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ABSTRACT

The Smart Village Panchayat system is an intelligent e-governance platform designed to modernize and automate grievance handling in rural administrative bodies.
Traditional Panchayat systems rely heavily on manual paperwork, physical visits, and verbal reporting, which often lead to delays, lack of transparency, and poor
tracking of complaints. This project proposes a web- based digital system that allows villagers to register complaints, track their status, and provide feedback
through an online platform.

The proposed system is developed using JavaScript for the application layer and MongoDB for scalable and flexible data storage. An advanced feature of this
system is the integration of Machine Learning (ML) algorithms to automatically filter, classify, and prioritize problems based on keywords and context. Moreover,
a sentiment analysis module is implemented to analyze user feedback and measure public satisfaction levels.

The system consists of three functional modules: User, Admin, and Super Admin. Users can submit complaints , while administrators can manage, verify, and
resolve issues efficiently. Experimental results show that the system reduces complaint processing time, improves transparency, and enhances citizen engagement.
This research demonstrates how intelligent technologies can transform traditional Panchayat governance into a smart, transparent, and citizen- friendly system.

Index Term: E-Governance, Smart Village, Panchayat System, Machine Learning, Sentiment Analysis, MongoDB

1. INRODUCTION

In recent years, digital transformation has become a critical driver of governance reform across the world. Governments are increasingly adopting
information and communication technologies (ICT) to improve efficiency, transparency, and citizen participation in public service delivery. This shift,
commonly referred to as e-governance, has proven to be highly effective in urban administrative systems; however, rural governance structures still face
significant challenges in adopting modern digital solutions.

In India, the Panchayat system forms the foundation of rural local governance. Panchayats are responsible for addressing essential community needs such
as water supply, sanitation, road maintenance, electricity services, and implementation of welfare schemes. Despite their importance, most rural Panchayat
offices still rely on manual documentation, physical visits, and paper-based complaint records. These traditional mechanisms lead to frequent delays, data
loss, lack of accountability, and limited transparency in grievance redressal.

The growing availability of internet connectivity, smartphones, and digital literacy in rural areas presents an opportunity to modernize Panchayat
governance through intelligent digital platforms. At the same time, large volumes of unstructured data generated by citizen complaints and feedback
require automated techniques for efficient processing. Technologies such as Machine Learning (ML) and Natural Language Processing (NLP) provide
powerful tools to analyze text-based data, automatically categorize issues, and evaluate public sentiment.

This research proposes a novel framework titled Smart Village Panchayat — An Intelligent E- Governance System, which integrates modern web
technologies with machine learning capabilities. The system is developed using JavaScript and MongoDB and incorporates automated problem filtering
and sentiment analysis modules. The primary objective of this work is to create a transparent, efficient, and citizen-centric complaint management
platform tailored specifically for rural governance.
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By digitizing the entire grievance redressal process and introducing intelligent automation, the proposed system aims to reduce administrative workload,
minimize response time, and improve trust between citizens and local governing authorities. This research contributes to the growing body of work in
smart governance by presenting a scalable and practical solution for transforming traditional Panchayat systems into technology-driven, responsive
governance models.

2. LITERATURE SURVEY

The field of e-governance has received significant attention from researchers and policymakers over the past two decades due to its potential to improve
transparency, efficiency, and citizen participation in public administration. Several studies have explored the role of information and communication
technologies (ICT) in modernizing government processes, especially in developing countries where manual systems are still dominant.

Early research in e-governance systems focused primarily on digitizing existing paper-based processes. Researchers proposed web-based portals that
allowed citizens to access government information and submit applications online. While these systems improved accessibility, they largely depended on
manual intervention for complaint validation, categorization, and resolution. As a result, delays and inefficiencies remained a major concern.

Later studies introduced digital grievance redressal platforms designed for urban governance. These systems allowed citizens to register complaints online
and monitor their resolution status. However, most of these platforms were limited to basic keyword matching and did not incorporate intelligent
automation. Furthermore, these solutions were primarily designed for urban environments and did not consider the unique challenges of rural governance,
such as low digital literacy and limited infrastructure.

Recent advancements in Machine Learning (ML) and Natural Language Processing (NLP) have opened new possibilities in the automation of text-based
data processing. Researchers have successfully applied supervised learning algorithms such as Naive Bayes, Support Vector Machines (SVM), and neural
networks for text classification tasks. Similarly, sentiment analysis techniques have been widely used in domains such as social media monitoring,
customer feedback analysis, and e- commerce reviews.

Some recent studies have explored the use of ML in governance systems. These studies demonstrated that automated classification can significantly
reduce the workload of government officials by categorizing citizen complaints into predefined classes. However, these systems often focused only on
classification and did not combine it with sentiment analysis or real-time feedback assessment.

Despite these advancements, there is still a lack of integrated frameworks that combine complaint management, machine learning-based filtering, and
sentiment analysis within a rural Panchayat governance context. Most existing solutions either focus on urban governance or lack intelligent analysis
capabilities. Therefore, the proposed Smart Village Panchayat system aims to bridge this research gap by integrating automated problem filtering and
sentiment analysis into a unified, scalable e-governance platform specifically designed for rural administration.

This integrated approach not only improves operational efficiency but also enhances citizen trust and satisfaction, making governance more inclusive,
transparent, and data-driven.

3. METHODOLOGY

The development and implementation of the proposed An e-Governance-Based Complaint Management System for Village Panchayats followed a
systematic and structured research methodology. The methodology was designed to ensure reliability, scalability, and effectiveness of the system while
integrating modern web technologies and machine learning techniques.

Step 1— User registration and login. The system begins with a secure user authentication process. Citizens create accounts on the web portal by providing
basic personal details and choosing login credentials. After verifying their account (if verification is enabled), users can sign in to access all features.
Secure session handling and password protection are employed to safeguard user accounts.

Step 2 — Complaint submission. Once logged in, a user submits a complaint using an online form that captures a clear problem description, the issue
type (for example: water, electricity, roads, sanitation), and optional supporting images. The form uses input validation and guided fields to help users
describe problems accurately and consistently, reducing ambiguity for downstream processing.

Step 3 — Complaint storage in the database. After submission, the complaint is immediately stored in the system’s MongoDB database. The database
records the complaint text, metadata (time, location, user id), attached images, and initial status. Structured storage ensures complaints, user profiles, and
status histories are preserved reliably for tracking and reporting.

Step 4 — ML-based categorization. A machine learning model automatically analyzes incoming complaints to determine their category and to assign a
priority level. The ML pipeline extracts text features (and optionally image features), classifies the complaint into categories like water or sanitation, and
suggests urgency so that high-priority issues can be expedited.

Step 5 — Automatic notification system. Immediately after categorization, the system notifies the relevant Panchayat officers or administrators via SMS
and/or email. Notifications include key complaint details and priority, enabling officials to become aware of new issues quickly and begin coordination
without manual polling.
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Step 6 — Admin review and action. Authorized administrators access an admin dashboard to review categorized complaints. Using the dashboard, admins
validate the ML suggestions, assign tasks to departments or field officers, schedule required work, and update assignment details. The dashboard
centralizes control and reduces manual paperwork.

Step 7 — Real-time status updates. The complaint tracking module provides users with real-time status updates such as “Pending,” “In Progress,” and
“Resolved.” As admins or field officers change a complaint’s status, the system updates the record and notifies the user, enabling transparency and
continual visibility into the resolution process.

Step 8 — Feedback collection. After an issue is marked resolved, the system prompts the reporting user to submit feedback about the service. The
feedback form collects ratings and optional comments about timeliness, quality of work, and overall satisfaction, which form the basis for service quality
measurement.

Step 9 — Sentiment analysis of feedback. Collected feedback is processed with sentiment analysis to determine whether user comments are positive,
negative, or neutral. This automated analysis aggregates user sentiment over time and by department, helping administrators detect systemic problems or
areas of high satisfaction.

Step 10 — Report generation. The system generates analytical reports for administrators that summarize key metrics: number of complaints received,
average resolution time, department-wise performance, and trends in user satisfaction. These reports can be filtered by time range or category and exported
for planning and decision-making.

Step 11 — Database management and security. Throughout the lifecycle, all data — user profiles, complaints, image attachments, feedback, and reports
— are securely managed in MongoDB. Appropriate access controls, backups, and encryption practices are used to ensure scalability, data integrity, and
privacy, supporting long-term operation of the Smart Village Panchayat system.

Summary. Together these steps form a closed loop: users submit complaints, ML helps triage them, admins act and update status, users receive updates
and give feedback, and the system produces reports for continuous improvement — all while data is securely stored and managed.
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Fig.1: Work Flow of the System

4. IMPLITATION:

The E-Governance Based Complaint Management System for Village Panchayats was developed as a web-based application using HTML, CSS,
and JavaScript for the frontend and Node.js with Express.js for the backend. MongoDB was used to store user data, complaints, and feedback securely.
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The system allows villagers to register, log in, and submit complaints online. Complaints are automatically stored in the database and classified using a
Machine Learning module. Panchayat officials can view, manage, and update complaints through an admin dashboard. Users can track the status of
their complaints and provide feedback after resolution.

The system was successfully tested and found to be user-friendly, reliable, and effective for rural governance.
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5. RESULT:
The implementation of the E-Governance Based Complaint Management System produced highly encouraging results and demonstrated the effectiveness
of digital governance at the village level.

The system successfully reduced the complaint processing time by digitizing the entire workflow. Complaints that earlier required physical visits and
manual paperwork were now registered and tracked online within minutes.

The transparency of the system increased significantly as users were able to view real-time status updates for their complaints without visiting the
Panchayat office. This feature improved trust between villagers and Panchayat officials.

The user satisfaction level improved due to the simple and user-friendly interface. Even users with basic technical knowledge were able to submit
complaints easily.

The administrative workload decreased, as officials could manage complaints through a centralized dashboard. The automatic status updates and report
generation made management more efficient.

The system also demonstrated high reliability and accuracy in data storage and retrieval, ensuring that no complaints were lost or ignored.

Overall, the system proved to be efficient, transparent, secure, and suitable for real-world implementation in rural governance.

Table:1
Parameters Manual Process E-Governance System
STransparency Low High
Complaint Tracking Not Available Real-Time Tracking
User Satisfaction Low High




International Journal of Research Publication and Reviews, Vol 6, Issue 12, pp 2734-2739 December, 2025 2738

Parameters |Manua| Process E-Governance System
Data Storage |Manua| (Paper) Digital (Secure Database)
[Admin Workload High Reduced
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Fig.5: System Performance Comparison Graph

6. CONCLUSION

The E-Governance Based Complaint Management System for Village Panchayats has been successfully designed and implemented to address the
limitations of traditional, manual grievance handling systems. The project demonstrates how digital technologies can significantly improve transparency,
efficiency, and accessibility in rural governance.

Through this system, villagers are empowered to register complaints online, track their status in real time, and provide feedback without the need for
frequent physical visits to the Panchayat office. The integration of automated workflows and intelligent modules reduces human errors, minimizes
paperwork, and speeds up the resolution process.

The project proves that e-governance solutions can play a vital role in strengthening democratic participation and accountability at the grassroots level.
By providing a transparent communication channel between citizens and Panchayat authorities, the system enhances trust in local governance and
promotes digital inclusion in rural communities

Overall, the system successfully fulfills its objectives and serves as a strong foundation for the implementation of smart governance solutions in rural
administrative environments.

7. FUTURE SCOPE

The current system can be further enhanced and expanded in several ways to increase its effectiveness and reach:

1.  Mobile Application Development: In the future, a dedicated Android and iOS mobile application can be developed to make the system more
accessible to villagers, especially those who rely more on smartphones than computers.

2. Voice-Based Complaint System: A voice-input system can be introduced for illiterate or semi-literate users, allowing them to register
complaints through speech recognition in local languages.

3. Multilingual Support: The platform can be enhanced to support multiple regional languages so that users can interact with the system in
their preferred language.
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Al-Powered Chatbot:An intelligent chatbot can be integrated to guide users through complaint registration and provide instant responses to
common queries

Integration with Government Portals: The system can be linked with state and national e-governance portals to enable seamless verification
of schemes, certificates, and user identities.

Advanced Data Analytics: Big data and advanced analytics can be used to predict problem-prone areas and help authorities take preventive
measures.

Real-time Notification System: Push notifications through SMS and mobile apps can be improved for real-time updates and alerts.

GIS-Based Mapping: The system can be integrated with Geographic Information Systems (GIS) to provide detailed visual mapping of
complaint location
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