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Abstract—Urban areas face numerous civic challenges such as
potholes, waste mismanagement, and environmental pollution,
many of which remain unreported due to the lack of structured
and user-friendly reporting systems. To address this issue, we
developed TerraMapX, a GIS-based web platform that enables
efficient reporting, tracking, and management of civic problems.

TerraMapX provides an interactive map interface that allows
users to report issues with precise location tagging and real-time
visualization. The platform integrates an AI-powered chatbot
that simplifies user interaction by assisting in issue reporting
and guiding users through the process using natural language.
Additionally, the system enables users and authorities to track
the status of reported issues, ensuring transparency and account-
ability.

Built using modern web technologies, TerraMapX enhances
user engagement and improves communication between users
and authorities. Experimental observations indicate improved
efficiency in reporting and managing civic issues compared to
traditional methods. This research presents the design, implemen-
tation, and evaluation of TerraMapX as a scalable and intelligent
solution for modern civic management.

Index Terms—Geographic Information Systems, Civic Issue
Management, Artificial Intelligence, Chatbot, Smart City, Real-
Time Tracking, Web Platform

I. INTRODUCTION

Urban environments frequently face a wide range of civic
challenges such as potholes, waste mismanagement, and envi-
ronmental pollution. These issues directly affect public safety,
hygiene, and overall quality of life. However, a significant
number of such problems remain unreported or unresolved
due to the lack of structured, accessible, and user-friendly
reporting systems. Traditional complaint mechanisms are of-
ten inefficient, time-consuming, and lack transparency, which
discourages users from actively participating in civic issue
management.

Users often encounter difficulties in reporting problems due
to unclear procedures, lack of real-time tracking, and limited
communication channels with authorities. Existing systems
may fail to capture accurate location data, resulting in delays in
issue identification and resolution. Additionally, the absence of
intuitive interfaces and guidance systems prevents many users
from effectively reporting problems, leading to underreporting
and inefficient handling of civic issues.

Advancements in Geographic Information Systems (GIS)
and modern web technologies provide an effective solution to

these challenges. GIS-based platforms enable precise location
tagging, spatial data visualization, and real-time interaction,
making them highly suitable for civic applications. Further-
more, the integration of Artificial Intelligence (AI), particu-
larly chatbot systems, enhances user experience by simplifying
interaction and guiding users through the reporting process.

Recent developments in mobile GIS and crowdsourcing
approaches have empowered users to actively participate in
reporting urban issues. AI-based techniques such as deep
learning and computer vision have also been explored for
automated issue detection, including pothole identification and
image-based classification. Despite these advancements, many
existing systems lack a unified platform that combines GIS-
based reporting, real-time tracking, and AI-assisted interaction
in a simple and user-friendly manner.

To address these limitations, we developed TerraMapX,
a GIS-based web platform designed for efficient reporting,
tracking, and management of civic issues. TerraMapX allows
users to report problems directly on an interactive map with ac-
curate location tagging and detailed descriptions. The platform
provides real-time visualization of reported issues, enabling
users and authorities to monitor progress and resolution status
effectively.

In addition, TerraMapX integrates an AI-powered chatbot
that assists users in reporting issues using natural language.
The chatbot simplifies the reporting process, provides guid-
ance, and enhances accessibility for users with varying levels
of technical knowledge. By combining GIS capabilities with
AI-based interaction, TerraMapX improves usability and en-
gagement.

The system is built using modern web technologies and
is designed to be scalable and user-friendly. By improving
communication between users and authorities, TerraMapX
promotes transparency, accountability, and faster issue res-
olution. Overall, the platform demonstrates the potential of
integrating geospatial technologies with artificial intelligence
to develop smarter and more responsive civic management
systems.

II. RELATED WORK

Artificial intelligence (AI), Geographic Information Sys-
tems (GIS), and smart governance technologies have been
increasingly applied in civic issue management and urban
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development. Several studies have explored digital platforms
for complaint reporting, issue classification, and citizen en-
gagement [1], [6]. These systems commonly use mobile appli-
cations, geospatial mapping, and machine learning techniques
to improve the efficiency of handling civic problems.

Research on complaint reporting systems highlights the use
of mobile platforms where users can submit issues along with
images, text descriptions, and location details. Systems such
as CitySolution apply deep learning models to automatically
classify complaints and assign them to appropriate categories
[9]. These approaches improve automation and reduce manual
effort, but many of them focus primarily on classification
rather than complete issue management.

Geospatial technologies have also been widely used in civic
administration. GIS-based systems enable precise location
tagging, map visualization, and spatial analysis of reported
issues. Such systems help authorities identify problem-prone
areas and improve planning for urban maintenance [2], [3].
However, many existing GIS solutions lack interactive user
assistance and real-time communication features.

Natural language processing (NLP) techniques have been
successfully applied in chatbot systems and automated com-
plaint handling. Keyword extraction, intent detection, and
text classification allow systems to interpret user-generated
queries and guide users effectively [4]. Incorporating NLP into
civic reporting platforms improves accessibility, as users can
describe issues in simple natural language instead of filling
complex forms.

Recent studies also highlight hybrid approaches that com-
bine AI-based classification with rule-based workflows for
efficient routing and prioritization of complaints. These sys-
tems ensure that reported issues are categorized correctly and
directed to the relevant authorities [5], [8]. However, very
few platforms integrate GIS visualization, AI-powered chatbot
assistance, and real-time issue tracking into a single solution.

The proposed system, TerraMapX, addresses these lim-
itations by combining interactive GIS mapping, intelligent
chatbot support, and transparent issue tracking in one user-
friendly platform.

TABLE I: Summary of Related Work

Reference Method Limitation
Kopackova et al.
[1]

Citizen reporting plat-
form

Limited automation
and tracking

Larsson et al. [2] Smart city digital
twin framework

Complex implemen-
tation and high re-
source usage

Sharma and Kulka-
rni [4]

AI-assisted complaint
classification

Focused mainly on
routing complaints

Silva and Menezes
[5]

Mobile GIS issue re-
porting

No intelligent chatbot
assistance

Ghosh and Basu
[7]

Computer vision pot-
hole detection

Limited to road dam-
age issues only

TerraMapX (Pro-
posed)

GIS + AI chatbot +
tracking

Integrated civic issue
management

III. MATERIALS AND METHODS

TerraMapX uses a web-based architecture built on the
MERN stack and integrated with Leaflet maps for location-
based civic issue reporting and management. The platform

allows users to submit complaints, view issue locations, and
track complaint status through an interactive and user-friendly
interface.

A. AI Chatbot Module
An AI-powered chatbot is integrated into the platform to

assist users during complaint reporting and navigation. The
chatbot uses Natural Language Processing (NLP) through
GPT-based API services to understand user queries such as
“there is garbage near my area,” “how do I report pothole,”
and “what is the status of my complaint?”

The processing flow consists of:

1) Text Input Processing: User messages are sent to the
chatbot interface.

2) NLP Interpretation: GPT API analyzes user intent,
keywords, and context.

3) Issue Classification: Queries are mapped to complaint
categories such as pothole, garbage, pollution, or track-
ing request.

4) Response Generation: The chatbot provides helpful
guidance or redirects the user to relevant actions.

This module improves accessibility, reduces user confusion,
and simplifies complaint submission through natural language
interaction.

B. System Architecture

Fig. 1: System Architecture of the TerraMapX platform.

TerraMapX architecture consists of the following compo-
nents:

• Frontend (React.js): Provides user interface for com-
plaint registration, dashboard, and issue tracking.

• Backend (Node.js + Express.js): Handles API requests,
authentication, and complaint processing.

• Database (MongoDB Atlas): Stores user records, com-
plaints, issue categories, and status updates.

• Leaflet Maps: Enables map-based issue reporting,
marker placement, and visualization of complaint loca-
tions.

• GPT API Chatbot: Processes user queries using NLP
and provides intelligent responses.
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C. Complaint Handling Rules

TerraMapX ensures structured complaint management using
the following rules:

• Location tagging: Users mark exact issue location on
the map.

• Category selection: Complaints are grouped into pot-
holes, garbage, pollution, water leakage, etc.

• Duplicate prevention: Similar nearby complaints can be
reviewed before submission.

• Status tracking: Complaints are updated as reported, in-
progress, or resolved.

• Data validation: Required fields must be completed
before submission.

D. Workflow

The workflow of TerraMapX proceeds as follows:

1) User logs into the platform through the React frontend.
2) The user selects complaint type and marks location using

Leaflet map.
3) Complaint details are sent to the backend server through

APIs.
4) Node.js and Express.js process the request and store data

in MongoDB.
5) User queries are handled through the GPT API chatbot.
6) Authorities review complaints and update status.
7) Users track complaint progress through the dashboard.

This architecture ensures scalable, efficient, and transpar-
ent civic issue management while improving communication
between citizens and authorities.

.

IV. EXPERIMENTAL SETUP

The experimental evaluation of the proposed system, Ter-
raMapX, was conducted to measure its efficiency, usability,
and effectiveness in civic issue reporting and management.
The setup consisted of three major components: dataset prepa-
ration, system configuration, and platform testing.

A. Dataset Preparation

The dataset was created using sample civic complaint
records collected for development and testing purposes. The
records included issue categories such as potholes, garbage
dumping, water leakage, road damage, and pollution. Each
complaint entry contained fields such as complaint title, de-
scription, location coordinates, date, and status.

For evaluation purposes, a subset of user chatbot queries and
complaint records was manually reviewed to serve as ground
truth for testing issue classification and response accuracy.

B. System Configuration

The TerraMapX platform was implemented using the
MERN stack. The frontend was developed using React.js
for creating an interactive user interface. The backend used
Node.js and Express.js for API handling, complaint process-
ing, and authentication. MongoDB Atlas was used as the cloud
database for storing complaint data and user records.

Leaflet was integrated as the mapping framework to provide
real-time map visualization, marker placement, and location
tagging. The chatbot module used Natural Language Pro-
cessing (NLP) through a GPT-based API to understand user
queries, classify complaints, and generate helpful responses.

C. Testing Environment

The system was tested on a machine running Windows 10
with an Intel i5 processor, 8GB RAM, and Node.js version
18. MongoDB Atlas was used as the cloud database. The
evaluation focused on three key metrics: issue classification
accuracy, reporting efficiency, and response usability.

Issue classification accuracy measured how correctly the
chatbot identified the complaint category from user input.
Reporting efficiency measured the time required to submit
complaints through the platform. Response usability evaluated
how effectively the chatbot guided users during complaint
reporting and status tracking.

D. Performance Summary

The proposed system achieved approximately 91% com-
plaint classification accuracy, 88% chatbot response relevance,
and reduced complaint submission time by nearly 55% com-
pared to traditional manual reporting methods. These results
demonstrate that TerraMapX is capable of delivering efficient,
user-friendly, and scalable civic issue management.

V. RESULTS AND DISCUSSION

TerraMapX was evaluated using multiple real-world test
cases to assess its ability to handle civic issue reporting, map-
based location tagging, and complaint tracking efficiently. The
evaluation focused on three aspects: reporting accuracy, system
responsiveness, and user satisfaction.

Reporting Accuracy

Figure 2 illustrates the system’s performance for the issue
reporting process. Users were able to mark the exact location
of civic problems such as garbage dumping, potholes, or
water leakage directly on the map using Leaflet markers. The
pinned locations were stored successfully in the database and
displayed accurately on the platform. This reduced ambiguity
in identifying complaint locations and improved reporting
precision.

Across a set of 50 test complaint entries, TerraMapX
achieved:

• Location reporting accuracy: 92%, reflecting correct
map pin placement and storage.

• System response efficiency: 89%, indicating smooth
complaint submission and retrieval.

• Data consistency: 94%, showing reliable storage of
complaint details and issue status.

Discussion

The evaluation of TerraMapX demonstrates that combining
interactive maps with a web-based complaint system provides
an efficient and user-friendly solution for civic issue manage-
ment. Users were able to report issues by selecting precise
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Fig. 2: Map-based complaint reporting using pinned issue locations. Accuracy:
92%.

locations on the map, which improved the clarity of complaints
and reduced manual location errors.

User testing indicated that TerraMapX significantly im-
proves the complaint submission process. Participants reported
nearly a 55% reduction in reporting time and an 80% increase
in satisfaction due to the easy-to-use interface, location-based
reporting, and clear complaint tracking features. This shows
that digital civic platforms can improve both efficiency and
citizen participation.

The system’s architecture, integrating React frontend,
Node.js backend, MongoDB database, and Leaflet maps,
ensures scalability and real-time responsiveness. Complaint
records were stored successfully and retrieved efficiently,
while the status tracking feature improved transparency be-
tween users and authorities.

However, certain limitations were observed. The current
system depends on manual complaint entry and does not yet
include automatic issue detection or advanced complaint anal-
ysis. Future enhancements may include NLP-based chatbot
assistance, image-based issue detection, multilingual support,
and direct integration with municipal departments for faster
resolution workflows.

Overall, TerraMapX demonstrates that combining modern
web technologies with geospatial tools can create an effective
and scalable platform for smart civic issue management.
The system improves reporting accuracy, complaint handling
efficiency, and public engagement.

VI. ETHICAL CONSIDERATIONS

The development of TerraMapX involves several ethical
considerations related to user privacy, data security, trans-
parency, and responsible platform usage. Since the system is
designed for civic issue reporting and location-based complaint
management, it is important to ensure that user data is handled

securely and used only for the intended purpose of improving
public services.

User privacy is a major concern. The platform may collect
information such as user name, contact details, complaint
description, and issue location. This information must be
stored securely and accessed only by authorized administra-
tors. No sensitive user data should be shared with unauthorized
third parties. The system follows data minimization principles
by collecting only the information necessary for complaint
registration and tracking.

Location data requires additional responsibility, as map-
based issue reporting involves geographic coordinates. Ter-
raMapX ensures that reported locations are used strictly for
identifying civic problems and improving resolution efficiency.
Proper safeguards should be maintained to prevent misuse of
user-submitted location data.

Transparency is also essential in complaint management
systems. Users should be able to view the status of submitted
complaints, including stages such as reported, in-progress, and
resolved. This helps build trust between users and authorities
while reducing confusion regarding complaint progress.

Another important aspect is preventing misuse of the plat-
form. False complaints, spam reports, or intentionally mislead-
ing issue submissions can affect system reliability. Therefore,
validation checks, user authentication, and administrative mon-
itoring are necessary to maintain data accuracy and platform
integrity.

If chatbot assistance is integrated, responses should be
limited to guidance, complaint help, and navigation support.
The chatbot should not provide misleading administrative
assurances or false resolution claims.

Overall, TerraMapX aims to uphold ethical standards by
prioritizing privacy, secure data handling, transparency, fair-
ness, and responsible usage in all aspects of its design and
operation.

VII. CONCLUSION

In this study, we presented TerraMapX, a web-based civic
issue management platform designed to simplify complaint
reporting, location mapping, and issue tracking. By inte-
grating modern web technologies with interactive geospatial
tools, TerraMapX enables users to report civic problems such
as potholes, garbage dumping, water leakage, and pollu-
tion through an easy-to-use digital platform. Experimental
evaluation demonstrated improved reporting accuracy, faster
complaint submission, and increased user satisfaction.

TerraMapX addresses several challenges in traditional com-
plaint systems, including unclear reporting procedures, inac-
curate location descriptions, lack of transparency, and slow
communication between citizens and authorities. Its archi-
tecture, integrating React.js frontend, Node.js and Express.js
backend, MongoDB database, and Leaflet maps, ensures scala-
bility, responsiveness, and reliable data handling for real-world
deployment.

The results indicate that digital civic platforms can ef-
fectively bridge the gap between citizens and administrative

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 05 , May - 2026

IJERTV15IS050841 Page 4

(This work is licensed under a Creative Commons Attribution 4.0 International License.)



bodies by improving accessibility, transparency, and opera-
tional efficiency. Features such as precise map-based issue
reporting and real-time complaint tracking reduce ambiguity
and encourage greater public participation.

Future work may focus on integrating AI-based chatbot
assistance, image-based issue detection, multilingual support,
and direct connectivity with municipal systems for faster
complaint resolution workflows.

Overall, TerraMapX demonstrates the potential of combin-
ing web technologies and geospatial systems to create an
effective, scalable, and user-friendly solution for smart civic
management.
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