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Abstract With an emphasis on the Mahabharata, a complex narrative with many
characters, events, stories, and deep relationships, this paper investigates character-
centric summarization and keyphrase extraction in Indian mythology. Through refine-
ment of transformer-based models such as BART, PEGASUS, and T5 and using the
dataset, DS;nqracter» the study generates character-specific summaries. In the dataset,
the character-centric sentences emphasize the roles, actions, and significance of indi-
vidual characters in the text. In case of capturing the coherence and consistency of
character-specific summaries when the models were assessed using ROUGE and
BLEU scores, PEGASUS performed the well overall. This study also applied Key-
BERT for the extraction of character-specific keyphrases which achieves high recall
and precision in recognizing important themes linked to characters. To understand
the significance of each character in the story, later on we focused on to imple-
ment the visual representation of the character-specific summaries and keyphrases.
This research offers a detailed understanding of how character-centric mythological
sentences are processed and makes recommendations for future research areas to
enhance model performance in character-centric tasks.
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1 Introduction

Indian mythology, with its rich and intricate narratives, presents unique challenges
for natural language processing due to the complexity of its stories and the vast num-
ber of characters involved. One of the two great epics, the Mahabharata,' presents a
particularly difficult scenario because of its intricate and interwoven character inter-
actions. This intricacy makes it an excellent work for investigating character-centric
summarization, in which the roles, actions, and interactions of certain characters are
highlighted. Transformer-based models like BART, PEGASUS, and TS5 have recently
improved the efficiency and performance of text summarization methods. However,
the research work on character-centric text summarization is not so common. This
research suggests fine-tuned versions of these models to address the problem of
character-specific summaries in the Mahabharata. Using the in-depth knowledge
of linguistic structures, these models produce summaries that are coherent and appro-
priate for the context. So the research of fine-tuning these models on more specific
task such as character-centric summarization has a rising need, even though the
traditional summarization focuses on entire texts.

In the narratives like the Mahabharata of mythology, the character interactions
are pivotal and a dedicated approach is needed to identify each character’s signif-
icance. This effort is driven by the goal of improving the quality and relevance of
summaries of mythical texts by highlighting the roles and actions of particular char-
acters. When applied to character-centric narratives, traditional summary techniques
frequently ignore these important details, producing summaries that are less informa-
tive. In order to provide summaries that are more representative of each character’s
contributions to the Mahabharata and offer deeper, more contextual insights into
the story, this work intends to optimize TS5, BART, and PEGASUS especially for
character-centric summarization. In this research, we faced a number of challenges
like—due to the narrative’s intricate structure, it is challenging to isolate and sum-
marize character-specific actions. Next, it requires a careful balance to guarantee that
important activities of all the characters from the most significant ones like Krishna
and Arjuna to the minor ones are accurately depicted. The lack of adequate resources
to meet the current demand results in significant manual effort and time required to
create the dataset. Finally, there are technological challenges in fine-tuning the mod-
els such as BART, PEGASUS, and T5 to produce character-centric summaries while
preserving narrative coherence.

This work aims to achieve three primary objectives: (1) fine-tune the BART,
PEGASUS, and T5 models for character-centric summarization by capturing the
roles and actions of individual characters in the text; (2) develop a task-specific
dataset (DS;naracter) Of character-centric sentences; and (3) keyphrase extraction
and visualization that will show the key themes and actions associated with each
character to give readers a better understanding. This paper contributes in a number of
significant ways. For character-centric summary, it first presents improved versions of
BART, PEGASUS, and TS5 that are especially suited for intricate mythological works

U https://www.wisdomlib.org/hinduism/book/the-mahabharata-mohan.
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like the Mahabharata. Secondly, it provides a character-specific content-focused
custom dataset (D S¢paracter ), Which is an essential training and assessment resource.
Thirdly, it provides a new framework for keyphrase extraction and visualization,
which makes it easy to investigate and comprehend the roles and connections between
each character in the narrative.

The remainder of the paper is structured as follows: Related work is covered
in Sect. 2, with an emphasis on current methods for keyphrase extraction, text
summarization, and the applications of the analysis of mythological literature. The
D Scharacter dataset was prepared in detail in Sect. 3, which also explains the extrac-
tion of character-based phrases for fine-tuning. The system framework is presented in
Sect. 4, including the fine-tune and implementation of BART, PEGASUS, and T5 for
character-centric summarization and keyphrase extraction. In Sect. 5, the outcomes
are investigated, and each model’s performance on the character-specific dataset is
assessed. A discussion and observation section is provided in Sect. 6, which exam-
ines the significant findings and how they advance our knowledge of mythological
writings. The work is finally concluded and new research options are suggested in
Sect. 7.

2 Related Work

2.1 Text Summarization

With the introduction of deep learning models like BART, PEGASUS, and TS5, text
summarization has seen substantial progress to generate concise summaries. TS5 [1]
reframes various NLP tasks as text-to-text tasks, showing strong performance in
producing coherent summaries by converting tasks into a text generation framework.
BART [2] utilizes a denoising autoencoder structure to reconstruct disrupted input
text, creating fluent summaries by effectively capturing text structure and context.

PEGASUS [3] focuses specifically on abstractive summarization by implementing
a gap-sentence generation approach during pre-training, making it highly suitable for
generating detailed, contextually rich summaries. Additional advancements include
BERTSUM [4], which enhances extractive summarization with BERT embeddings,
and the Hierarchical Transformer model [5], which manages long-form document
summarization. SummaRuNNer [6] applies attention mechanisms to improve the
generation of abstractive summaries.

Further studies focus on optimizing encoder—decoder structures for enhanced
coherence [7] and applying contrastive learning to better extract key sentences [8].
However, the summarization of mythological texts remains relatively unexplored.
Using these summarization models for mythology can simplify narratives, facili-
tate comparative studies, support digital archiving projects, and produce educational
resources that make these texts more accessible and engaging.



148 A. Paul et al.

2.2 Keyphrase Extraction

Keyphrase extraction focuses on identifying important phrases within text, which
assists with indexing, summarization, and retrieval. In mythological texts, where
narratives are complex and symbolic, keyphrase extraction helps identify essential
elements such as characters and key events.

KeyBERT [9] is an unsupervised model that employs BERT embeddings to extract
keyphrases without requiring labeled data, proving effective in classification and
summarization contexts. EmbedRank [10] uses embeddings combined with graph-
based ranking to identify keyphrases, ranking them by semantic similarity, which is
particularly useful for unsupervised tasks.

By accounting for word position and co-occurrence, PositionRank [11] improves
keyphrase extraction. CopyRNN [12] uses a supervised approach that generates
keyphrases not necessarily present in the text, making it effective for research papers
and complex fields like mythology.

For both summarization and keyphrase extraction tasks, multi-head attention net-
works [13] utilize attention to focus on critical parts of the text. YAKE! [14] performs
effectively across various types of texts based on word frequency and position. Neu-
ral networks with attention were applied by [15] to enhance the context-dependent
keyphrase extraction.

Due to the lack of research work done on character-centric summary and keyphrase
extraction from texts like Mahabharata our work will have a significant contribution.

3 Preparation of Dataset

The dataset preparation is a critical step to enhance the performance of character-
centric summarization and keyphrase extraction. In this study, we used the DS /4y qcrer
dataset, specifically curated for summarizing and extracting essential information
related to characters in Indian mythology. The preparation process included several
important steps:

The DS, juracter dataset was developed based on the PouranicTopic dataset by
Paul et al. [16]. This dataset provides an extensive collection of mythology-related
texts, particularly emphasizing descriptions and narratives of various characters.
To optimize the dataset’s quality and applicability, we applied the following pre-
processing steps: the text was tokenized into sentences and words using a specific
tokenization tool, such as SpaCy.? Named entities, especially character names, were
recognized and tagged using a Named Entity Recognition (NER) model. Unneces-
sary content, such as metadata or irrelevant information, was removed to keep only
the character-centric text.

2 https://spacy.io/.
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After tagging character names through NER, we extracted sentences associated
with each character. This process involved segmenting the text into individual sen-
tences and filtering them to retain only those mentioning the recognized characters.
For each character, we compiled a list of relevant sentences. Additionally, each char-
acter is paired with an image to facilitate visualization, helping users to visually
associate each summary with the corresponding character. To support fine-tuning,
concise summaries were manually crafted for each character’s set of sentences, pro-
viding an accurate, context-rich representation of each character’s role in the nar-
rative, which in turn serves as valuable input for model training. Quality checks
were performed through both manual review of summaries to confirm accuracy and
contextual fidelity and automated validation to maintain uniformity and thorough-
ness across the dataset. An example of this dataset preparation approach is provided
below.

Original: Abhimanyu was born to Subhadra, the sister of Vasudeva, and Arjuna,
making him the grandson of the illustrious Pandu. Known in his previous life as the
mighty Varchas, son of Soma, he was reborn as Abhimanyu, a warrior of extraordi-
nary deeds and accomplishments. Abhimanyu fathered a son, Parikshit, who was
beloved by Vasudeva himself. Among all the warriors, Abhimanyu stood as the
perpetuator of his family line, earning renown for his strength and valor.

Summary: Abhimanyu, son of Subhadra and Arjuna, was a renowned warrior
known for his extraordinary deeds and valor. A reincarnation of Varchas, he contin-
ued his legacy through his son Parikshit, earning admiration as the perpetuator of
his family line.

This dataset preparation process was essential to tailor the data for character-
specific summarization and keyphrase extraction, forming a robust basis for the
tasks that followed.

4 System Framework

The system framework developed for this study offers an integrated approach to
character-centric summarization, keyphrase extraction, and visualization. It com-
prises three main components: character-centric summarization, keyphrase extrac-
tion, and visualization, each essential for efficient data processing and presentation.
This structure is illustrated in Fig. 1.

4.1 Character-Centric Summarization

The initial component of the framework focuses on character-centric summarization,
aimed at generating concise summaries that revolve around individual characters
within the dataset. The process includes the following steps:



150 A. Paul et al.

POURANIC
DATASET

v

g ™

\.

PREPROCESSING

\_ J
P Y ~
CHARACTER TR K
CENTRIC KEY
CENTRIC PHRASE
kSUMMARIZATION ) EXTRACTION
Y
e N\
T5, BART, PEGASUS
MODEL
L FINETUNING y VISUALIZATION
& ¢ N
VISUALIZATION
\_ J

Fig.1 System framework

e Model Fine-Tuning: Models like BART, PEGASUS, and T35, which are pre-
trained, undergo fine-tuning on sentences that are specifically related to individual
characters. This fine-tuning process enables the models to generate summaries that
highlight each character’s narrative and attributes. For TS5, fine-tuning involves
training on character-specific sentences and corresponding summaries, optimiz-
ing the model to minimize the loss between generated and reference summaries,
with evaluation using ROUGE scores. BART is fine-tuned using a sequence-to-
sequence methodology, where input sentences are paired with target summaries,
focusing on reconstructing accurate summaries. Evaluation is done using ROUGE
metrics and manual checks for contextual consistency. Similarly, PEGASUS is
fine-tuned to enhance its summarization capabilities for character-specific con-
tent, focusing on generating precise summaries and optimizing its accuracy in the
process. Performance is evaluated through both ROUGE scores and qualitative
assessments.

e Summary Generation: The fine-tuned models generate summaries that capture
the essence of each character’s actions, attributes, and their role in the narrative of
Indian mythology.
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4.2 Keyphrase Extraction Using KeyBERT

The second component of the framework is Keyphrase Extraction, which utilizes
KeyBERT, a model that extracts significant phrases from text. The steps are as
follows:

e Keyphrase Identification: KeyBERT, utilizing BERT embeddings to understand
contextual meanings, identifies the most relevant key phrases within the character-
centric sentences. This model helps in pinpointing the essential phrases associated
with each character.

e Keyphrase Extraction: KeyBERT extracts key phrases that highlight critical
aspects of the character’s story and role, focusing on terms and phrases that are
essential for understanding their importance in the narrative.

4.3 Visualization

The final component, Visualization, showcases the summarized data and extracted
key phrases in an interactive and engaging format. The process includes

e Summary Display: Character-centric summaries are presented on a web interface.
To improve the recognition, each character’s name in the summary is substituted
with their corresponding image, helping users better connect the summary to the
appropriate character.

e Keyphrase Visualization: The extracted key phrases are visualized using methods
like word clouds, helping users understand the prominence and relationships of
key phrases tied to each character.

S Result Analysis

5.1 Character-Centric Summarization

The effectiveness of the BART, PEGASUS, and TS5 models in producing character-
specific summaries was assessed using ROUGE and BLEU scores. The quality of
the summaries produced by these models was assessed using the ROUGE metrics.
The results of this evaluation are presented in Table 1.

Table 1 illustrates a comparison of the BART, PEGASUS, and TS5 models across
four evaluation metrics: ROUGE-1, ROUGE-2, ROUGE-L, and BLEU. In the case
of ROUGE-1, BART outperforms the other models with a score of 0.76. This shows
that TS is relatively less effective in capturing relevant unigrams. For ROUGE-2,
PEGASUS leads with a score of 0.74. TS follows closely with a score of 0.70,
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Table 1 ROUGE scores for character-centric summary

Model Rouge-1 Rouge-2 Rouge-L BLEU

T5 0.65 0.70 0.68 0.66

BART 0.76 0.66 0.72 0.77

Pegasus 0.71 0.74 0.75 0.70

while BART scores 0.66, indicating its relative weakness in word matching. In terms
of ROUGE-L, PEGASUS scores 0.75. BART follows at 0.72, and T5 scores 0.68,
further highlighting PEGASUS’s strength in capturing of relevant keyphrases. For
the BLEU metric, BART performs with a score of 0.77. PEGASUS scores 0.70,
while T5 scores 0.66, which suggests that BART is effective at matching n-grams.
BART shows excellent precision in terms of n-gram matching, particularly with
the BLEU score. TS5 tends to fall behind slightly across all the evaluation metrics.

5.2 Keyphrase Extraction Evaluation

To extract meaningful key phrases the evaluation was carried out using precision,
recall, and F1-score metrics presented in Table 2.

The performance of the KeyBERT model in extracting keyphrases was evaluated
through precision, recall, and F1-score metrics. A precision of 0.73 indicates that
73% of the key phrases identified were relevant, showcasing the model’s capacity to
select meaningful phrases while minimizing irrelevant ones.

The recall of 0.78 shows its capacity to identify a significant proportion of impor-
tant terms. The Fl-score of 0.75 shows the model’s strong overall performance.
These results collectively suggest that KeyBERT excelled at extracting key phrases,
offering valuable insights into the character-centric analysis.

5.3 Visualization

The visualization component of the system aims to improve the interaction and
presentation of character-focused summaries and key phrases through a user-friendly
web interface. This component includes several important features:

Table 2 Performance metrics of keyphrase extraction model

Precision Recall F1-score

0.73 0.78 0.75
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Summary Display: The character-specific summaries are prominently featured
on the web interface. To demonstrate the visualization of summaries and key phrases,
we present images of the web interface. These images highlight the primary features
and functions of the visualization system.

In Fig. 2, selecting a character will display the corresponding text lines associated
with that character under the Original Text section.

The summary produced by the system is shown in Fig. 3 under the Original
Summary section, where the names of characters in the summary are substituted
with their respective images in the following section.

As shown in Fig. 4, the keyphrases associated with the character Abhimanyu,
including King Pariksit, Abhimanyu, Subhadra, son of Arjuna, and great hero
Abhimanyu, are represented as a word cloud.

Character Centric Summary

Choose a character: Original Text :

Abhimanyu ~ Abhimanyu was born to
Subhadra, the sister of
Vasudeva, and Arjuna,
making him the grandson of
the illustrious Pandu.
Known in his previous life
as the mighty Varchas, son =

Show Summary

Fig. 2 Character-centric summary interface

Summary:

for, raarbal ki, and auspicious fraits. He
min weaporry mede ha a favored nephew

amation of the mighty Varchas, son of Soma, Abumenyu was distinguished by his
& near-exindt lneage camed heroic legacy Abl

Summary with Images and Names:

X -
‘ \ @
(Ashimanyu), bom to {Asjuna) and (Subhadra), wes the grandson of {Pandu) and {Vasudevay's nephew Known as tha reincamaton of the mighty (Varchas), son of (Soma)

(Abhimanyu) was distnguishad by his axceptonal vaior marial skilis, and auspicious traits He upheld his famiy's lagary. bacoming & renounad wanmor capable of slaying formidabie foos. His son (Parikshit), bom in a near-extinct iinaage

canted foward (ABhimanyu}s heroic fgacy {AbhimanyLiys prowess and wisdom In weaponry mada him a favored nephew of (Viasudewa), rasiding in Dwaravatl with omers who admired his greatass

Fig. 3 Character-centric summary output
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Fig. 4 Character-centric keyphrases

6 Discussion and Observations

The data highlights the performance of BART, PEGASUS, and T5 across both the
ROGUE and BLEU metrics, revealing distinct patterns in their efficiency and effec-
tiveness. TS shows moderate effectiveness, maintaining relatively balanced scores
across all ROGUE metrics and a BLEU score of 0.66, indicating a consistent but not
outstanding performance in both precision and recall tasks.

BERT, with a strong BLEU score of 0.77, further confirms its high efficiency
in language translation and summarization, though its dip in ROGUE-2 suggests
challenges in capturing complex relationships. PEGASUS, while slightly behind
BERT in BLEU with a score of 0.70, exhibits superior effectiveness across the
ROGUE metrics, particularly excelling in ROGUE-2 and ROGUE-L. This suggests
that PEGASUS strikes a strong balance between precision and the ability to capture
broader textual relationships, making it the most effective model overall across both
performance metrics.

KeyBERT demonstrated varying performance in keyphrase extraction across dif-
ferent summaries. In particular, summary achieved the highest precision (0.73) and
recall (0.78), reflecting effective extraction of key phrases. However, there was notice-
able variability in performance across other summaries, highlighting areas where the
method could be improved to achieve more consistent results.

7 Conclusion and Future Scope

This study analyzes the effectiveness of BART, PEGASUS, and TS5 models, trained
on the PouranicTopic Dataset, for both summarization and keyphrase extraction
tasks. PEGASUS excelled in ROUGE metrics, particularly ROUGE-L, indicating its
strength in capturing coherent summaries. BART achieved the highest BLEU score,
showing precision but lower bigram performance. TS performed well in ROUGE-2
but could improve in overall coherence. KeyBERT was effective in extracting key
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phrases, though its consistency varied across summaries. Future research could focus
on combining model strengths, expanding the dataset for better generalization, and
exploring hybrid approaches for improved summarization and keyphrase extraction.
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