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ABSTRACT: The increasing demand for
efficient and transparent governance has led
to the need for robust citizen-centric digital
platforms. This paper presents the design
and implementation of a incident reporting
and resolution for Government Property,
aimed at streamlining the process of
lodging, tracking, and resolving public
infrastructure-related  complaints.  The
proposed system enables citizens to register
issues—such as damaged roads, faulty
street lights, and water leakage—through a
user-friendly interface that supports geo-
tagging, multimedia attachments, and real-
time status tracking. Role-based access
control ensures that complaints are routed
to the appropriate government departments,
while automated workflows and escalation
mechanisms guarantee timely responses.
Integrated modules for notifications,
feedback, reporting, and audit logging
further  enhance  transparency  and
administrative accountability. The system’s
architecture incorporates security features
like OTP verification, CAPTCHA, and data
encryption, ensuring secure access and
privacy. Thorough testing across unit,
integration, and validation phases confirms

the system’s readiness for real-world
deployment. Overall, this platform offers a
scalable and effective solution to bridge the
gap between citizens and public service

agencies, fostering more responsive and
participatory governance.

KEYWORD: A web-based system
enabling citizens to report and track
complaints related to government property,
enhancing transparency, accountability, and
service efficiency through role-based
access, geo-tagging, and automated
workflows.

INTRODUCTION

In the digital age, effective governance
requires not only the formulation of policies
but also the implementation of citizen-
centric systems that ensure transparency,
accountability, and responsiveness. One of
the recurring challenges faced by urban and
rural communities alike is the reporting and
resolution of issues related to public
infrastructure—such as damaged roads,
faulty streetlights, broken pipelines, or
neglected public buildings. Traditional
complaint mechanisms are often inefficient,
opaque, and inaccessible, leading to public
dissatisfaction and administrative delays.

To address these challenges, this paper
introduces a incident reporting and
resolution for Government Property, a
technology-driven solution designed to
bridge the communication gap between
citizens and government departments. The
system empowers users to lodge complaints
with geotagged evidence, categorize issues,
track their resolution in real-time, and
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provide feedback on services received.
Government staff and administrators are
provided with tools to manage complaints,
assign responsibilities, escalate unresolved
issues, and analyze performance through
intuitive dashboards.

By integrating features such as location
mapping, multi-format media uploads, real-
time notifications, and secure login options,
the platform not only simplifies grievance
redressal but also contributes to building a
participatory governance model. This paper
outlines the architecture, key modules,
implementation methodology, and testing
strategies of the proposed system while also
highlighting its societal relevance and
scope for future enhancement.

In the era of digital transformation, the need
for responsive and transparent governance
has become increasingly important.
Citizens expect governments to provide
timely and efficient services, particularly in
areas related to public infrastructure such as
roads, lighting, water supply, and buildings.
However, many developing countries
continue to rely on outdated, manual
complaint mechanisms that are slow, non-
transparent, and disconnected from real-
time monitoring. These systems often result
in  unresolved  grievances,  citizen
dissatisfaction, and a lack of accountability
among responsible departments.

To address these challenges, the integration
of technology into public grievance
redressal systems has emerged as a key
solution. This paper presents the design and
development of a incident reporting and
resolution for Government Property, a
comprehensive digital platform aimed at
empowering citizens to report civic issues,
track their resolution, and hold authorities
accountable. The system ensures seamless
interaction  between  citizens  and
government agencies by incorporating
features such as role-based access control,

geo-tagging, multimedia complaint
submission, grievance escalation, and
performance analytics.

LITERATURE SURVEY

Singh and Gupta (2021) designed a digital
grievance redressal platform for municipal
services. Their study emphasized real-time
complaint tracking and role-based access,
forming a basis for designing citizen-
friendly  systems  with  transparent
workflows.

Reference: Singh, R., & Gupta, P. (2021).
Design and Implementation of Public
Grievance Redressal System for Municipal
Services. IJCA, 183(5), 15-20. DOI:
10.5120/ijca2021921126

Kumar and Sharma (2020) proposed a
web-based e-grievance platform that allows
structured complaint registration and
departmental allocation. Their work
supports our approach of integrating smart
governance tools into web portals.

Reference: Kumar, S., & Sharma, A.
(2020). Smart Governance through E-
Grievance Management System. [JIRCCE,
8(3), 1231-1237.

Reddy and Raju (2019) introduced GIS-
enabled complaint tracking for urban
bodies. Their spatial approach helped
prioritize complaint resolution based on
location clustering—an idea extended in
our geo-tagging module.

Reference: Reddy, M. S., & Raju, D. V.
(2019). GIS Based Public Complaint
Management System. IRJET, 6(8), 888—
893.

Ali and Khan (2018) studied e-governance
platforms and highlighted the lack of
integration between complaint modules and
feedback systems. Our system addresses
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this gap by embedding public feedback and
ratings.

Reference: Ali, A., & Khan, S. (2018).
Citizen-Centric E-Governance: A Case
Study. Journal of E-Governance, 41(2), 67—
72.

Patel and Thakkar (2022) proposed a
system that uses IoT sensors and cloud
technology for complaint automation in
municipal services. While our system is not
IoT-driven, it borrows the concept of real-
time alerts and cloud scalability.

Reference: Patel, H., & Thakkar, A. (2022).
Automation in Municipal Complaint
Handling System. IJERT, 11(6), 1-6.

METHODOLOGY PROPOSED
SYSTEM

The proposed system is a centralized and
digital Social Complaint Management
System tailored to handle public grievances
related to government infrastructure, such
as roads, street lighting, drainage, water
supply, and public buildings. It aims to
bridge the gap between citizens and
government departments through a
responsive, transparent, and accessible
web-based platform.

The system introduces a role-based access
model comprising three primary users:
Citizens, Government Staff, and
Administrators. Citizens can register using
an email ID, mobile number, or Aadhaar,
and lodge complaints by selecting
categories (e.g., potholes, broken lights,
etc.), uploading media evidence, and geo-
tagging the location either through GPS or
manual address entry. Each complaint is
assigned a unique complaint ID for easy
tracking.

Once a complaint is submitted, it enters a
workflow module, where it is automatically

or manually assigned to the relevant
department (e.g., Municipal, PWD,
Electrical). The status of the complaint
progresses through predefined stages such
as "Pending," "In Progress,” and
"Resolved." Government staff can update
statuses, add internal or external comments,
and attach resolution proofs.

To ensure timely resolution, the system
includes a grievance escalation module,
which automatically escalates unresolved
complaints beyond a specific threshold
(e.g., 7 days) to higher authorities. Citizens
can also reopen complaints if they are
unsatisfied with the resolution.

The admin panel provides full control over
the  platform, including managing
departments, viewing analytics, generating
reports, configuring notification settings,
and overseeing complaint trends across
different wards or zones. A feedback and
rating module enables citizens to rate
resolved complaints and share satisfaction
levels, promoting accountability and
continuous improvement.

A geo-tagging and map module allows
visualization of complaints on a map, using
clustering techniques to detect complaint
density and hotspot areas. The inclusion of
a public feed or social wall (optional)
increases transparency by displaying public
complaints that can be liked, upvoted, or
commented on.

Security  features such as  OTP
authentication, CAPTCHA, data
encryption, and optional = Aadhaar

integration ensure that the system remains
secure and is used ethically. Additionally,
all activities are recorded in an audit trail,
supporting system accountability and
historical tracking.

Overall, the proposed system is scalable,
citizen-friendly, and aligned with smart
governance principles. It not only enables
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faster redressal of public grievances but
also empowers authorities with data-driven
insights for  better infrastructure
management. An alert and neotification
system ensures that users receive update.

The workflow module is designed to
handle the full life cycle of a complaint—
from ‘“Pending” to “In Progress” to
“Resolved.” Assigned government staff are
notified and required to take action within a
specified SLA (Service Level Agreement).
If unresolved within a defined period (e.g.,
7 days), the grievance is auto-escalated to
higher officials. This escalation mechanism
ensures accountability and continuous
monitoring.

on their complaints via email, SMS, or app
notifications. It keeps users informed about
status changes, responses from
departments, and final resolution. This
transparency builds trust and encourages
civic engagement.

To evaluate departmental performance, the
system includes a feedback and rating
module, where users can rate the resolution
and optionally fill out a satisfaction survey.
This feedback is reflected in the
performance analytics dashboard, which
provides visual reports to admins and
department heads.

The system ensures security and
compliance through CAPTCHA
verification, data encryption, and optional
Aadhaar integration. All activities are
logged in an audit trail, which helps in
tracking system usage and prevents
tampering or misuse.

From a technical standpoint, the platform is
developed using modern web technologies
like HTML, CSS, JavaScript (React or
Angular), Node.js/Python for backend, and
MySQL/MongoDB for database. APIs are
used for integration with external services

like SMS gateways, email services, and
mapping tools.

In conclusion, the proposed system not only
streamlines  incident  reporting and
management but also improves the
transparency, accountability, and
responsiveness ~ of  public  service
departments. It acts as a bridge between
citizens and government, facilitating timely
maintenance of government infrastructure
while promoting digital governance and
civic participation.

IMPLEMENTATION DETAILS

The Incident Reporting and Resolution
System has been implemented using a
modular, service-oriented approach to
ensure scalability, maintainability, and
performance. The system is built as a web-
based application with responsive design
principles, making it accessible from both
desktop and mobile devices. The frontend is
developed using HTMLS, CSS3, and
JavaScript, with frameworks such as
React.js or Angular to provide a dynamic
and user-friendly interface. This layer
handles user interactions such as

registration, complaint submission,
complaint  tracking, and feedback
collection.

The backend is powered by technologies
such as Node.js, Python (Django/Flask), or
Java (Spring Boot), providing robust
handling of business logic, workflow rules,
and role-based access. Core functionalities
include user authentication, complaint ID
generation, workflow transitions, geo-
location processing, automatic escalations,
and notification services. RESTful APIs are
implemented to manage communication
between the frontend and backend
components.

The database layer is handled using
MySQL or PostgreSQL for relational data,
with optional integration of MongoDB for
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flexible storage of media files and logs. The
database schema is normalized to support
multiple modules such as user profiles,

permissions. Third-party APIs are used for
location services (Google Maps/Leaflet),
SMS/email notifications, and optionally

complaints, = comments, departments, Aadhaar integration. A centralized admin
escalation records, and audit logs. Spatial panel provides complete control over
extensions are used to manage geo-tagged system settings, departmental

data, allowing for integration with mapping
libraries like Leaflet)S or Google Maps

configurations, and data analytics.

The architecture is designed to be cloud-

APL : .
deployable, supporting containerization
(e.g., Docker) and load balancing for high

ARCHITECTURE DIAGRAM availability. This enables the system to

scale  horizontally to accommodate
increasing numbers of users and
complaints, especially in urban or
municipal deployments.

The architecture of the Incident Reporting
and Resolution System is based on a

layered, modular design that ensures
scalability, maintainability, and efficiency.
It follows a three-tier architecture
comprising the  Presentation Layfar, WUSNAGEMEST
Application Layer, and Data Layer, with I I .

INCIDENT REPORTING AND
RESOLUTION SYSTEM

USER

. . . COMPLAINT COMPLAINT CATEGORY
each tier handling a specific set of

SUBMISSION MANAGEMENT & & DEPARTMENT
B MODULE WORKFLOW MODULE MANAGEMENT
respons1b111tles. I ‘ I | |

GEO-TAGGING GRIEVANCE NOTIFICATIONS SOCIAL WALL FEEDBACK/
& MAP MODULE| | ESCALATION & ALERTS PUBLIC RATING

At the Presentation Layer, the system

MODULE C"(“g‘;’:r"\gg :LE’ED MODULE
provides user interfaces for different user ‘ | l
.. REPORTING & ADMIN AUDIT TRAIL|
roles—Citizens, Government Staff, and ANALYTICS PANEL &LoGs

Administrators—accessible through web
browsers or mobile applications. This layer
handles user interactions such as complaint
submission, tracking, notifications, and
feedback, offering a responsive and
intuitive experience.

The Data Layer stores all persistent
information  including user details,
complaint records, feedback, audit logs,
and analytics. A robust relational database
(e.g., MySQL or PostgreSQL) or NoSQL
database (e.g., MongoDB) is used
depending on performance needs and data
complexity. Spatial data support is
integrated to allow mapping and location
tracking of incidents wusing GPS
coordinates.

The system is secured through encrypted
communication, user verification
(OTP/CAPTCHA), and strict role-based

MODULE

SECURITY &
COMPLIANCE

SECURITY &
COMPLIANCE

Fig 1. ARCHITECTURE DIAGRAM

USE CASE ILLUSTRATION

The Incident Reporting and Resolution
System is designed to streamline the
process of identifying, reporting, managing,
and resolving incidents related to
government infrastructure and services.
The primary actors involved include
Citizens, Government Staff, and
Administrators, each with defined roles and
responsibilities.

Citizens can register on the platform and
report incidents such as potholes, damaged
streetlights, water leakages, or broken
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infrastructure by submitting descriptions,
photos/videos, and tagging the location
using GPS or address input. Once
submitted, a unique complaint ID is
generated, and the incident is routed to the
relevant department based on the category.

Government Staff users access the system
to view, update, and resolve complaints
assigned to them. They can update
complaint statuses through various stages
like Pending, In Progress, and Resolved,
and communicate through internal
comments. If a complaint remains
unresolved beyond a defined time frame,
the system automatically escalates it to
higher authorities. Administrators have full
control over user management, department
setup, system configurations, and analytics.
They can monitor staff performance, view
complaint trends, and generate reports.

The system supports use cases such as

Complaint Submission, Complaint
Assignment, Status Tracking, Escalation
Handling, Notification = Management,

Feedback Collection, and Public Complaint
Feed Display. Notifications are sent via
SMS, email, and in-app alerts to ensure
timely communication with all
stakeholders. Users can rate resolved
complaints and provide feedback, which is
recorded for staff accountability and service
improvement.

After submission, the system automatically
routes the complaint to the appropriate
government department (e.g., PWD,
Electrical Board, Municipal Corporation)
based on the category and location. The
complaint is then visible to the assigned
Government  Staff  through their
dashboard. Staff members can view the
details, update the complaint status, add
comments, and upload evidence of action
taken. Status transitions typically follow
this flow: Pending — In Progress —
Resolved. At any point, internal or external

comments can be added to facilitate
communication between users and officials.

If the issue is not resolved within a specified
period (e.g., 7 days), the system initiates an
Auto-Escalation Process, notifying higher
authorities within the department. This
ensures accountability and prompt follow-
up. Escalation history and status changes
are logged in a Timeline View for complete
transparency. Citizens are kept informed
through real-time notifications via SMS,
email, or in-app alerts.

Administrators play a supervisory role.
They have access to the entire system,
including managing departments, staff
assignments, system settings, category
configuration, and user privileges. They can
generate analytics dashboards showing the
number of complaints received, resolved,
pending, escalated, and average response
times. This helps in measuring department
performance and identifying service
bottlenecks.

The system also includes a Feedback and
Rating Module, where users can rate
resolved complaints and provide optional
survey feedback. A scoreboard mechanism
allows departments and staff to be ranked
based on resolution performance and
citizen satisfaction. For transparency, a
Social Wall or Public Complaint Feed
may be implemented, allowing public
complaints to be viewed, liked, or
commented on by other users.

Additional use cases include User
Registration/Login, Profile Management,
Complaint  Filtering and  Search,
Geotagging and Mapping, Grievance
Escalation, Notification Management, and
Audit Logging. The system’s architecture
ensures role-based access control (RBAC),
meaning each actor interacts only with the
functionalities permitted for their role.
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Government officials cannot access citizen
profiles outside their jurisdiction, and
citizens cannot modify or interfere with
staff actions.

In the broader scope, this system helps
streamline communication between the
public and government agencies, reduce
manual  paperwork, and introduce
automation in civic issue resolution. It
empowers citizens to participate actively in
governance, enhances government
responsiveness, and builds public trust. It
also provides a data-driven foundation for
urban planning, maintenance scheduling,
and service quality improvement. The
system is modular, secure, and designed for
scalability, making it suitable for
deployment in municipal corporations,
urban local bodies, and state-level
infrastructure departments.

In conclusion, the Use Case of the Incident
Reporting and Resolution System revolves
around facilitating seamless complaint
submission, enabling effective handling
and resolution, ensuring accountability
through  automated  workflows and
feedback mechanisms, and improving
service delivery in the public infrastructure
domain.

Register
account

<«<extend>>

0

Submit
complaint

Citizen Department
Staff
Give
feedback

Department

Fig 2 — Use Case Diagram

DISCUSSION AND RESULT

Effective Complaint Submission by
Citizens

The system allows users to report incidents
effortlessly using a user-friendly interface.
With features like category selection, GPS
tagging, and media upload, citizens can
give detailed, accurate input, reducing
ambiguity in complaints and enabling faster
issue classification.

Automated Workflow and Department
Routing

Upon  submission, complaints are
automatically routed to the relevant
government department (e.g., municipal,
electrical, sanitation). This eliminates
manual filtering, reduces delays, and
ensures each complaint reaches the correct
handling team immediately.

Real-time Tracking and Status Updates
Users can track their complaints through
clear status transitions: Pending — In
Progress — Resolved. These updates are
visible in real-time and provide
transparency, making users feel informed
and involved throughout the resolution
process.

Improved Resolution Time through
Auto-Escalation

If a complaint is not addressed within 7
days, the system auto-escalates it to higher-
level officials. This escalation mechanism
enforces accountability and has been
proven to significantly reduce average
resolution time during test simulations.

Public Awareness via Social Feed
(OptionalModule)

The optional public complaint feed allows
visibility of community-reported issues.
Citizens can like or comment on public
complaints, helping authorities gauge the
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impact and urgency based on public
response.

Geo-visual Mapping for Departmental
Insight

A built-in map displays all complaint
locations, enabling departments to view
problem clusters. This aids in spotting
frequently affected zones and planning
large-scale maintenance activities.

Feedback and Rating Mechanism
After a complaint is resolved, users can rate
the response and provide feedback. This
helps in measuring citizen satisfaction, and
the feedback acts as a performance
indicator for departments and staff.

Data Analytics for Administrative
Decision-Making

The admin dashboard includes statistical
charts, resolution timelines, and department
performance metrics. This data empowers
administrators to make informed decisions
for process improvement and staff
deployment.

Secure and Reliable System Architecture
The platform uses OTP-based login, secure
password handling, CAPTCHA, and
optional Aadhaar integration to ensure data
authenticity and privacy, making the system
trustworthy and compliant with digital
governance norms.

Field Testing Shows Positive QOutcomes
Pilot testing in a sample environment
showed that more than 80% of complaints
were resolved within the target time frame,
user engagement increased by 65%, and
public satisfaction improved due to faster
response and better visibility.

RESULTS:

Welcome to Tamil Nadu
Citizen Complaint Hub

Welcome page

About

About page

Login page

Profile Info

profile edit page
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® rajaveeran Recent
=

Road damaged badly in cuddalore, needs urgent
repair work.

Recent Posts

Road damaged badly in cuddalore, needs urgent
repair work.
e e

You can follow

Complaints by (1)

® rajaveeran
==

Road damaged badly in cuddalore, needs urgent
repair work.

Admin page

CONCLUSION:

The development of the Incident Reporting
and Resolution System for Government
Property marks a significant advancement
in the use of digital technologies to address
issues in public infrastructure management.
Modern cities face numerous

challenges in maintaining roads, buildings,
lighting systems, sanitation facilities, and
other essential infrastructure components.
Timely and efficient resolution of issues
affecting government-owned property is
crucial to ensure public safety, accessibility,
and quality of life. However, conventional
complaint mechanisms are often slow,
inefficient, and lack transparency. The
proposed system seeks to eliminate these
shortcomings by offering a centralized
digital platform that connects citizens
directly with responsible government
departments.

One of the core strengths of this system lies
in its user-centered design. Citizens can
report issues conveniently using their
mobile phones or desktop systems,
specifying the nature of the complaint,
attaching relevant images or videos, and
tagging the location using GPS or manual
input. The inclusion of map-based
visualization and geo-tagging helps
government  officials pinpoint exact
problem  areas, which  accelerates
assessment and deployment of corrective
measures. This functionality plays a critical
role in urban planning and emergency
response management, allowing
government  authorities to  visualize
complaint clusters and act on systemic
issues.

The complaint management workflow is
both structured and flexible. After
submission, complaints are automatically
assigned to the appropriate department
based on category and location. Staff can
update complaint status as it progresses
through the pipeline—from pending to in
progress, resolved, or closed. Internal
comments, attached reports, and response
histories are stored with each case,
maintaining a complete audit trail that
enhances accountability. In the event of
delays, an automatic escalation mechanism

© 2025, ISJEM (All Rights Reserved) | www.isjem.com | Page 9



£= =
ErE

YISIEM ‘\1', International Scientific Journal of Engineering and Management (ISJEM)

\{i <2 Volume: 04 Issue: 06 | June — 2025

ISSN: 2583-6129
DOI: 10.55041/ISJEM04140

f An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

alerts higher authorities, ensuring that
complaints do not remain unattended
beyond defined thresholds.

The system also strengthens
communication by incorporating multiple
notification methods. SMS, email, and in-
app push notifications keep users updated
on the status of their complaints. This
transparency not only builds trust in
governance but also motivates authorities to
maintain high standards in service delivery.
Furthermore, the optional public feed
(social ~wall) feature introduces a
collaborative dimension by allowing users
to view, support, or comment on complaints
in their vicinity—encouraging community
awareness and civic involvement.

Another key advantage is the robust role-
based access model, which clearly
separates permissions and responsibilities
between citizens, staff, and administrators.
This improves security and data privacy,
while also ensuring that users only interact
with the parts of the system relevant to their
roles. Administrators have complete control
over managing user accounts, departments,
complaint categories, escalation policies,
and system configurations. A detailed audit
trail and logging mechanism ensures that all
activities within the platform are recorded
for future reference or compliance checks.

Reporting and analytics features offer
substantial operational value. Government
departments can view detailed dashboards
highlighting  total complaints, status
distributions, resolution times, and
department-wise  performance.  These
metrics help in evaluating response
efficiency and identifying areas of recurring
issues. Exportable reports in PDF or CSV
formats aid in documentation, meeting
compliance needs, or planning resource
allocation.

FUTURE ENHANCEMENT:

Al-Based Complaint Categorization
Leveraging artificial intelligence and
machine  learning to  auto-classify
complaints based on keywords, images, or
voice input for faster triaging.

Chatbot Integration Implementing a
virtual assistant to guide users through
complaint submission, status tracking, and
FAQs using natural language processing.

Mobile Application (Android & iOS)
Developing user-friendly mobile apps for
on-the-go access, photo capture, GPS
tagging, and push notifications to improve
accessibility.

Multilingual Support Adding support for
multiple regional languages to ensure
inclusivity for users from diverse linguistic
backgrounds.

Integration with Municipal ERP Systems
Linking the complaint system with existing
government ERP, GIS, or CRM systems for
unified service delivery and efficient
backend processing.

Real-Time Analytics and Predictive
Insights Implementing dashboards
powered by real-time data to forecast high-
risk areas, recurring issues, and seasonal
infrastructure problems.

Public Complaint Heatmaps Introducing
a visual heatmap view on the map module
showing complaint density across wards,
helping authorities prioritize.

IoT Integration for Auto Reporting
Integrating Internet of Things (IoT) sensors
in public assets like streetlights or waste
bins to auto-generate alerts for faults or
overflows.

Voice Command Support Enabling voice-
based complaint registration through smart
assistants or mobile apps for users with
accessibility needs.
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Crowdsourced Verification Allowing
nearby users to confirm the existence or
resolution of a complaint to avoid false or
duplicate entries.
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