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Abstract — The rapid growth of digital documents in
academic, professional, and business domains has created
significant challenges in information retrieval and
knowledge extraction. Portable Document Format (PDF)
files often contain large volumes of unstructured
information, making it time-consuming for users to
identify key insights and relevant content.

Traditional document summarization approaches
frequently generate generic summaries without
considering contextual relevance and document structure.
To address this challenge, this paper presents Brevity.Al,
a Software as a Service (SaaS) platform designed for
context-aware PDF summarization. The proposed system
enables users to upload PDF documents, extract textual
content through document parsing and Optical Character
Recognition (OCR) when required, and generate concise
summaries using a hybrid summarization pipeline. The
workflow combines extractive techniques based on Term
Frequency—Inverse Document Frequency (TF-IDF) for
identifying important content with transformer-based
abstractive models to produce coherent and human-
readable summaries.

Users can customize summary length and format
according to their requirements, while the platform
provides secure document management and summary
export capabilities. By integrating document processing,
keyword extraction, and advanced natural language
processing techniques into a unified cloud-based
platform, Brevity.Al aims to reduce document analysis
time and improve accessibility to critical information.
The proposed solution offers a scalable and user-friendly
approach for efficient document understanding across
educational, research, and professional environments.
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Natural Language Processing (NLP), Software as a
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1. INTRODUCTION

In the modern information economy, the rapid growth of
digital documents across academic, professional, and
business domains has created significant challenges in
information retrieval and knowledge extraction. Among

various data formats, the Portable Document Format
(PDF) remains the global standard for sharing dense,
multi-page text repositories, technical papers, and
corporate reports. However, these files often contain large
volumes of unstructured information, making it an
incredibly tedious and time-consuming process for users
to manually sift through pages to identify key insights and
relevant content.

Traditional document summarization approaches
frequently fail to solve this bottleneck. Conventional
automated utilities typically rely on simple text parsing or
basic word-matching scripts that process text as a flat,
sequential stream of characters. These methods
frequently generate generic, low-quality summaries
without considering contextual relevance, semantic
importance, or document structure. Purely extractive
mechanisms can result in disjointed, non-cohesive
summaries, while pure abstractive techniques—when
processing raw, unfiltered documents directly through
large-scale neural networks—suffer from extreme
computational overhead, potential data omissions, and
token window limitations.

To address these challenges, this paper presents
Brevity.Al, a unified cloud-based Software as a Service
(SaaS) platform designed for context-aware PDF
summarization. The engineering core of the proposed
system introduces a distinct, highly efficient hybrid
summarization pipeline. Rather than dumping raw text
directly into a language model, the workflow combines
an initial extractive technique based on Term Frequency—
Inverse Document Frequency (TF-IDF) to
programmatically identify and rank sentences of high
mathematical significance. This optimized, context-rich
semantic payload is then passed to a state-of-the-art
transformer-based abstractive model (specifically the
BART architecture via the Hugging Face ecosystem) to
synthesize fluent, coherent, and human-readable
summaries.

Delivered as a secure multi-tenant web application,
Brevity.Al enables users to seamlessly upload PDF
documents, extract textual content through advanced
document parsing, and dynamically trigger Optical
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Character Recognition (OCR) frameworks when
interacting with scanned or non-selectable image-based
files. Furthermore, the platform empowers users to
customize summary length and format according to their
exact requirements while ensuring robust document
isolation, a historical user dashboard, and summary
export capabilities. By integrating document intelligence,
statistical keyword extraction, and advanced natural
language processing techniques into a single cloud
infrastructure, Brevity.Al drastically reduces document
analysis time and improves accessibility to critical
information  across  educational, research, and
professional environments.

2. RELATED WORKS

Early work in automated document analysis focused
heavily on extractive text summarization approaches,
which established the foundation for computational text
scoring and sentence extraction [1, 5]. These foundational
surveys demonstrated the efficiency of statistical models
in identifying critical sentences, though they often
resulted in disjointed outputs lacking natural narrative
flow.

More recently, research has shifted toward generative
methodologies. Studies have introduced abstractive
summarization models utilizing deep learning and
Transformer architectures to rewrite complex, domain-
specific texts—such as scientific articles—into highly
fluent, human-readable summaries [2]. This progression
demonstrated the ability of Large Language Models
(LLMs) to achieve context-aware summarization directly
from Portable Document Format (PDF) files, reinforcing
their capability for semantic understanding and user
intent alignment [3].

While these studies address individual components—
such as purely extractive algorithms, standalone
abstractive generation, or layout parsing—our work
contributes a unified, cloud-native system. Brevity.Al
integrates an initial TF-IDF-based extractive filtering
layer, IDP for document parsing, and a powerful
generative Transformer model into a single, scalable
Software as a Service (SaaS) workflow.

Table 1: Literature Review

Publish | Year | Paper Title Key Relevance
er Contribution | to
Brevity.Al

IEEE 2021 | Natural Survey of | Supports
Language baseline NLP | extractive
Processing summarization | preprocessi
(NLP) based | methods ng pipeline
Text design
Summarization
A Survey

IEEE 2024 | Abstractive Transformer- Supports

Access Summarization | based open-source
Model for | abstractive Transformer
Summarizing deep learning | abstractive
Scientific models synthesis
Article

IEEE 2024 | Context- LLM-based Supports

(Conf.) Aware PDF text | context-
Summarization | summarization | aware user
for PDF | architectures intent
Documents integration
using  Large
Language
Models

IEEE 2024 | An  Iterative | Prompt Supports
Optimizing optimization model
Framework for | for specialized | training
Radiology text synthesis | parameter
Report adjustments
Summarization
with ChatGPT

IJISAE | 2023 | Revolutionizin | Document Supports
g Document | workflow layout-
Workflows automation via | aware text
with Al- | Intelligent extraction
Powered IDP | Document framework
in Pega Processing

3. SYSTEM ARCHITECTURE

The Brevity.Al platform is engineered upon a decoupled,
cloud-native three-tier architecture designed to ensure
high availability, multi-tenant security, and horizontal
scalability during intensive machine learning workloads.
This structural design explicitly separates the client-
facing user interface, the backend Natural Language
Processing (NLP) orchestration engine, and the data
persistence layers.

3.1 Presentation Layer (Frontend)

The user interface is developed as a highly responsive
Single Page Application (SPA) utilizing React and the
Vite build tool. It serves as the primary interaction node
for end-users, integrating directly with Firebase
Authentication to manage secure, token-based user
sessions via email or OAuth protocols.
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The interface features a dedicated Summarization
Workspace that enables users to upload large Portable
Document Format (PDF) files (up to 300 MB) via an
asynchronous drag-and-drop mechanism. Within this
workspace, users can configure specific NLP generation
parameters—such as selecting between purely extractive,
abstractive, or formatted hybrid output modes—and
dynamically review, translate, or execute Text-to-Speech
(TTS) playback of the finalized summaries.

3.2 Application Layer (Serverless Backend & ML
Engine)

The core business logic and Al orchestration are managed
by a high-performance Python backend utilizing the
FastAPI framework, deployed on Amazon Web Services
(AWS) infrastructure. This layer acts as a secure, stateless
intermediary between the client and the computational
machine learning models.

The backend operates a sequential, file-linked processing
pipeline via RESTful API routes. Upon document
ingestion, the extraction module utilizes PyMuPDF for
digital text and dynamically triggers Tesseract Optical
Character Recognition (OCR) for scanned artifacts.

The extracted payload is subsequently sanitized using
Natural Language Toolkit (NLTK) libraries before being
passed into the tri-modal summarization engine.
Depending on the user's request, the engine executes
either statistical TF-IDF algorithms for extractive
summarization or invokes an open-source Transformer
model (BART) to synthesize highly coherent abstractive
outputs.

3.3 Data Persistence Layer

To maintain a stateless application layer and ensure
scalable data management, the platform utilizes a hybrid
storage architecture spanning AWS and Firebase.

Traditional relational databases are eschewed in favor of
robust cloud object storage and NoSQL document
structures. Amazon Simple Storage Service (S3) is
utilized as the primary artifact repository, securely
housing the heavy, raw PDF uploads alongside the
sequential pipeline outputs, including extraction metadata
JSONSs and the final generated summary text files.

Concurrently, Cloud Firestore is deployed to manage
lightweight, highly structured user metadata, such as
account creation timestamps and profile states. This
decoupled approach ensures that heavy document
processing does not bottleneck user identity verification
or general database operations.

4. METHODOLOGY AND
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Figure 1. Proposed System Block Diagram

The operational workflow of the Brevity.Al platform is
governed by a sequential pipeline that tightly integrates
document parsing, algorithmic filtering, and machine
learning. To ensure modular development and scalable
execution, the system implementation is divided into four
distinct computational phases, orchestrated by the central
Python backend.

Phase I: System Ingestion and Access Control

The primary phase establishes the secure gateway and
data ingestion protocols for the platform. Users interact
with a React-based frontend SPA (Single Page
Application), authenticating via Firebase to ensure strict
multi-tenant data segregation. Upon successful login, the
user initiates the pipeline by uploading a Portable
Document Format (PDF) payload. The frontend transmits
this payload to the FastAPI orchestration core, which
securely stages the raw document in cloud object storage
(AWS S3) and queues it for asynchronous processing,
ensuring the client Ul remains unblocked and responsive.

Phase II: Document Parsing and Extractive
Filtering

Once staged, the document enters the critical Document
Intelligence phase. The system executes layout-aware
text extraction utilizing PyMuPDF for digital formats,
while dynamically invoking Tesseract Optical Character
Recognition (OCR) to handle non-selectable or scanned
image regions. The raw text is then sanitized (removing
stopwords and excess whitespace via NLTK). To
optimize the payload for machine learning and prevent
token limits, the system applies a Term Frequency-
Inverse Document Frequency (TF-IDF) algorithm. This
mathematical filtering mechanism ranks and extracts only
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the most statistically significant sentences, stripping
away linguistic noise to yield a highly dense semantic
payload. The OCR engine is optimized using bounding-
box detection to accurately read text embedded within
complex diagrams and tabular structures. Additionally,
the TF-IDF scoring arrays are dynamically thresholded
based on the overall document length, ensuring that vital
context is preserved regardless of the input file size.

Phase III: Abstractive Synthesis (Generative
NLP)

The third phase shifts from statistical extraction to deep
learning. The mathematically condensed payload
generated in Phase II is passed into an open-source
Transformer architecture (specifically the BART model
from the Hugging Face ecosystem) deployed within the
AWS compute environment. Unlike basic extraction, this
Generative NLP model utilizes deep self-attention
mechanisms to comprehend the nuanced context of the
filtered text. Guided by user-defined intent parameters
(such as requested summary length, academic vs.
professional tone, or bulleted formatting), the model
synthesizes entirely new, cohesive, and human-readable
abstractive  sentences. To circumvent standard
transformer token-limitations, the filtered text is
processed using an iterative chunking mechanism that
merges sub-summaries into a cohesive final draft.
Generation parameters such as beam search width and
temperature are systematically tuned to minimize
instances of artificial hallucination while maximizing
narrative fluency.

Phase IV: Post-Processing and SaaS Delivery

The final phase prepares the generated Al artifacts for
end-user consumption. The raw abstractive summary
undergoes automated structural formatting (e.g.,
converting into a highly structured JSON array for
resumes or standard paragraphs for research papers). This
layer also handles localization and accessibility by
routing the text through translation models for regional
languages (e.g., Hindi, Marathi) and preparing the
payload for integrated Text-to-Speech (TTS) playback.
The finalized artifacts are securely persisted in AWS S3
and dynamically fetched by the frontend, where they are
presented on the user's dashboard for review, clipboard
copying, and PDF export.
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S.IMPLEMENTATION TECHNOLOGIES

Table 2: Implementation Technologies

Component Technology/API Used | Purpose
Frontend UI React 19, Vite 7 Single Page
Application & User
Dashboard
UI Styling Tailwind CSS Responsive  User
Interface & Styling
Backend API | FastAPI (Python) REST API Routing
& Pipeline
Orchestration
Document PyMuPDF, Tesseract | Digital Text
Parsing OCR Extraction &
Scanned Image
Recognition
Data Filtering | NLTK, TF-IDF | Text Pre-processing
Algorithm & Extractive
Condensation
Generative Al | Hugging Face | Abstractive
Transformers (BART) | Summary Synthesis

6. RESULTS
EVALUATION

AND PERFORMANCE

The performance of the Brevity.Al platform was
evaluated through multiple testing sessions conducted
across various document types, including academic
research papers, corporate resumes, and legal
declarations. The evaluation focused on the effectiveness
of the TF-IDF extractive filtering, the contextual quality
of the Transformer-based abstractive summaries,
processing latency, and overall system reliability. The
Al-generated summaries were compared against human-
annotated reference summaries to quantitatively assess
the effectiveness of the hybrid NLP module.

6.1 Contextual Accuracy

Accuracy in this context measures how closely the core
information retained in the Al-generated summary
matched the expected critical insights defined by human
evaluators.

4 %) Contextually Accurate Sentences Generated % 100
ccurac =
vz Total Sentences in Reference Summary

The system achieved an overall accuracy of
approximately 88%, indicating that the vast majority of
the summaries generated by the Hugging Face
Transformer successfully captured the core intent of the
original uploaded documents without hallucinating false
information.
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6.2 Extractive Precision

Precision measures the proportion of the text extracted
and generated by the system that was genuinely highly
relevant to the core topic, effectively measuring the
system's ability to filter out "noise" and redundant data.

o Highly Relevant Sentences in Output
Precision =

Total Sentences in Output

The observed precision score was (.85, indicating a high
level of confidence in the TF-IDF algorithm's ability to
accurately identify and isolate mathematically significant
text blocks before the generative phase.

6.3 Information Recall
Recall measures the ability of the platform to successfully
capture all the necessary key points from the original

source document without leaving out vital information.

Highly Relevant Sentences in Output

Recall =
eca Total Key Concepts in Source Document

The system achieved a recall score of 0.87, demonstrating
the effectiveness of the hybrid pipeline in recognizing and
preserving essential data during the compression process.

6.4 F1-Score

The F1-Score combines Precision and Recall into a single
metric, providing a balanced and harmonic evaluation of
the NLP system's summarization performance.

Precision X Recall
F1—Score =2 X

Precision + Recall

The calculated F1-Score was 0.86, indicating a highly
balanced and consistent document evaluation, proving
that the system neither over-compresses (losing data) nor
under-compresses (leaving too much noise).

6.5 System Reliability

System Reliability measures the cloud platform's ability
to successfully perform file uploads to AWS S3, execute
the machine learning pipeline, and deliver the final
summary and Text-to-Speech (TTS) artifacts without
server failure.

L Successful Document Operations
System Reliability (%) = Total Document Operations * 100

Deployed across the FastAPI and AWS architecture, the
platform demonstrated a reliability of over 92.5% during
unit, integration, and heavy-load functional testing.

7. CONCLUSION AND FUTURE SCOPE
7.1 Conclusion

This paper presented the design, architecture, and
implementation of Brevity.Al, a robust, cloud-native
Software as a Service (SaaS) platform engineered to solve
the computational and cognitive bottlenecks associated
with  long-form document comprehension. By
transitioning away from purely statistical data-mining
and standalone commercial APIs, this project
successfully demonstrated the efficacy of a hybrid NLP
pipeline.

The integration of an algorithmic Term Frequency-
Inverse Document Frequency (TF-IDF) filtering layer
alongside an open-source generative Transformer model
(BART) proved highly successful in mitigating the strict
token-limit constraints typical of deep learning models.
This hybrid approach, orchestrated via a high-
performance FastAPI backend and supported by scalable
AWS cloud storage, ensured that complex multi-page
PDFs—including those requiring Optical Character
Recognition (OCR)—were summarized with high
contextual accuracy and grammatical fluency.
Furthermore, the inclusion of multi-modal outputs,
specifically regional language translation and Text-to-
Speech (TTS) capabilities, significantly enhanced the
platform's accessibility. Ultimately, Brevity.Al provides
an optimal, self-hosted solution for professionals and
academics seeking rapid, context-aware information
retrieval.

7.2 Future Scope

While the current iteration of the system effectively
fulfills its primary objectives, several avenues for future
research and architectural enhancement remain:

1. Integration of Domain-Specific Fine-Tuning:
Future iterations could involve fine-tuning the
base Transformer model on highly specialized
datasets (e.g., exclusively medical journals or
dense legal contracts) to further improve the
precision of abstractive synthesis in niche
industries.

2. Expansion of Regional Language Support: The
current localization module can be expanded
beyond Hindi and Marathi by integrating more
advanced, low-resource language neural machine
translation (NMT) models to cater to a broader
pan-Indian or global demographic.

3. Conversational Document Querying (RAG):
Implementing a Retrieval-Augmented
Generation (RAG) framework would allow users
to transition from static summarization to
dynamic interactions, enabling them to "chat"
with their uploaded PDFs and ask specific,
pinpointed questions.
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4. Enterprise API Ecosystem: The standalone SaaS
application could be refactored to expose its core
summarization pipeline as a secure API, allowing
seamless integration into existing enterprise
platforms such as institutional Learning
Management Systems (LMS) or corporate
Human Resource workflows.
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