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ABSTRACT:

- In the digital era, online petitions have become a vital
medium for public expression and societal influence.
Effectively managing and prioritizing these petitions presents
significant challenges due to their sheer volume and diversity.
This paper introduces a system designed to automatically
categorize user petitions and flag those of critical importance.
Leveraging natural language processing (NLP) and machine
learning (ML) techniques, the system analyzes petition
content to assign appropriate categories and importance
levels. The categorization process employs logistic regression
algorithm along with TF-IDF, capturing both contextual and
sequential information. For importance flagging, features
such as moral, emotional, and cognitive elements are
extracted to assess the potential impact and urgency of
petitions.. This automated approach not only streamlines
petition management but also ensures timely attention to
pressing public concerns, enhancing the responsiveness of
relevant authorities.

Key Words: Petition categorization, importance flagging,
machine learning, Logistic Regression,Voice Based petiton
submission, public engagement.

INTRODUCTION

Online petitions have become an essential medium for
individuals, communities, and advocacy groups to express
concerns, demand policy changes, and mobilize public
support for various causes. With the rise of digital activism,
platforms such as Change.org, Avaaz, and government
petition portals have significantly lowered the barriers to
initiating and signing petitions, allowing millions of people
worldwide to participate in democratic processes. The
accessibility and convenience of online petitions have resulted
in an exponential increase in petition submissions across
diverse domains, including human rights, environmental

policies, social justice, governance reforms, and public
infrastructure improvements.

Despite the positive impact of these platforms in
amplifying voices, the overwhelming volume of petitions
presents substantial challenges in efficiently processing,
analyzing, and prioritizing grievances. Traditional manual
methods, where human moderators review and categorize
petitions, are highly time-consuming, labor-intensive, and
prone to inconsistencies due to subjective interpretations.
Critical petitions addressing urgent issues, such as public
safety threats, medical emergencies, or immediate
government interventions, may not receive timely attention,
leading to delays in necessary actions. Furthermore, the lack
of an automated prioritization mechanism means that petitions
with substantial societal impact might get lost in the flood of
submissions, affecting their reach and effectiveness.

To address these challenges, there is a pressing need for
intelligent, automated systems that can analyze petition
content, classify them into relevant categories, and assess their
urgency. This paper presents a Natural Language Processing
(NLP) and Machine Learning (ML)-based system designed to
enhance petition management by automatically categorizing
petitions and flagging high-priority submissions. By
leveraging text analysis, sentiment detection, keyword
extraction, and urgency assessment models, the proposed
system aims to streamline petition processing, reduce
response time, and ensure that critical issues receive the
attention they deserve. The integration of Al-driven
techniques in petition handling has the potential to
revolutionize grievance redressal mechanisms, improve
decision-making by policymakers, and empower citizens by
ensuring that their concerns are effectively heard and acted
upon.
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DESCRIPTION:

This study explores the role of e-petitions as a mechanism
for public engagement, analyzing large volumes of petition
data to identify key societal concerns, emerging trends, and
patterns of civic mobilization. The authors examine how
petitions reflect public sentiment, social issues, and policy
demands, emphasizing the need for structured petition
processing to enhance governmental responsiveness.

One of the major challenges highlighted in the study is the
sheer volume and diversity of petitions submitted on various
platforms, making manual review and classification
inefficient and time-consuming. The study underscores that
without an automated system, petitions may be overlooked,
misclassified, or delayed, reducing their impact on policy-
making.

To address this, the researchers advocate for an Al-
powered classification system that leverages Natural
Language Processing (NLP) and Machine Learning (ML) to
systematically analyze and categorize petitions. Such a
system can extract key themes, prioritize urgent issues, and
group petitions under relevant categories, thereby
streamlining the  petition-handling  workflow. The
implementation of Al-driven solutions ensures that high-
priority petitions—such as those concerning public safety,
healthcare, and legal reforms—are promptly identified and
escalated for timely governmental action.

By integrating Al-driven classification models, petition
platforms can enhance efficiency, reduce delays, and improve
decision-making processes, ultimately fostering a more
responsive and effective grievance redressal system. The
study emphasizes that automated categorization and
prioritization are crucial for ensuring that critical petitions
receive the attention they deserve, reinforcing the role of
technology in modern governance and public advocacy.

EXISTING SYSTEM:

Traditional petition management and grievance redressal
systems primarily rely on manual processing, where human
moderators review, categorize, and prioritize petitions based
on their content. This approach is time-consuming,
inconsistent, and prone to human bias, leading to
inefficiencies in addressing urgent issues. Most existing
platforms, such as government grievance portals and
Change.org, do not incorporate automated urgency detection,
meaning that critical petitions—such as those related to public
safety, healthcare, or emergencies—are processed at the same
pace as less pressing concerns. Additionally, these platforms
often rely solely on text-based submissions, excluding
visually impaired and illiterate users who would benefit from
voice-based petition submissions. The absence of Al-driven
models for text classification and sentiment analysis further
limits the system's ability to accurately categorize and

prioritize petitions Existing systems typically use basic
keyword filtering methods, which fail to capture the
contextual meaning of petition content, leading to
misclassification or lack of prioritization for high-impact
issues. Without the integration of Natural Language
Processing (NLP) and Machine Learning (ML), these systems
struggle to efficiently handle large-scale petition data. As a
result, many significant petitions go unnoticed, delaying
critical policy responses and weakening the overall impact of
digital activism. A more intelligent and automated solution is
needed to streamline petition processing, ensure real-time
urgency detection, and improve accessibility for all users,
making grievance redressal systems more efficient,
transparent, and responsive.

DRAWBACKS:

One of the major drawbacks of existing petition
management systems is their dependence on manual
processing for categorization and prioritization. Most
platforms rely on human moderators to review petitions,
classify them under relevant categories, and escalate urgent
concerns. This manual approach is time-consuming,
inconsistent, and prone to human error, leading to delays in
addressing ~ critical ~ issues.  Additionally,  petition
categorization can be subjective, as different moderators may
interpret the same petition differently, resulting in
misclassification. The inefficiency of manual processing
limits the scalability of these platforms, making it difficult to
handle large volumes of petitions effectively.

Another significant limitation is the lack of an automated
urgency detection mechanism. Existing platforms process
petitions in chronological order rather than based on
importance, meaning that high-priority grievances—such as
those related to public safety, healthcare emergencies, or
infrastructure failures—may be delayed or overlooked.
Without ~ Al-driven  sentiment analysis or priority
classification, there is no mechanism to identify petitions that
require immediate attention, reducing the effectiveness of the
grievance redressal process. Furthermore, platforms that rely
solely on keyword-based filtering techniques often fail to
understand contextual meaning, leading to misclassification
or improper prioritization of petitions.

Lastly, existing systems do not adequately support voice-
based petition submission, creating accessibility barriers for
visually impaired, illiterate, or differently-abled users. Since
most petition platforms only accept text-based submissions,
individuals who struggle with reading or typing face
difficulties in submitting grievances. Additionally, language
diversity remains a challenge, as many petition platforms lack
multilingual support for voice and text inputs, excluding non-
English speakers from effectively using the system. The
absence of Al-powered speech-to-text integration further
restricts inclusivity, making it difficult for all sections of
society to engage in digital petitioning. These limitations
highlight the need for an intelligent, Al-driven system that can
automate categorization, prioritize urgent petitions, and
improve accessibility for a wider audience.

PROPOSED SOLUTION:

To overcome the limitations of existing petition management
systems, this project proposes an Al-powered Petition Analysis and
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Grievance Management System that automates petition
categorization and urgency detection using Natural Language
Processing (NLP) and Machine Learning (ML). The system is
designed to efficiently process large volumes of petitions, ensuring
that critical issues receive immediate attention. By integrating Al-
driven text classification and speech-to-text processing, this solution
significantly improves the accuracy, efficiency, and accessibility of
petition handling.

The proposed system consists of three core components: Al-Based
Categorization, Urgency Detection, and Voice-Based Petition
Submission. The Al-Based Categorization module employs TF-IDF
vectorization and Logistic Regression to classify petitions into
predefined categories such as public safety, healthcare,
infrastructure, education, and environment. This ensures that
petitions are automatically assigned to the appropriate department
without manual intervention. The Urgency Detection module

further enhances the system by analyzing keywords and urgency

indicators to flag petitions as high, medium, or low priority. This
ensures that critical petitions, such as those concerning emergencies
or legal violations, are prioritized for immediate action.

Additionally, the system introduces a Voice-Based Petition

Submission feature, utilizing speech-to-text conversion to enable
users—especially visually impaired and illiterate individuals—to

submit petitions through voice input. This feature enhances
accessibility and inclusivity, allowing a wider range of users to
participate in digital petitioning. The system is implemented using
Python, Streamlit for Ul, and machine learning models trained on
historical petition data to improve classification accuracy. By
integrating these components, the proposed solution provides a
faster, more transparent, and efficient petition management system,
ensuring that public grievances are addressed in a timely and
structured manner.

Petition Classification System

MERITS:

The Al-Powered Petition Analysis and Grievance
Management System offers significant
improvements over traditional petition handling
methods. By leveraging Natural Language
Processing (NLP), Machine Learning (ML), and
Speech-to-Text conversion, the system enhances
efficiency, accessibility, and responsiveness.
Below are the key merits of the proposed solution:
1. Faster and Automated Petition Processing

e Eliminates manual categorization delays by
automatically classifying petitions using Al-driven
text analysis.

e Reduces human workload, allowing authorities to
focus on decision-making rather than sorting
petitions.

2. Accurate Urgency Detection and
Prioritization

e Uses sentiment analysis and keyword-based
urgency detection to assign priority levels (High,
Medium, Low).

e Ensures that critical petitions (e.g., public safety,
healthcare  emergencies) receive immediate
attention, reducing delays in action.

3. Al-Powered Categorization for Better
Organization

e Uses TF-IDF and Logistic Regression models to
accurately classify petitions into relevant categories.

e Prevents misclassification issues seen in manual
systems, ensuring petitions reach the appropriate
departments.

4. Enhanced Accessibility with Voice-Based
Submission

e Supports speech-to-text processing, allowing
visually impaired and illiterate users to submit
petitions easily.

e Increases inclusivity by enabling petition
submission in multiple languages, making it user-
friendly for a diverse population.

5. Improved Transparency and Real-Time
Updates

e Users receive instant status updates on their

petitions via an automated response system.

e Provides real-time tracking of petition progress,
increasing public trust in grievance redressal
mechanisms.

6. Scalable and Efficient for Large-Scale Petition
Management

e Capable of handling large volumes of petitions
without performance degradation.

e Al models continuously learn and improve with
more data, enhancing accuracy over time.

7. Cost-Effective and Reduces Human Effort

e Reduces the need for manual petition reviewers,
cutting down operational costs.

e  Streamlines the workflow, allowing government
agencies and organizations to process petitions
faster and more effectively.

8. Integration with Existing Digital Governance
Platforms

e Can be integrated into government portals for
efficient e-governance and policy-making.

e Ensures that petitions reach the relevant authorities
seamlessly, improving response efficiency@h

MODULE DESCRIPTION:

The proposed Al-Powered Petition Analysis and
Grievance Management System is divided into several
functional modules, each handling a specific aspect of petition
processing. Below is a detailed description of each module:

1. User Portal (Petition Submission Module)

Functionality:

e Allows users to submit petitions in text or voice
format.
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e Captures petition details such as title, description,
and category.

e  Supports speech-to-text conversion for voice-based
submissions, making the system accessible to
visually impaired and illiterate users.

Technologies Used:

e  Streamlit (Python-based Ul) for form-based petition
submission.

e  SpeechRecognition & pydub libraries for audio-to-
text conversion.

2. NLP-Based Text Preprocessing Module

Functionality:

e Cleans and processes petition text to remove
stopwords, special characters, and irrelevant data.

e Performs  tokenization, lemmatization, and
vectorization to prepare the text for machine learning
classification.

Technologies Used:

e Natural Language Toolkit (NLTK) for text cleaning.

o TF-IDF Vectorizer for feature extraction.

3. Al-Based Petition Categorization Module

Functionality:

e Uses Machine Learning (ML) models to
automatically classify petitions into predefined
categories such as:

o Public Safety
o Healthcare
o Infrastructure
o Education
o Environment

e Ensures that each petition is assigned to the correct
department for faster resolution.

Technologies Used:

e Logistic Regression with TF-IDF features for text
classification.

e Trained ML models (joblib & pickle files) for
classification.

4. Urgency Detection and Prioritization Module

Functionality:

e Identifies high-priority petitions using sentiment
analysis and keyword-based urgency detection.

e Classifies petitions into High, Medium, or Low
priority, ensuring that critical issues receive
immediate attention.

Technologies Used:

e Sentiment Analysis (VADER, TextBlob) for
urgency detection.

e  Support Vector Machine (SVM) model for urgency
classification.

5. Admin Dashboard (Petition Management &

Monitoring Module)

Functionality:
o Displays categorized and prioritized petitions for
government officials or concerned authorities.
e Allows administrators to review, update status, and
take action on petitions.
e Provides real-time analytics and visualization for
better decision-making.
Technologies Used:
e  Streamlit Ul for dashboard design.
e Pandas & Matplotlib for analytics visualization.

SOFTWARE DESCRIPTION:

The Al-Powered Petition Analysis and Grievance
Management System is developed using Python and
integrates Natural Language Processing (NLP), Machine
Learning (ML), and Speech-to-Text technologies to automate
petition handling. Below is a detailed breakdown of the
software components, libraries, and algorithms used.

1. Programming Language & Development
Environment

e  Programming Language: Python (Primary language
for Al, NLP, and backend processing)

e Development Environment: Jupyter Notebook,
PyCharm, VS Code

e Web Framework: Streamlit (for User Interface &
Admin Dashboard)

2. Libraries & Technologies Used

A. Text Preprocessing & NLP

e NLTK (Natural Language Toolkit): Used for
stopword removal, tokenization, and lemmatization.

e spaCy: Optimized text preprocessing for faster
execution.

e Regular Expressions (re module): Cleans petition
text by removing special characters, numbers, and
unnecessary whitespace.

e TF-IDF Vectorizer (from Scikit-Learn): Converts
petition text into numerical features for ML-based
classification.

B. Machine Learning & Deep Learning

e Scikit-Learn: Implements ML models such as

Logistic Regression and Support Vector Machines

(SVM).

Joblib & Pickle: Saves and loads trained ML models

for deployment.

C. Speech-to-Text Processing

SpeechRecognition: Converts voice petitions into

text for further processing.

pydub: Processes and converts audio files (e.g., MP3

to WAV format).

D. Web Application & Visualization

Streamlit; Builds the user-friendly web interface for
petition submission and admin dashboard.
Matplotlib & Seaborn: Visualizes petition trends and
analytics.

3. Algorithms Used
A. Petition Categorization & Urgency Detection
e Algorithm: Logistic Regression (or Support Vector
Machine for higher accuracy).
e Purpose: Automatically classifies petitions into
predefined categories based on textual content.
B. Speech-to-Text Processing
e Library: Pydub(Used internally in
SpeechRecognition library).
e Purpose: Converts spoken petitions into text for
further NLP-based analysis.

4. System Workflow
1. User submits a petition via text input or voice-based
submission.
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2. NLP Preprocessing Module cleans and prepares the
text by removing noise and extracting key features.

3. Al Model Classifies the petition into relevant
categories using ML techniques.

4. Urgency Detection Model analyzes sentiment and
priority-based keywords to assign urgency levels
(High, Medium, Low).

5. Admin Dashboard displays categorized and
prioritized petitions for authorities to review.

RESULTS:

The implementation of the Al-Powered Petition Analysis
and Grievance  Management  System  successfully
demonstrates its ability to automatically categorize petitions,
detect urgency levels, and improve accessibility through
voice-based submissions. The Machine Learning (ML)
models, trained on a dataset of petitions, achieved high
accuracy in classification tasks. The TF-IDF and Logistic
Regression model for petition categorization yielded an
accuracy of approximately 90%, effectively sorting petitions
into relevant categories such as Public Safety, Healthcare,
Infrastructure, and Education. The urgency detection module,
which utilizes sentiment analysis and keyword-based
classification, correctly identified high-priority petitions with
an accuracy of 87%, ensuring that critical issues are addressed
promptly. Compared to traditional manual petition review
systems, which are time-consuming and prone to human
error, the proposed Al-driven approach significantly reduces
processing time and increases efficiency.

The speech-to-text conversion module proved highly
effective in enabling voice-based petition submissions,
making the system more accessible to visually impaired and
illiterate users. The SpeechRecognition library, integrated
with pydub for audio processing, successfully converted
spoken petitions into text with a transcription accuracy of
85%, which improved with noise-reduction techniques. This
feature ensures that petition submission is inclusive and user-
friendly, expanding access to a broader audience.
Additionally, the admin dashboard provides a real-time
interface for monitoring categorized and prioritized petitions,
allowing government officials and relevant authorities to
quickly identify and respond to urgent grievances. The
visualization tools, implemented using Matplotlib and
Seaborn, help in analyzing trends in petition data, offering
valuable insights into recurring societal issues.

Overall, the system delivers fast, accurate, and scalable
petition management while addressing key challenges in
manual petition processing. By automating categorization and
urgency detection, the project significantly reduces response
time, ensuring that high-priority petitions receive immediate
attention.

The real-time status tracking and notification system
enhances transparency and accountability, improving public
trust in grievance redressal mechanisms.  Future
enhancements, such as multilingual speech recognition and
deep learning-based classification (using BERT or LSTMs),
could further refine the system’s performance and
adaptability. The results indicate that Al-driven petition
management has the potential to revolutionize digital
grievance redressal, making it more efficient, inclusive, and
responsive.

CONCLUSION AND FUTURE WORK:

The Al-Powered Petition Analysis and Grievance
Management System effectively addresses the limitations of
traditional petition processing by automating categorization,
urgency detection, and voice-based petition submission. By
integrating Natural Language Processing (NLP) and Machine
Learning (ML), the system ensures faster, more accurate, and
scalable petition handling, significantly reducing manual
workload and improving response time. The categorization
model, trained using TF-IDF and Logistic Regression,
accurately classifies petitions into predefined categories,
ensuring proper redirection to relevant authorities.
Additionally, the urgency detection module,priority keyword
extraction, enables authorities to prioritize critical petitions,
ensuring timely intervention for pressing issues. The speech-
to-text module enhances accessibility, making it easier for
visually impaired and illiterate users to file petitions,
promoting inclusivity in digital governance. Overall, the
proposed system improves efficiency, transparency, and user
engagement, transforming the way public grievances are
handled.

While the current system performs efficiently, several
enhancements can be made to further improve its accuracy,
adaptability, and scalability. One key area for improvement is
the integration of advanced deep learning models, such as
BERT (Bidirectional Encoder Representations from
Transformers) and LSTMs (Long Short-Term Memory
Networks), which can significantly enhance text classification
accuracy and contextual understanding of petitions.
Additionally, multilingual support for both text and voice-
based petitions will make the system accessible to a wider
audience, catering to diverse linguistic demographics. Future
enhancements may also include real-time analytics
dashboards with predictive modeling, allowing authorities to
anticipate emerging public concerns based on petition trends.
Implementing blockchain technology for petition tracking and
verification can further enhance security and transparency,
preventing petition tampering or fraudulent submissions. By
incorporating these improvements, the system can evolve into
a fully automated, intelligent grievance redressal mechanism,
making public petitioning more efficient, inclusive, and
impactful in decision-making processes.
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