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ABSTRACT 
The increasing digital information during the past few decades has radically altered the physical look of knowledge organisation of 
libraries and the information centres. Traditional classification systems such as the Dewey Decimal Classification (DDC), Universal 
Decimal Classification (UDC) and Library of Congress Classification (LCC) provided the organised structures upon which printed 
materials may be ordered in the past. Nevertheless, the rapid growth of electronic resources, including electronic books, online 
journals, institutional repositories, and multimedia resources has created major issues in the useful and scalable classification 
systems. 

The manual systems of classification that highly rely on human knowledge are no longer appropriate in handling volume, 
complexity and dynamism of the digital information. In these ways, Artificial Intelligence (AI) has become one of the new 
technological solutions of the new generation that enables automated classification of information resources. Machine learning, 
natural language processing, deep learning, and text mining are some of the AI technologies that assist with the analysis of written 
resources and automatically and efficiency assign writing subjects to particular categories and with a high level of reliability. 

The analysed paper provides a detailed analysis of the AI-based automatic classification in the Knowledge Organization 
Systems (KOS). It talks about the evolution of classical classification systems and introducing AI technologies, and the principles 
of automatic classification. The paper also measures the advantages, problems, and future of AI in library science, in terms of the 
evolving role of the librarians in the automated world. The research is qualitative in nature since it is founded on literature review, 
conceptual analysis and case-based observations. 

KEYWORDS: Artificial Intelligence, Automatic Classification, Knowledge Organization Systems, Machine Learning, Natural 
Language Processing, 

 
INTRODUCTION 
Libraries have historically been viewed as the most important 

institutions to conserve, arrange and disseminate knowledge. 

They have always been structured environments where 

information resources are highly structured to allow easy 

accessibility and retrieval. The effectiveness of services 

delivered in the library has always rested on the creation of 

classification systems that have helped the users to locate the 

relevant materials in an efficient way. 

 

However, with the advent of the digital era, the nature of the 

information resources and the way of managing them has 

entirely changed. This has significantly increased the amount 

and the type of information because the collections have shifted 

to the digital repositories. This transformation has introduced 

enormous issues (as noted in your original work) with regard to 

information organizing and retrieval attempting to apply the 

more traditional means. 

 

The flaws of manual classification are particularly well evident 

in an online environment, where thousands of new documents 

are generated and added to collections daily. The need to 

categorize the information faster, more accurate, and scalable 

has inspired the application of the Artificial Intelligence 

technologies in libraries. 

 

Artificial Intelligence is used to assist libraries to automate 

processes that cannot be performed easily like document 

classification, the creation of metadata and the retrieval of 

information. By working through large volumes of data and 

identifying structure in the textual data, AI systems can classify 

documents far more effectively than is possible in a human 

classification system. This new technology is paradigm shift in 

the body of knowledge since it has transformed libraries into 

intelligent information systems. Although there is a growing 

interest in applying Artificial Intelligence to libraries, a review 

of the literature shows that little research has been conducted 

that specifically deals with the application of Artificial 

Intelligence in Knowledge Organization Systems (KOS). The 

major part of the existing literature addresses applications of AI 

separately, without considering their effect on the classification 

processes in the aggregate. Consequently, this research is 

focused to fill this gap by giving descriptive and analytical 

insights on automatic classification using AI in KOS. 

 

A History of Library Classification Systems 

The development of the library classification systems 

introduces the changeable character of the organization of the 

information over time. Early libraries were extremely 

rudimentary such as sorting material by the name of the author, 

or a generalized subject. As well as these techniques performed 
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fairly well with smaller collections, they deteriorated slowly 

with the larger and more complicated libraries. 

 

Organization of knowledge was made through the introduction 

of formal classification systems and this was a significant 

move. In 1876, Melvil Dewey developed the Dewey Decimal 

Classification system that provided a system of organizing 

knowledge into ten broad areas. It was hierarchical system 

which allowed to organize and search information resources 

systematically with ease. 

 

Subsequent developments, such as the Universal Decimal 

Classification and the Library of Congress Classification, were 

more accommodating and elaborate in a manner to organize 

sophisticated and complicated collections. These systems 

played a role in standardisation of practices in libraries and 

retrieval of information. 

 

In spite of their usefulness, the traditional classification systems 

were planned predominantly on the physical collections and are 

unable to be applied in the digital world. They do not work 

automatically, and cannot work with dynamic and grow in size 

data. The restrictions have given rise to more advanced and 

computerized approaches to the organization of knowledge. 

 

Knowledge Organization Systems (KOS) 

Knowledge Organization Systems are a generic term used to 

describe tools and methodology used to organize and manage 

information resources. They play a critical role in information-

retrieval, and greater efficiency in searching and even semantic 

relations between concepts. 

 

KOS contains several heterogeneous components which 

include classification schemes, taxonomies, thesauri, 

ontologies and metadata standards. Such factors support the 

organization of the knowledge and its representation in 

different aspects. Classification systems give hierarchy and 

taxonomies and ontologies give relationship amongst the 

concepts. 

 

KOS is very important in managing the electronic resources in 

the electronic libraries that contain a substantial number of 

resources. It will enable the user to navigate through complex 

information domains and obtain relevant materials within 

seconds. This expansion of the KOS with the introduction of AI 

increases the functions of the latter as well, with the dynamic 

and adaptive classification. 

 

OBJECTIVES 

The study will achieve a number of academic and applied 

objectives that can be related to the application of Artificial 

Intelligence in knowledge organization systems. 

The goals of the research are as follows: 

1. The former one is to track the evolution of the traditional 

library classification systems, and to understand what 

limitations these systems have under the conditions of the 

rapidly evolving digital information world. This purpose 

provides a background of the necessity to find new 

technological solutions in new libraries. 

2. The second goal is to explore the concept of Knowledge 

Organization Systems and to research on how the systems are 

utilized in offering efficient information retrieval, semantic 

organization, and knowledge discovery of digital library. This 

helps in formulation of the theoretical framework of the 

research. 

3. The third objective is to investigate the possibility of using 

the Artificial Intelligence technologies, in particular, machine 

learning, natural language processing, and deep learning, to 

transform the work of the libraries and improve the automatic 

classification process. 

4. The fourth is to look at the process and mechanism of 

automatic classification system, i.e., data collection, 

preprocessing, feature extraction, model training, and 

evaluation to understand how AI systems categorize digital 

documents. 

5. The fifth objective of the research is to contrast the 

advantages and performance of AI-based classification systems 

with the traditional manual classification systems which are 

largely linked with speed, scalability, accuracy, and uniformity. 

6. The sixth one is to identify the problems, constraints and 

ethical issues associated with AI application in the libraries and 

suggest the future trends in the application of intelligent 

technologies in the knowledge organization systems. 

 

METHODOLOGY 
The study methodology employed in the present paper is 

qualitative and analytical which includes the acquisition of 

knowledge about the theoretical and practical levels of 

Artificial Intelligence in automatic classification systems. This 

study design is primarily based on the systematic literature 

review and the conceptual analysis and case-based 

observations. 

 

The data employed in the study was gathered within a broad 

range of scholarly sources in terms of peer-reviewed journal 

articles, scholarly books, conference papers, and institutional 

reports that are related to the library science, information 

search, and artificial intelligence. The inclusion criteria helped 

in selection of the sources as only applicable and current studies 

published between the years 2010 and 2025 were employed. 

 

It was a research procedure comprised of the recognition of the 

key themes and concepts that are related to AI-based 

classification comprising machine learning algorithms, natural 

language processing approaches, and digital library systems. 

These themes were analyzed through the thematic analysis 

method, and the method helped the researcher to determine the 

pattern, relationships and trend of the different studies. 

 

Case-based observations of examples of already existing 

academic libraries and digital repositories that already utilize 

AI technologies are also used in the research, along with the 

literature review. The observations are valuable practical ideas 

on how automatic classification system can be used in the actual 

library environment. 

 

The methodology is reliable and reproducible, because of its 

clear description of data sources, selection criteria and 

framework to be used in data analysis of the study. 
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The choice of qualitative research approach was based on the 

fact that it could allow the in-depth analysis of theoretical 

concepts and technological advances and practical illustrations 

of how Artificial Intelligence is used in knowledge organization 

systems. 

 

LITERATURE REVIEW 
The application of the Artificial Intelligence in library and 

information science has become the subject of much interest in 

recent years, particularly in the area of automated classification 

and automatic knowledge organization. The past literature of 

library science was largely founded on the standard 

classification systems such as Dewey Decimal Classification 

and Library of Congress Classification that were useful in the 

organisation of the printed materials but failed in the 

organisation of the digital materials. 

 

According to Chowdhury (2010), the contemporary 

information retrieval systems are actually relevant to the digital 

information management and access to the scholarly resources. 

Similarly, as stressed upon by Baeza-Yates and Ribeiro-Neto 

(2011), high-quality search algorithms are significant in the 

enhancement of information search in the digital world. 

 

Sebastiani (2002) has done an extensive study of the 

applications of machine learning in text classification and she 

explains how a person can apply supervised learning techniques 

to classify document automatically, using training data. Another 

academic source by Bishop (2006) points out to the theoretical 

foundation of pattern recognition and machine learning and 

sheds some light on the way one can develop intelligent 

classification systems. 

 

NLP too has been mentioned as one of the significant 

technologies in automatic classification. Jurafsky and Martin 

(2020) note that NLP can enable computers to read and analyse 

human language to extract meaningful information out of the 

text. 

 

The new study has taken an interest in AI within digital library 

and knowledge organization. Breeding (2020) discusses the AI-

based technologies which were used in the library systems 

including automated cataloguing and recommendation systems. 

Kang (2024) highlights how new technologies play a part in the 

library services such as deep learning and semantic analysis. 

 

KOSs have attracted the attention of various scholars who have 

emphasized the importance of organized form to organize 

digital data such as taxonomies, ontologies, and metadata 

schemas. They are highly significant systems that can be used 

to promote search efficiency and to establish semantic 

relationship amongst concepts. 

 

Despite these advantages of the AI based classification, several 

issues have been identified in the literature. E.g., the issues 

related to the quality of data, the lack of standardization, and 

the ethical aspects related to the bias applied by algorithms and 

data privacy remain a significant obstacle to implementation. 

 

Overall, the literature is hopeful that the AI automatic 

classification will become a significant milestone in library 

science which creates new opportunities to improve the process 

of organizing and retrieving information in the digital space. 

 

Artificial Intelligence in Library Science 

Artificial Intelligence is a term used to describe computer 

systems which can mimic human intelligence functions 

including learning, reasoning and decision making. When used 

in libraries, AI can be used to automate various processes and 

efficiently provide services. 

 

One of the core aspects of AI is machine learning because 

systems can learn by leveraging data and improve their 

performance over time. Natural Language Processing helps 

computers to understand and interpret human language and this 

helps them to draw an important information out of a text. Deep 

learning neural networks enhance AI system functions to 

identify complex data trends. 

Other applications of AI in libraries are automated cataloguing, 

recommendation systems, virtual reference service, and 

document classification. These applications are very efficient 

and effective of the operations in libraries. 

 

Mechanism and Concept Automatic Classification 

Automatic classification The automatic classification process 

entails classifying documents into set categories using 

computational algorithms. Unlike in traditional classification, 

which is through human judgment, automatic classification 

uses data driven techniques so as to analyze and classify 

information. 

 

Automatic classification is a procedure, which comprises a set 

of actions, which are data collection, text preprocessing, feature 

extraction, model training, classification, and evaluation. The 

stages are relevant in making classification process accurate 

and reliable. 

 

The preprocessing of the text to improve the quality of the 

information eliminates stop words and punctuations. One of the 

processes is feature extraction that identifies certain valuable 

features of the text, such as semantic patterns and keys. 

Machine learning models are then trained by using labelled 

datasets so as to be able to classify new documents based on 

learned patterns. 

 

Auto Classification using Artificial Intelligence Techniques 

Machine learning algorithms are the foundations of the 

automatic classification systems. Such algorithms analyse the 

available information and arrive at trends and predictions about 

new information. A supervised learning model is one that is 

trained using labelled data and unsupervised one that 

establishes patterns using unlabelled data. 

 

Natural Language Processing enhances the AI systems in the 

ability to understand the context and meaning of the text. Such 

techniques as tokenization, sentiment analysis and keyword 

extraction are used to analyse textual data. 
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The deep learning also improves the accuracy of the 

classification due to the representation of complex relations 

between the data. Neural networks can process large volumes 

of data in order to obtain some obscure patterns that otherwise 

cannot be easily observed with more traditional tools. 

 

The text mining techniques enable it to obtain useful 

information in a huge text mass that enables the production of 

metadata and subject indexing. 

 

The libraries can utilize the library systems 

Automatic classification is a broad AI-based technology that is 

used in various library systems. It is practised in digital libraries 

to catalogue huge data of electronic material that can be 

accessed very easily by anyone. The institutional repositories 

also have the automatic classification that is capable of 

managing the research products such as theses and 

dissertations. 

 

The AI classification makes it easier to make online Public 

Access Catalogues (OPAC) and, consequently, the higher 

searching accuracy and the user experience. Recommendation 

systems are those which provide customized options based on 

the user actions and preferences. 

 

The Advantages of AI-Based Classification 

The advantages of AI based classification over the traditional 

ones are numerous. It consumes a lot less time in terms of 

sorting giant sets of data therefore, the data is processed within 

a shorter time. It makes the classification more uniform, and AI 

systems apply homogenous classification criteria to all 

documents. 

 

Scalability is another major advantage because AI systems can 

process millions of documents without decreasing their work 

speed. The cost effectiveness is ensured by reducing the amount 

of manual labour and precision is ensured with the assistance of 

data-driven analysis. 

 

Challenges and Limitations 

Despite a range of positive aspects, there are multiple problems 

with AI-based classification. The technical issues such as poor 

quality of data and unstandardized metadata may jeopardize 

classification precision. The AI systems also require the 

implementation of specialized technical knowledge that may be 

unavailable in all libraries easily. 

 

Some of the organizational challenges include resistance to 

change and absence of staff training. Some ethical concerns to 

address in order to welcome responsible AI technology use 

include an algorithmic bias and data privacy. 

 

The Future of Librarians in Artificial Intelligence 

The introduction of AI into the library systems does not change 

the role of the librarian in the system, rather changes their 

functions. The metadata management, supervision and ethical 

practice in which the metadata is concerned is still imperative 

to the librarians. 

They also provide user support and guidance which helps users 

to navigate through the chaotic information systems. New skills 

will be required of librarians that will be linked to the digital 

technologies and data management during the age of AI. 

 

Future Trends 

The future of library science is related to the development of AI 

technologies. There is a likelihood of increased use of 

intelligent cataloguing systems, semantic search engines and 

personalised information services. AI plus the Semantic Web 

will boost the quantity of knowledge organization and retrieval. 

 

Key Findings 

• AI is much more efficient and faster at document 

classification. 

• Machine learning algorithms facilitate scalability in the 

handling of a large amount of digital information. 

• NLP provides an opportunity to comprehend and 

categorize documents in a better way as well as to 

understand them semantically. 

• AI classification systems save manpower and limit 

human error in classification. 

• Automated systems guarantee homogeneity and 

uniformity in the storage of knowledge within digital 

libraries. 

 

DISCUSSION 
New in knowledge organization, AI application is a significant 

shift in library practice. Although conventional classification 

systems will be required, they can be applied to AI technologies 

and made effective and scalable. AI implementation must 

consider technical, organizational and ethical considerations. 

 

Limitations 

The researcher is constrained in that he is using secondary data 

sources and has not empirically validated it using field-based 

experiments or user studies. Quantitative study can be included 

in future studies to confirm the results. 

 

Implications 

The results of this research offer useful information to 

librarians, researchers, and policymakers to embrace the use of 

Artificial Intelligence technologies in desirable manner of 

organizing knowledge. Another finding is that the integration of 

AI in libraries would require training and development of 

infrastructure. 

 

CONCLUSION 
Artificial Intelligence is a revolutionary technology within 

knowledge organization systems that allows digital information 

to be classified efficiently, in a scalable and accurate manner. 

Fusion of machine learning, natural language processing and 

deep learning have improved the operation of library systems 

to a great extent. Not only does AI-based classification enable 

greater efficiency but also ensures consistency and improved 

access to information resources. 

 

Although there are benefits, various challenges in the form of 

data quality problems, inadequate technical knowledge, and 

ethical issues need to be tackled in order to implement 

responsibly. Librarians are changing their roles, and must be 

able to perform new duties and adapt to the digital landscape. 
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As technology keeps improving, and the institution encourages 

it, AI can transform library services and knowledge 

management in the future. 
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