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ABSTRACT: With the exponential rise of
digital documentation, information overload has
become a critical challenge for students,
researchers, and professionals. Traditional text
summarization tools often generate unstructured
summaries that are difficult to comprehend
quickly. The Mind Map-Based PDF Summarizer
addresses this issue by combining the efficiency
of Natural Language Processing (NLP) with the
clarity of mind mapping. This approach not only
reduces the time spent reading long documents
but also enhances knowledge retention by
presenting content in a visual and hierarchical
format. The proposed model leverages NLP
pipelines, keyword extraction algorithms, and
automatic mind map generation techniques to
deliver meaningful summaries in a human-
friendly format. The results demonstrate that
mind map visualization improves user
engagement, comprehension, and recall
accuracy compared to linear summaries. Mind
map summaries start from a central topic and
branch outward into major themes, subtopics,
and supporting details, forming a non-linear
diagram of the content. Each node represents a
concept or keyword, and links between nodes
show how ideas relate, similar to concept maps
used for summarization and knowledge
organization. Using mind maps for summarizing
helps distinguish levels of ideas, remove
redundancy, and highlight only the most
important information from a source. Studies in
education report that mind mapping techniques
improve students’ summarizing skills, learning
outcomes, and motivation by  making
summarization more visual and interactive
I. INTRODUCTION

In the modern digital era, Portable Document
Format (PDF) is one of the most commonly used
file formats for document sharing. Despite its

2250-3676 < ijesati@gmail.com

benefits, the challenge lies in processing and
comprehending long PDFs containing dense
academic or professional information. Manual
summarization is time-consuming, and while
automatic summarizers exist, they often lack
contextual understanding and fail to represent
relationships between key ideas. Mind mapping,
a concept popularized by Tony Buzan, offers a
visual way to capture and organize information.
By integrating this concept with NLP, we
propose a system that transforms textual
information from PDFs into structured graphical
summaries.
This integration bridges the gap between textual
summarization and cognitive visualization,
allowing users to absorb complex information
faster.

ILLITERATURE REVIEW
Several approaches to document
summarization have been explored in recent
years. Extractive summarization selects key
sentences from a text based on importance
scores derived from frequency or statistical
methods, such as TF-IDF or TextRank.
Abstractive summarization, on the other hand,
relies on advanced deep learning models like
transformers to rephrase the content while
maintaining semantic accuracy. However,
both approaches are primarily linear and text-
centric. Research by Buzan (2006)
emphasized that visual thinking through mind
maps enhances understanding and creativity.
Studies combining text mining with visual
mapping have shown significant improvement
in user recall rates. Despite this, there remains
limited research on integrating automatic mind
map generation with document
summarization, particularly for academic
PDFs. Our proposed work aims to fill this gap.
Mind mapping is a visual learning strategy
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that organizes information spatially around a
central idea. Developed and popularized by
Tony Buzan (1970s), mind maps are widely
used in education, business, and cognitive
psychology to support comprehension,
memory, and summarization. This literature
review synthesizes major findings on how
mind maps function as a summarization tool,
their theoretical foundations, and their
effectiveness across contexts.

Research shows that mind maps help learners
identify main ideas and supporting details.
Nesbit & Adesope (2006) conducted a meta-
analysis and found that concept mapping and
mind mapping improved comprehension more
than traditional note-taking.

In a randomized experiment with medical
undergraduate students, participants either
used mind maps (after training) or their own
self-selected study techniques to study a 600-
word passage. Immediately after studying
both groups did better than baseline; but after
one week, only the mind-map group retained
significantly more factual information —
about a 10% increase over baseline. This
suggests that mind mapping supports long-
term retention better than many conventional
study methods. However, authors noted lower
motivation in the mind-map group, perhaps
because the technique was unfamiliar [1].

This quasi-experimental study compared mind
mapping vs standard note-taking among
medical students to assess factual recall and
critical thinking (using a reasoning test).
Results: mind mapping significantly improved
long-term recall of factual information.
However, the study did not find clear evidence
that mind maps enhanced critical thinking
compared with standard note-taking. The
authors argued more research is needed to test
that hypothesis.[2]

In a large sample of elementary students (5th—
6th grade), researchers compared two
interventions over 10 weeks: one where
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students used researcher-provided mind maps,
and another where students generated their
own maps; plus a control group.Findings:
when students worked with researcher-
provided mind maps, they showed significant
and sustained improvement (from posttest to
retention test) in cognitive text-learning
strategies (e.g. summarization, organization,
comprehension).  Interestingly:  free-recall
performance (i.e. recall of raw material) did
not show significant difference. Implication:
mind maps may support higher-order text-
processing strategies (understanding,
summarizing, organizing) rather than mere
verbatim recall.

[3] This study with junior-high (8th grade)
students compared summarization/retelling
performance between control and
experimental groups (experimental group used
mind mapping). Pre- and post-tests were
administered. Results: Students exposed to
mind mapping showed significant
improvement in summarizing and retelling
compared to control group. Conclusion: mind
mapping is effective in supporting younger
students to condense, organize, and reproduce
stories/texts — i.e. summarization and
comprehension.[4]

This recent study explored use of electronic
mind maps (digital rather than pen-and-paper)
for reading comprehension. Participants
reportedly showed improved comprehension,
memory, and understanding. According to the
authors, digital mind maps help activate both
creative and logical thinking (visual + verbal),
aid retention, and make learning more
engaging. This suggests that mind mapping
remains effective in digital formats — a
relevant finding given increasing use of e-
learning tools.[5]

This study measured students’ reading
comprehension before and after the use of
mind map techniques, with statistical analysis
showing significant gains in comprehension
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post-intervention. The findings indicate that
mind maps help learners extract “facts and
ideas” from text, and graphically map

mind maps helped them remember main ideas,
connect different points, and organize
information better — pointing to benefits

relationships among concepts — improving beyond test scores (e.g. improved
summarization and comprehension. comprehension strategies, motivation). [6]
Additionally, many participants reported that

I11. METHODOLOGY
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Fig 3.1 Flow Chart
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IV. Results and Discussion
Experimental evaluations were conducted using
a dataset of academic research papers and
business reports. The Mind Map-Based PDF
Summarizer was tested for accuracy, processing
time, and user satisfaction. The system achieved
an average reduction of reading time by 68%
compared to full-text reading. User surveys
revealed that 82% of participants found the mind
map summaries more effective for quick
learning and revision. The NLP models
successfully extracted relevant sentences with an
average precision of 0.85 and recall of 0.80.
Visual maps generated provided clear
hierarchical connections, aiding cognitive
understanding. Comparative analysis showed
that the proposed method outperformed
conventional  summarizers in terms of
comprehension and engagement metrics

# Quick Stant

Fig 4.1: Sample programming

& Mindmapify - PDF to Al Mindmap
Generator

Fig 4.2: User interface

V. Conclusion
The Mind Map-Based PDF Summarizer
provides an innovative solution to the
problem of information overload. By
merging NLP techniques with visual
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representation, it offers a unique way to
summarize and comprehend complex
documents efficiently. This tool can be
particularly  beneficial for students,
educators, and professionals who deal with
large volumes of text daily. Future
enhancements could include integrating
Al-based summarization models, user-
interactive visualization dashboards, and
multilingual ~ support. ~ With  these
advancements, the system can
revolutionize how digital content is
consumed and understood in the modern
world. A mind map PDF summarizer
effectively converts long, complex PDF
documents into concise, visual
representations that improve understanding
and retention while saving significant
reading and note-making time. By
automatically extracting key concepts,
organizing them hierarchically, and
presenting them as an interactive mind
map, the system reduces cognitive load
and helps users grasp relationships
between ideas more quickly than with
plain text summaries.
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