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Abstract

Purpose: The purpose of this research is to present a new model based on neutrosophic hypergraphs for automatic text
summarization that can model complex relationships between sentences well and produce an accurate and readable summary.

Methodology: In the proposed model, first the sentences of the text are displayed as nodes in a hypergraph and the
connections between them are defined as edges. Then, using neutrosophic logic, the more important sentences are identified
and selected for summary generation. This model has the ability to process ambiguous and uncertain data, which helps to
better understand the semantic structure of the text.

Findings: Testing the model on three text databases of different lengths (India Text, Samsung Text, and BBC News) showed
that this method, with average values of F1_Score=0.806, Precision=0.81, and Recall=0.90, performs better than other similar
models and provides more accurate and readable summaries.

Originality/Value: The main innovation of the research is the use of neutrosophic hypetgraphs to process complex
relationships between sentences and manage uncertain data, which increases the accuracy and quality of summarization. This
approach is an important step in improving automatic text summarization methods.

Keywords: Text summatization, Neutrosophic hypergraph model, Natural language processing, Neutrosophic logic,
Deep learning.
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My name is Atieh. My family is Galian. My name and my family are not similar together. But my name is so beautiful more
than my family.

Vector TF-IDF': [my=5 name=3 atieh=1 family=4 galian=1 similar=1 beautiful=1]
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Table 1- Display of neutrosophic values within the text presented in the example above.

Words T 1 F
My 0.8 0.2 0.1
Name 0.9 0.1 0.05
Atieh 0.9 0.1 0.05
Family 0.7 0.15 0.1
Galian 0.8 0.1 0.05
Similar 0.7 0.3 0.2

Beautiful 0.8 0.1 0.05
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Sample Text:

“Neutrosophic logic is a general framework for unifying many existing logics and handles indeterminacy explicitly. It has
applications in areas such as decision making, image processing, and data mining. Text summarization is the process of
creating a concise version of a document by selecting important sentences or phrases. Hypergraphs can model complex
relationships between sentences in a text document by representing each sentence as a node and using hyperedges to
represent the relationships. This approach captures more intricate relationships than traditional graphs”

Summarized Text:

“Neutrosophic logic handles uncertainty and has applications in various fields. Hypergraphs enhance text summarization
by modeling complex sentence relationships.”
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Table 2— Results of the proposed model on the first database.

Recall Precision F1-Score
0.80 0.94 0.86
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Table 3— Results of the proposed model on the second database.

Recall Precision F1-Score
0.82 0.86 0.84
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Table 4- Results of the proposed model on the third database.

Recall Precision F1-Score
0.95 0.76 0.85
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Table 5 - Comparison of the results of the proposed model with two other similar methods on the three proposed

databases.
Y owlos  Yowbos ) ewlus
Recall 0.67 0.63 0.86 638 Bl p s SIS o
Precision 0.64 0.69 0.69
Fl-score 0.66 0.66 0.77
Recall 0.93 0.90 0.93 (o5 531 Bl s SIS0 oo
Precision 0.79 0.82 0.73
F1-score 0.86 0.85 0.82
Recall 0.94 0.82 0.95 6okt Jow
Precision 0.80 0.86 0.76

Sibgusg igh Ghie p (Sie SISyl
F1-score 0.86 0.84 0.85
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