fact that the development of the concept of automatic text 

proofreading involves the use of linguistic analysis tools, the 

work of which is also subject to an automatic algorithm. 

Alternatively, a cluster method is proposed, which is a 

multidimensional statistical procedure that collects data 

containing information about a sample of objects, and then 

arranges the objects into relatively homogeneous groups [14]. 

However, the problem of creating software for automatic 

proofreading of text documents with an assessment of the 

prospects for its further implementation in the scientific field 

still remains unresolved. That is why the present study is an 

attempt to fill this gap. 

3. MATERIALS AND METHODS

The subjects of the study are the programmes and principles 

of checking technical and other texts that have developed to 

date, adopted in the existing system of science and education, 

and the prospects for forming a universal model of automatic 

quality control of technical texts based on the developed 

software. The main research method is a system analysis of 

modern algorithms for checking technical documentation. 

With the help of this method, the prospects of building the 

concept of creating an optimal model of automated document 

166



processing were determined. For a thorough study, scientific 

developments were selected within the framework of the 

design of the software structure of the technical document 

processing system in the context of finding optimal solutions 

for creating the concept of automatic proofreading of technical 

documents.  

Some of the materials studied within the framework of the 

stated topic were borrowed from foreign publications devoted 

to the issues in hand. To facilitate the perception of 

information and create the highest quality, detailed and 

objective picture of the study, all materials cited in this study 

were translated into English. In general, the stated 

combination of materials and methods of performing this 

research meets the set tasks and contributes to the highest 

quality and objective disclosure of the issues raised in the 

subject of this study, since it allows forming a complete picture 

of the current situation with the quality software for checking 

technical texts in the modern scientific environment and the 

education system, as well as to assess the prospects for further 

search for opportunities to form a concept for improving the 

quality of automatic proofreading of technical documents.  

A systematic study of the available scientific developments 

in the field of designing the structure of a software system for 

processing text documents allows forming a clear idea of the 

current situation in the field of assessing the text quality in 

documents and the possibilities for changing it for the better. 

At the same time, the analysis of the existing prospects for the 

creation of an optimal model for automatic document 

proofreading allows one to get an idea of the real possibilities 

of creating the considered conceptual model, taking into 

account all the features of the situation with development of 

software for text processing. The use of the chosen 

combination of materials and methods for the study of the 

issues submitted for consideration in the future can give 

qualitative results in the context of the further evolution of 

methods for checking technical documents, which is important 

in various aspects of scientific and educational spheres.  

4. RESULTS

Today, the use of machine learning methods is widely used 

as a popular area for the development of algorithms for 

processing text corpora. This allows solving numerous 

problems of natural language processing, which is extremely 

important when working with the system for automatic 

proofreading of technical documents. Scientific developments 

in this area are caused by such factors as the specific structure 

of literary and business texts, as well as the lack of fully 

formed systems for analysing large volumes of text in Russian. 

The concept of building a complete model of automatic 

proofreading of technical documents involves the construction 

of a semantic network of the text as its main programme model. 

Syntactic analysis, as a rule, is the first stage in the bulk of 

automatic text document processing systems. This stage 

involves the selection of individual sentences and words of the 

analysed text. The volume of words is reduced by stemming 

and clearing the text from official speech patterns. To this end, 

the Porter algorithm (defining and replacing unique stemmes) 

is applied, which cuts off the endings and then calculates the 

Levenshtein distance (embedding matrix) for the final results 

(Figure 1). 

To date, the processing of text documents of various levels 

of complexity and genre orientation is one of the most 

dynamically developing branches of modern digital 

technologies. In recent decades, the main area of improving 

algorithms for processing text document corpora was the use 

of machine learning methods. The current approaches to 

automatic text analysis can be presented in the form of the 

following diagram (Figure 2). 

Figure 1. Building a semantic network of the text as its main 

programme model 

Figure 2. Basic approaches to automatic text analysis in the 

context of the templates and methods used 

A rule-based approach prescribes a sequence in modelling 

the conceptual modelling constructs, and the action to be taken 

at each stage. Supervised learning is a machine learning 

approach that’s defined by its use of labelled datasets. These 

datasets are designed to train or “supervise” algorithms into 

classifying data or predicting outcomes accurately. 

Unsupervised learning uses machine learning algorithms to 

analyse and cluster unlabelled data sets. These algorithms 

discover hidden patterns in data without the need for human 

intervention. The hybrid method is based on a combination of 

various approaches (e.g., unsupervised learning & supervised 

learning). 

Figure 2 schematically shows the main approaches to 

solving the issues of automatic text proofreading. In addition, 

there are two secondary methods that are not included in this 

diagram: 

− the method of graph-theoretic models, which involves the

breakdown of the body of the text into words, each of which 

has its own weight, which is important in determining the text 

tonality; 

− the method of using models that include deep neural

networks, an example of this is the recently popular BERT 

(Bidirectional Encoder Representations from Transformers) 

algorithm. 

A variety of algorithms for checking text documents can be 

implemented by creating special software. At the same time, 

the structure of the created software network should be 

focused on end-users and other software systems. At the same 

time, this software must have the following functionality: 

1. Provide free access to text corpora.

2. Provide the ability to automatically process text corpora

from an existing database. 

3. Send the received results to the database in a timely

manner. 
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4. Implement flexible planning for the implementation of

data processing tasks. 

5. Provide high-quality processing of static characteristics

and their representation in the specified form. 

6. Improvement of algorithms for analysing text corpora.

In this context, it is essential to present the text analysis

process as a series of sequential steps performed in order to 

determine the specific characteristics of the text in 

combination with the functionality of the automatic 

proofreading system of technical documents. The main 

elements of these two components are shown in Table 1. 

Table 1. The sequence of steps of automatic text analysis and 

the parameters of the functionality of the automatic 

proofreading system 

Stages of automatic text 

analysis 

Functionality of the automatic 

proofreading system 

Generation of text 

corpora 

Ensuring reliable storage of large 

volumes of texts 

Semantic analysis Providing quick access to databases 

Semantic analysis 

(definition of the genre) 

Ensuring the establishment of a 

high-quality database proofreading 

structure 

Final processing of the 

results 

Providing the ability to store the 

final results 

The creation of a conceptual model for automatic 

proofreading of technical documents involves the consistent 

development and implementation of the structure of a software 

system that allows qualitatively solving large-scale tasks of 

storing text corpora with a total volume of millions of units, 

while it should be possible to batch process texts online in the 

volume of up to several thousand documents. Such a system 

has been successfully implemented in the project of 

monitoring Russian-language mass media in Kazakhstan and 

is successfully functioning at the moment. In addition, the 

concept of automatic proofreading of technical documents 

involves the development of a system structure in which each 

element will be defined specific functions. The accuracy and 

reliability of the results of the automatic check are determined 

by the synchronicity of the interaction of all elements of the 

system in a given sequence. After all, without interaction 

between elements, the function of each individual element 

cannot be fully realized. In this context, the following types of 

structural elements of the system should be distinguished, 

expressed in the form of a certain semantic structure and are 

crucial in terms of ensuring the accuracy of the results of 

automatic proofreading of technical documents specifically 

and texts of various genres and styles in general (Figure 3). 

Figure 3. Semantic structure of the automatic text 

proofreading system 

The linguistic structures of text sentences define a local 

understanding that is limited to the specific sentences of the 

text structure. The basis of such a semantic-syntactic 

representation is the syntactic tree of the sentence, which has 

"semantic" nodes or "semantic" connections. Such structures 

provide detailed analysis, reflected in the form of a tree – the 

syntactic and semantic expression of a sequence of words and 

phrases in a sentence. If there are dictionary entries for all the 

words of the sentence, provided that the structure is correct – 

in terms of the rules of the input language – the software builds 

a consistent syntactic structure, first surface, then underlying. 

Semantic networks of text are a global structure, blurry for 

understanding. In this network, a different deep semantic 

component is implemented, the "essence of the text" is the 

result of the translation of the semantic and syntactic structures 

(representations) of all sentences of the text into the language 

of more "elementary" units. Such networks reflect the 

semantic structure of the text being checked with the language 

forms and morphological components used in it. 

The information structures of the text fix its generalised 

understanding in accordance with the selected terminology 

classifiers, subject heading lists, thesauri, etc. They are widely 

used in information search engines. They contain a large 

amount of data, based on which the texts are analysed for 

compliance with certain pre-defined criteria. The high demand 

and large-scale development of various information search 

engines is an undoubted advantage for evaluating the 

effectiveness of this automatic understanding approach. 

Database structures represent a selective, mediated special 

understanding that largely takes into account the 

extralinguistic expression, the representation of the real part of 

the present. Such structures are widely used in artificial 

intelligence systems, because they display the whole text and 

do not respond to the division into separate sentences. These 

structures usually contain the actual results in digital, graphical, 

and verbal terms. 

The most problematic issue that is effectively eliminated 

when modelling text research by an automatic system is the 

coherence of the text and the integrity of its structure. It is the 

coherence of the text and its thematic focus that determines the 

final effectiveness of the proofreading system and the 

accuracy of the final results. In order to resolve this issue 

qualitatively, it is necessary to address the problems of 

referentiality. Among the means of ensuring coherence in the 

texts of technical documents, the following should be noted: 

− repeated concepts used in the same lexical expression;

− repeated concepts used in various lexical expressions;

− pronouns and pronominal terms related to the means of

expressing the meanings of repeated concepts; 

− terms denoting stable, generalised logical and

compositional connections and constructions located between 

different levels of text components; 

− connective words and phrases.

Thus, the conceptual model of automatic proofreading of

technical documents involves the development and 

implementation of a complex system of interrelated elements, 

each of which performs its own functions and, in interaction 

with other elements of the system, affects the results. This 

concept implies the need to develop and implement special 

software that takes into account all the features of the 

verification system and the characteristics of the specific 

technical documents that is subject to verification. 

5. DISCUSSION

The discussion of the general issues of developing a 

conceptual model for automatic proofreading of technical 
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documents emphasises the importance of the issues under 

consideration and the diversity of opinions of researchers on 

various aspects. Thus, the team of authors represented by 

Bolshakova et al. [10], in the study of automatic word 

processing and computational linguistics, note the importance 

of the language factor as a determining element of any text 

processing. According to the researchers, language is a sign 

system, meaning that the main element of such a system is a 

sign. The sign serves as a means of reflecting a particular 

element of reality. Due to the presence of this sign in the 

language, this element not only gets representation in the 

system of knowledge about the world inherent in the native 

speaker, but also the opportunity to transfer this knowledge to 

another. Knowledge becomes communicable. In addition, the 

researchers note that the information is contained in the text 

(not in the language), but the text is constructed and analysed 

using the language. Hence, it is easy to assume that texts of 

significantly different types impose their own requirements on 

the language used. First of all, this refers to texts that differ in 

the degree and type of information load: texts of different 

functional styles [15].  

For its part, Parkhomenko et al. [16] exploring the issues of 

comparing text clustering methods, suggest that this method is 

effective in various types of text search: information, research, 

and also in detecting spam. At the same time, cluster-based 

navigation is an effective solution to the problem of finding 

the necessary results of automatic proofreading of technical 

documents. The main advantages of text clustering over other 

methods are that it groups a set of texts in such a way that texts 

in one group are more similar to each other than to texts in 

other clusters. In turn, researchers [17] in a joint study of a 

wide range of issues of thematic modelling of texts in natural 

language, note that, as a rule, the number of topics found in 

documents is less than the number of different words in the 

entire set. Therefore, hidden variables – topics – allow 

representing a document as a vector in the space of hidden 

(latent) topics instead of representation in the word space. As 

a result, the document has fewer components, which allows 

processing it faster and more efficiently. Thus, thematic 

modelling is closely related to another class of problems 

known as data dimensionality reduction. In addition, the found 

topics can be used for semantic analysis of texts.  

According to the researchers, thematic modelling is a way 

to build a model of the location of text documents, in which 

the subject of the material and its complexity are automatically 

determined, along with the features of building the semantic 

core. In addition, the transition from the space of terms to the 

space of found topics helps to resolve synonymy and polysemy 

of terms, and more effectively solve problems such as thematic 

search, classification, summarisation and annotation of 

collections of documents and news streams [18]. In a joint 

study [19], assess modern approaches to creating a system for 

automatic processing of technical documents. In their opinion, 

the existing approaches in the field of automatic processing of 

text corpora are still far from ideal: translation of proper names, 

incorrect sentence structure, lack of grammatical connections, 

etc. The undeniable advantage of automatic proofreading is the 

speed and comparative, relatively manual procedure, 

cheapness of text processing. However, the risk of gross 

thematic errors increases if a highly specialised type of 

proofreading is required, when both highly qualified check and 

excellent knowledge in a particular field are necessary. At the 

same time, the researchers note that the system of automatic 

proofreading of text allows optimising this process and 

minimise the cost of processing text information [20]. This 

indicates the presence of different aspects of the assessment of 

texts in the works of even the same researcher. 

In turn, the research team represented by Turdakov et al. 

[21], cite the comparative advantages of text processing with 

the help of Texterra project, which seems important in the 

context of this study. The researchers note that unlike many 

existing text processing and analysis projects, the main 

priorities in the Texterra project were the use of automatic 

methods and high data processing speed while maintaining the 

highest possible quality of text analysis. As a result of the 

project, the technology was created, which is successfully 

implemented in several commercial projects with Russian 

partners and partners from other countries, as well as in the 

own services of the V. P. Ivannikov Institute of System 

Programming of the Russian Academy of Sciences (ISP RAS). 

Thus, the researchers emphasise the relevance of the automatic 

text proofreading system and its practical effectiveness. In turn, 

the researchers [9], in a joint study of the design of a software 

system for processing text document corpora, note the need to 

introduce several types of storages into such a system, which 

provide the ability to quickly access databases, system 

components, and a subsystem for generating analytical reports. 

This fact highlights the complexity of building a system for 

automatic document proofreading and the need for a clear 

sequence of operations when working with it. 

The subject under consideration is reflected by studies of 

the issues of automatic processing of information arrays. In 

particular, Haramundanis [22] notes that the use of automatic 

systems for checking technical documents reduces the 

processing time of documents and has a positive effect on their 

final quality. In turn, Grady [23] draws attention to the fact that 

automatic systems for checking text documents would soon 

replace manual proofreading systems due to the variety of their 

advantages. Thus, the discussion of the issues presented for 

consideration in the works of modern researchers emphasises 

the relevance of the subject matter and the variety of scientific 

approaches to its coverage. 

The concept of automatic proofreading of texts of various 

complexity and genre orientation in general, and technical 

documents, in particular, is considered as a fundamental way 

to work with large text arrays in limited time intervals. Among 

the advantages of automatic proofreading of technical 

documents, there are significant cost and time savings 

compared to manual proofreading, as well as the possibility of 

involving a limited number of specialists in the maintenance 

of these systems. In addition, this conceptual model involves 

the use of a number of key subsystems designed to ensure the 

achievement of the necessary quality indicators of document 

proofreading, such as: linguistic structures of sentences of the 

text being checked, its semantic networks, information 

structures, and database structures. Automatic proofreading of 

technical documents involves the construction of a semantic 

network of the text as its main programme model and the 

cyclical quality checks of texts in a given unit of time. 

6. CONCLUSIONS

The automatic system for checking technical documents 

requires the development of special software that takes into 

account all the technical features of the system and guarantees 

high-quality work for a long period of time without loss of 

quality and saves the results of checks in special databases. In 
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addition, in the work of an automatic proofreading systems 

based on special software, it is important to take into account 

the lexical features of documents, tables, graphs, drawings, 

diagrams, etc., presented in it and the specifics of the 

presentation of digital information. In general, the automatic 

proofreading system under consideration should take into 

account all of the above factors. Thus, the conceptual model 

of automatic proofreading of technical documents involves the 

creation of a complex system for checking the quality of text 

materials using a variety of components that perform various 

functions, and in a complex that provides specific results based 

on the checks performed. 

Further study of this issue would help to add factual material 

to expand the existing understanding of the capabilities of 

automatic proofreading systems and create prerequisites for 

the introduction of real programmes for automatic 

proofreading of technical documents in practical use. 
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