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Abstract - The classification and organization of
Sanskrit literature is a challenging task due to the vast
volume of textual data and the requirement of domain
expertise. Manual classification is time-consuming and
inefficient for large-scale digital collections. This work
presents an implemented system named CATOLIBS
(Classical and Traditional Organised Library
Information Base System), designed to support the
classification and organization of Sanskrit textual
data. CATOLIBS is an academic implementation
intended for research and educational purposes. The
system follows a rule-based approach using keyword
matching techniques to classify Sanskrit text into
predefined categories such as Vedas, Upanishads,
Epics, and other traditional classes. The system also
integrates a structured knowledge base that stores
information such as titles, authors, and descriptions,
enabling efficient retrieval of relevant content and an
interactive interface is implemented using Gradio, an
open-source Python framework for creating simple
web-based interfaces for user input and real-time
output visualization. The proposed system provides a
simple, interpretable, and efficient solution for
Sanskrit text classification using a rule-based
approach.
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1. INTRODUCTION

Sanskrit is one of the oldest and most significant
classical languages in the world, possessing a vast
collection of literary, philosophical, scientific, and
spiritual texts. These include major works such as
the Ramayana, Mahabharata, Vedas, Upanishads,
Puranas, and various Shastras. With the increasing
digitization of these resources, there is a growing
need for efficient systems to organize, classify, and
retrieve Sanskrit textual information in a structured

IJIRT 196410

manner. Traditionally, the classification of Sanskrit
texts has been carried out manually by scholars
based on their expertise and domain knowledge.
Although effective, this approach is time-
consuming, labour-intensive, and not scalable for
large digital collections. As the volume of digitized
Sanskrit content continues to grow, automated
methods for classification and retrieval become
essential for efficient knowledge management.

To address this need, this work presents CATOLIBS
(Classical and Traditional Organised Library
Information Base System), an academic
implementation designed to support Sanskrit text
classification and knowledge base management. The
system allows users to input Sanskrit text, such as a
shloka or paragraph, and automatically determines
the most relevant category to which the text belongs.
In this context, CATOLIBS acts as a lightweight
digital library support system.

CATOLIBS follows a rule-based approach using
keyword matching techniques for classification.
Each category is associated with a predefined set of
keywords, and the system analyses the occurrence of
these keywords within the input text to identify the
most appropriate category. This approach ensures
simplicity, fast processing, and ease of interpretation
compared to more complex machine learning or
deep learning models.

In addition to classification, the system incorporates
a structured knowledge base that stores information
related to classical Sanskrit texts, including titles,
authors, and descriptions. Once a category is
identified, relevant entries are retrieved and
presented to the user, thereby assisting in the
exploration of related literature.
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To enhance usability and accessibility, an interactive
user interface is implemented using Gradio, an open-
source Python framework for building web-based
interfaces for machine learning and data processing
applications. Gradio enables users to input Sanskrit
text through a browser and view classification
results in a clear and structured format without
requiring complex frontend development.

Overall, CATOLIBS provides a practical and
efficient solution for organizing and accessing
Sanskrit literature in a digital environment using a
rule-based Natural Language Processing approach.
The system is lightweight, user-friendly, and
suitable for educational and research-oriented
applications.

II. LITERATURE SURVEY

Text classification is a fundamental task in Natural
Language Processing (NLP), which involves
automatically assigning predefined categories to
textual data. With the rapid growth of digital text,
efficient classification techniques have become
essential for organizing, managing, and retrieving
information in large-scale systems [1], [2].

Early approaches to text classification primarily
relied on rule-based methods, where predefined
linguistic rules and keyword sets are used to
categorize documents. These methods are simple,
interpretable, and effective in domain-specific
applications where vocabulary is structured and
well-defined [3], [4]. Rule-based systems are
particularly suitable for languages like Sanskrit,
where the availability of large annotated datasets is
limited and domain knowledge plays a significant
role.

Text preprocessing and feature extraction are
important steps in any classification system. These
processes include tokenization, removal of noise,
normalization, and transformation of text into
structured representations for analysis [2], [5].
Proper preprocessing improves the consistency and
reliability of classification results.

Knowledge base systems play a crucial role in
organizing and retrieving structured information in
digital environments. These systems store domain-
specific metadata such as titles, authors, and
descriptions, enabling efficient retrieval and
improved accessibility of information [8], [9]. The
integration of classification techniques with
knowledge base systems enhances the functionality
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of digital libraries by providing both categorization
and contextual information.

In the context of Sanskrit language processing,
several challenges exist due to its complex grammar,
rich morphology, and limited computational
resources. Research studies highlight the need for
simple and efficient approaches for processing
Sanskrit texts [6], [7]. Rule-based systems are
particularly suitable in this domain due to their
ability to incorporate linguistic knowledge
effectively.

Although modern approaches such as machine
learning and deep learning have been widely applied
to text classification tasks, they require large
annotated datasets and high computational
resources. Such requirements make them less
suitable for low-resource languages like Sanskrit.
Therefore, these approaches are considered for
comparative understanding but are not utilized in the
present work [10].

Based on the existing literature, it is evident that
rule-based methods remain highly effective for
domain-specific and low-resource applications.
Therefore, the proposed CATOLIBS system adopts
a rule-based keyword matching approach combined
with a structured knowledge base to provide a
simple, interpretable, and efficient solution for
Sanskrit text classification and information retrieval.

III. METHODOLOGY

The proposed methodology follows a deterministic
rule-based approach for Sanskrit text classification.
Unlike data-driven models, the system relies on
predefined keyword sets and a structured knowledge
base to perform classification and retrieval tasks.
This approach ensures simplicity, interpretability,
and suitability for low-resource language
environments.

The CATOLIBS system is designed to classify
Sanskrit text into predefined categories and retrieve
relevant information from a structured knowledge
base. The methodology follows a rule-based Natural
Language Processing (NLP) approach using
keyword matching.

A. Overview of the Proposed System

The proposed system follows a rule-based approach
for the classification of Sanskrit text into predefined
categories. The system is designed to process input
text through a sequence of stages, ensuring clarity,
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efficiency, and interpretability. It accepts Sanskrit
text as input and processes it through preprocessing,
keyword-based classification, and knowledge base
retrieval. The final output includes the predicted
category, a confidence score, and relevant
information retrieved from the knowledge base.

B. Input and Text Preprocessing

The system begins by accepting Sanskrit text input,
which may be in the form of a shloka, phrase, or
paragraph. This input text is subjected to
preprocessing to remove unwanted characters such
as punctuation, special symbols, and extra spaces.
The cleaned text is then normalized and tokenized
into individual words to facilitate analysis.

Let the processed text be represented as:
T={wi, Wy, wWs, ..., Wn }

Let the processed text be represented as T, where
w;denotes the i-th foken in the input text, and
nrepresents the total number of tokens.

C. Category and Keyword Representation

The system maintains a predefined set of categories
for classification. Each category is associated with a
specific set of keywords that represent its semantic
meaning. Let the set of categories be defined as:
C={C1,C2,C3,...,Ck }

where (Cj) represents the (j) category. Each
category ( C; ) is associated with a keyword set

(k;), which contains relevant terms indicative of that

category. The processed tokens are compared
against these keyword sets to determine their
relevance.

D. Keyword-Based Scoring Mechanism

To evaluate the relevance of the input text with
respect to each category, the system uses a scoring
mechanism based on keyword matching. The score
for each category is computed by counting the
number of matching keywords present in the input
text. This is mathematically expressed as:

1 if wi € k;
(w; € kj) = { ' Lo
(e € k) 0, otherwise
This scoring approach ensures that each matching
keyword contributes equally to the overall category
score.

E. Category Prediction

After computing the scores for all categories, the
system determines the most appropriate category by
selecting the one with the highest score. The
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predicted category is denoted as Cpediciion and is
defined as: Cpredicied = arg + max {score (cy) }

This ensures that the category with the maximum
keyword match is selected as the final classification
result.

F. Confidence Score Calculation

To provide an interpretable measure of classification
reliability, the system computes a confidence score
for the predicted category. This score represents the
relative contribution of the predicted category
compared to all categories and is given by:

confidence (Cy) = scoreCi) 900

Zjscore(Cjy
This value indicates the strength of the classification
result in a relative sense and does not represent a
probabilistic measure.

G. Knowledge Base Retrieval

Following classification, the system retrieves
relevant information from a structured knowledge
base. The knowledge base contains entries with
attributes such as book name, author, category, and
description. Let the knowledge base be represented
as (KB), and each entry as KB;. The retrieval process
selects all entries that belong to the predicted
category Cpredicion, Which can be expressed as:
Results = {KB; \ KB;..  Crrediction}
This step enhances the output by providing
contextual information related to the classified text.

H. Overall System Process

The overall methodology integrates all stages into a
unified pipeline. The system processes the Sanskrit
text input through preprocessing, keyword
matching, scoring, and classification stages,
followed by retrieval of relevant knowledge base
entries. This approach ensures a simple,
interpretable, and efficient solution for Sanskrit text
classification without relying on machine learning or
deep learning techniques, making it suitable for
domain-specific applications.

Algorithm: CATOLIBS Classification
Step 1: Input Sanskrit text T

Step 2: Preprocess the text

Step 3 : Tokenize into words wy, Wy, ..., wy,
Step 4 :Initialize score for each category C;, = 0
Step 5 : For each word w;:

o For each category Cy:
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=  Ifw; € K, increment Score(Cy)
Step 6: Compute confidence scores
Step 7 : Select Cpregictea = arg max Score(Cy)
Step 8 : Retrieve matching knowledge base entries
Step 9 : Display results to the user

The advantage of the proposed method is simple
and easy to implement, fast execution (no training
required), Interpretable results, and suitable for
domain-specific Sanskrit texts

IV. RESULTS AND DISCUSSION

The CATOLIBS system was implemented and tested
using various Sanskrit textual inputs, including short
phrases and classical slokas. The system
successfully classifies input text into predefined
categories and retrieves relevant information from
the knowledge base.

A. System Interface Output

The system provides an interactive interface using
Gradio, where users can input Sanskrit text and view
classification results along with supporting
information such as category descriptions and
related texts.

C O 1 g

& cATOLIBS
Classical And Traditional Oracle Library Information Base System

Sanskrit Language Classification & Knowledge Base

recicted Categ Conficence Scoe: T 0% Ctegory Deserption:Evc rootie s’ Matcting Books Found:

Detaied Prediction Scures

Figure 1: Prediction interface showing Sanskrit
input text, predicted category, confidence score,
and retrieved knowledge base results.
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B. Sample Input and Prediction Results
The system was tested with different Sanskrit inputs.
Some sample results are shown below:

Input Type Predicted | Observati

Text Category | on

(Sanskrit

)

EERE Sloka Mahabhar | Correct

FoE ata classificat

eI ion

gg?ﬂﬁr:

FAF | Sloka Bhagavad | Correct

SR Gita classificat

hareT ion

ST Vedic Vedas Correct

gafed a7e Hymn classificat

T ion

act Philosophi | Upanisha | Correct

I S& | cal Text ds classificat
ion

Tl e, | Phrase Ramayan | Correct

e a classificat
ion

Table 1: Sample Input and Prediction Results

C. Category-wise Behaviour

The system performs classification based on
keyword presence. Categories with well-defined and
distinct keywords show better performance.

Category Behaviour

Ramayana High accuracy due to unique
keywords like T

Mahabharata | Good performance with
contextual words

Vedas Strong detection of Vedic terms

Upanishads | Moderate performance due to
abstract vocabulary
Table 2: Category-wise Behaviour

The results demonstrate that the system effectively
classifies Sanskrit text using a keyword-based
approach. =~ The method is simple and
computationally efficient, making it suitable for
small-scale applications.

The integration of a knowledge base enhances the
usefulness of the system by providing additional
information related to the predicted category. The
Gradio interface further improves user interaction by
presenting results in a clear and structured format.
However, the system has certain limitations. Since
the classification is based purely on keyword
matching, it may not perform well when:
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e Input text contains ambiguous or overlapping
keywords

e Keywords are absent or very limited

e Contextual meaning differs despite similar
words

Despite these limitations, the system provides
reliable results for well-defined Sanskrit texts and
demonstrates the feasibility of rule-based
classification for digital library applications.

The system evaluation is based on manual testing
using sample inputs, as it does not rely on a trained
dataset. Therefore, the performance is analysed
qualitatively rather than using formal accuracy
metrics.

V. CONCLUSION

The CATOLIBS system presents a simple and
effective solution for the classification of Sanskrit
textual data using a rule-based keyword matching
approach, where the system successfully accepts
Sanskrit text input, processes it through basic
preprocessing steps, and classifies it into predefined
categories based on the occurrence of relevant
keywords. The implementation demonstrates that
keyword-based classification is sufficient for
domain-specific applications where vocabulary is
structured and well-defined, and the system achieves
reliable performance for clearly distinguishable
categories such as Ramayana, Mahabharata, Vedas,
and Upanishads. In addition to classification, the
integration of a structured knowledge base enhances
the overall functionality of the system by enabling
the retrieval of relevant information such as titles,
authors, and descriptions, thereby making the
system useful not only for classification but also for
exploring related Sanskrit literature. The use of a
Gradio-based interface further improves usability by
allowing users to interact with the system easily and
view results in a clear and organized manner, while
the overall design remains lightweight, efficient, and
free from the need for training data or complex
computational resources. However, the system is
limited by its dependence on predefined keywords,
which may affect performance in cases of
ambiguous or context-dependent text; despite this
limitation, the system provides a practical and
efficient solution that can be applied in real-world
digital library environments. The CATOLIBS
system provides a rule-based approach for Sanskrit
text classification, with scope for future
enhancements in accuracy and scalability. Future
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work includes expanding the keyword database,
enriching the knowledge base, and supporting larger
and more complex textual inputs. The system may
also incorporate advanced NLP techniques and
improved user interface features to enhance overall
performance and usability.
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