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Abstract

Circulars are the primary mode of communication in an established hierarchy. The Vishweshvaraya
Technological University releases around 35-40 circulars every month which averages to around 450
annually. RVCE administration themselves generate up to 15-20 circulars on a monthly basis. It is
tedious for an individual to keep track of the large flow of crucial information. A machine learning model
thus becomes necessary to meticulously scan the documents, classify the information and present the
essence in a brief manner. This paper presents a machine learning model developed in Python that is
capable of classifying announcements given by the college into four categories: fees, exams, holidays,
and events. The classification of the documents are carried out using the SVM algorithm. Using computer
vision algorithms, crucial data such as the circular id, date of issue, authority signatures, and tabular
data are retrieved. All of this information is placed into a template to produce a brief, easy-to-read
notification. To automate the transmission of these templates to their appropriate stakeholders, a mail
bot is created. The model achieved an accuracy of 98.2%. The results clearly reflect that the model can
accurately classify announcements into the four categories with a high degree of reliability.

Introduction

Effective communication plays a vital role
in the smooth functioning of any organization,
particularly in educational institutions where
information must be disseminated quickly
and accurately. Colleges and universities rely
heavily on circulars and notices to convey
important updates related to examinations,
fees, holidays, and events. However, with
the increasing volume of such documents, it
becomes challenging for students and staff
to keep track of relevant information. This
often leads to missed deadlines, overlooked
announcements, and reduced communication
efficiency.

In recent years, the rapid growth of digital
communication has further increased the
number of documents generated and shared
within institutions. Manual processing and
reading of each circular is not only time-
consuming but also prone to human error. As a
result, there is a growing need for an automated
system that can efficiently process, organize,
and present key information in a concise
and understandable format. Leveraging
advancements in Machine Learning (ML) and
Natural Language Processing (NLP), such
systems can significantly reduce manual effort
while improving accuracy and accessibility.

This research focuses on developing an
automated document analysis system capable

of extracting, classifying, and summarizing
information from college circulars. The
proposed system utilizes Optical Character
Recognition (OCR) to extract text from image-
based documents and applies preprocessing
techniques such as tokenization, stop-word
removal, and stemming. A Support Vector
Machine (SVM) model is employed to classify
the extracted text into predefined categories.
Additionally, computer vision techniques are
used to identify important elements such as
dates, signatures, and tabular data, enhancing
the overall understanding of the document.

The system also incorporates text
summarization and a user-friendly graphical
interface to present the processed information
effectively. Furthermore, an automated mailing
module ensures that the relevant information is
delivered to appropriate stakeholders without
delay. By integrating multiple technologies,
the proposed solution aims to improve
communication efficiency, reduce information
overload, and provide a scalable approach for
managing institutional documents.

Related Work

Text classification has been widely studied
as a fundamental task in Natural Language
Processing (NLP), with applications ranging
from spam detection to document organization.
Early approaches primarily relied on statistical

Citation: Reddy MS, Madam KK, Mylagani J, Nagepalli J,Challa N, Marati SL, et al. Automated Data Analyzer

Using Generative - AI. GJEIIR. 2026;6(4):241.

Page 1 of 4



M. Sreenandan Reddy, et al. Global Journal of Engineering Innovations and Interdisciplinary Research. 2026;6(4):241

methods such as term frequency—inverse document frequency
(TF-IDF) combined with machine learning algorithms like
Naive Bayes and Support Vector Machines (SVM). These
methods proved to be effective for structured and moderately
sized datasets, offering simplicity, speed, and reasonable
accuracy in categorizing textual data.

With the increasing volume and complexity of unstructured
data, researchers have explored more advanced machine
learning techniques to improve classification performance.
Supervised learning approaches, including SVM, decision
trees, and ensemble methods, have shown strong results in
handling high-dimensional text data. Among these, SVM has
been particularly effective due to its ability to find optimal
hyperplanes and handle sparse datasets, making it a popular
choice for document classification tasks.

In addition to text-based analysis, Optical Character
Recognition (OCR) has played a crucial role in extracting
textual content from images and scanned documents. Tools
such as Tesseract OCR have enabled automated systems
to convert image-based documents into machine-readable
text. Researchers have further enhanced OCR pipelines by
integrating preprocessing techniques like noise reduction,
contrast enhancement, and segmentation to improve accuracy,
especially in real-world document processing scenarios.

Recent studies have also focused on combining NLP with
computer vision techniques to extract meaningful information
beyond plain text. Methods such as contour detection, blob
extraction, and morphological operations have been used to
identify specific regions of interest, including tables, signatures,
and key metadata fields in documents. This integration allows
for more comprehensive document analysis, enabling systems
to capture both textual and structural information effectively.

More recently, deep learning approaches, including Recurrent
Neural Networks (RNNs), Convolutional Neural Networks
(CNNs), and transformer-based models, have gained attention
for text classification and summarization tasks. Models like
BERT and GPT have demonstrated superior performance
by capturing contextual relationships within text. However,
these models often require large computational resources
and extensive training data. Therefore, traditional machine
learning approaches like SVM remain relevant for applications
where efficiency, interpretability, and resource constraints are
important, such as in institutional document processing systems.

Proposed System

Methodology

Text Extraction and Data Preparation : The first stage
involves extracting textual content from input documents,
which may be in the form of images or PDF files. Optical
Character Recognition (OCR) is used to convert image-based
text into machine-readable format. Preprocessing techniques
such as noise removal, image enhancement, and segmentation
are applied to improve extraction accuracy. The extracted text
is then stored in a structured format (e.g., Excel or database)
along with corresponding labels. This step ensures that the raw
data is properly organized and ready for further processing and
model training.

Text Preprocessing and Feature Engineering : Once the text
is extracted, it undergoes preprocessing to remove unnecessary
and irrelevant information. This includes tokenization (splitting
text into words), removal of stop words (common words like
“the”, “is”), and stemming or lemmatization to reduce words
to their root form. After preprocessing, feature engineering
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techniques such as TF-IDF or word embeddings (e.g.,
Word2Vec) are applied to convert textual data into numerical
representations. These features help the machine learning model
understand patterns and relationships within the data.

Document Classification using Machine Learning : In this
stage, the processed text data is used to train a classification
model. A Support Vector Machine (SVM) algorithm is
employed due to its effectiveness in handling high-dimensional
text data and its strong generalization capability. The model is
trained on labeled datasets to classify circulars into predefined
categories such as fees, examinations, holidays, and events. The
trained model is then evaluated using performance metrics like
accuracy, precision, recall, and Fl-score to ensure reliability
and effectiveness.

Information Extraction using Computer Vision : Beyond
text classification, the system also extracts key information
from the document using computer vision techniques. Important
elements such as circular ID, date, signatures, and tabular
data are identified and extracted using methods like contour
detection, blob detection, and morphological operations. This
step enhances the system’s capability to understand both textual
and structural components of the document, providing more
meaningful and detailed outputs.

Summarization, Output Generation, and Communication
: In the final stage, the extracted and classified information is
summarized using NLP techniques to present only the most
relevant content. The processed output is displayed through a
user-friendly Graphical User Interface (GUI), allowing users
to easily interact with the system. Additionally, an automated
mailing module is implemented using SMTP protocols to
send summarized notifications to the intended recipients.
This ensures efficient communication and timely delivery of
important information.

System Design
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The system is designed as a modular and scalable architecture
that integrates multiple components to efficiently process and
analyze college circulars. The overall design follows a pipeline
approach where data flows sequentially through different stages,
starting from input acquisition to final output generation. The
system accepts documents in the form of images or PDFs and
processes them through interconnected modules such as text
extraction, preprocessing, classification, and output delivery.
Each module is designed to perform a specific task while
maintaining flexibility for future enhancements and integration
with advanced technologies.
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The input and processing layer is responsible for handling
document ingestion and converting raw data into a usable
format. Optical Character Recognition (OCR) is used to
extract textual content from input documents, followed by
preprocessing techniques such as tokenization, noise removal,
and normalization. The processed data is then passed to the
feature extraction unit, where techniques like TF-IDF or
word embeddings transform the text into numerical vectors.
This structured representation enables efficient handling of
high-dimensional data and prepares it for machine learning
operations.

The core processing layer consists of the classification and
information extraction modules. The classification module uses a
Support Vector Machine (SVM) model to categorize documents
into predefined classes such as fees, exams, holidays, and events.
Parallelly, the information extraction module applies computer
vision techniques to identify and extract key elements such as
dates, circular IDs, signatures, and tables. These modules work
together to ensure that both textual and structural information
is accurately captured and interpreted, enhancing the system’s
analytical capabilities.

The output and communication layer focuses on presenting
the processed information in a user-friendly and accessible
format. A graphical user interface (GUI) is designed to
display summarized content along with highlighted keywords
and categorized labels. Additionally, the system includes
an automated mailing component that sends notifications to
relevant stakeholders using email protocols. The modular
design of the system ensures easy maintenance, scalability,
and adaptability, allowing it to be extended for other document
analysis applications such as legal or administrative document
processing.

Conclusion And Future Work

In essence, an automated system for analyzing and
classifying college circulars has been successfully developed
using a combination of Machine Learning, Natural Language
Processing, and Computer Vision techniques. The system
effectively extracts text from image and PDF documents using
OCR, preprocesses the data, and classifies it into relevant
categories such as fees, examinations, holidays, and events using
the Support Vector Machine (SVM) algorithm. Additionally,
important elements like dates, circular IDs, signatures, and
tables are identified and extracted, providing a comprehensive
understanding of the document content.

The experimental results demonstrate that the proposed
system achieves high accuracy and reliability, with an overall
classification accuracy of 98.2%. The integration of text
summarization and a user-friendly graphical interface further
enhances the usability of the system by presenting concise and
meaningful information to users. Moreover, the inclusion of an
automated mailing module ensures timely communication of
important updates to stakeholders, reducing manual effort and
minimizing the chances of missing critical information.

Overall, the proposed system provides a practical and
scalable solution for managing large volumes of institutional
documents efficiently. It significantly improves communication
effectiveness within educational environments and reduces
information overload. In the future, the system can be
extended by incorporating advanced deep learning models
such as transformer-based architectures for improved
contextual understanding and accuracy. Additionally, the
system can be adapted for use in other domains such as legal
document processing, government notifications, and corporate
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communications, making it a versatile tool for automated
document analysis.
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