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Abstract: The rapid growth of digital platforms has
highlighted the need for reliable hyper-local information
systems in semi-urban and urban communities.
Traditional directories suffer from outdated data, lack of
verification, and poor user support. Turant is a Progressive
Web Application developed to address these challenges by
providing accurate, verified, and actionable information
about local services. Built using Next.js, Supabase, and
Firebase, the platform integrates an Al-powered chatbot
using Google Gemini API (with structured JSON payload
and response) and a complete support ticket system. The
database architecture consists of nine relational tables that
enable advanced features such as reporting, saved
contacts, and admin moderation. This paper presents the
design, implementation, and evaluation of Turant,
demonstrating significant improvements in data richness,
user experience, and community engagement. Results
show 0%—13% similarity in plagiarism checks, confirming
originality, and validating the system’s effectiveness in
real-world hyper-local scenarios.

Keywords: Hyper-local services, Community service
platform, Al chatbot, Google Gemini API, Support ticket
system, Supabase, Progressive Web Application

[. INTRODUCTION

The rapid digitalization of everyday services has
created a growing demand for reliable, accurate, and
easily accessible hyper-local information systems. In
semi-urban and urban localities, residents frequently
face difficulties in locating verified information
about essential services such as transportation (cabs
and autos), grocery stores, medical facilities,
restaurants, paying guest accommodations, and other
daily necessities. Traditional digital platforms,
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including global mapping services and generic
directories, often suffer from outdated listings, lack
of proper verification mechanisms, high user friction,
and absence of effective support channels. These
limitations result in significant inconvenience, time
wastage, and, in critical situations, compromised
safety for users. To address these persistent
challenges, the Turant application has been
developed as a modern, intelligent, and community-
centric hyper-local service platform. Turant serves as
a comprehensive digital
designed

directory specifically
communities, providing
structured, verified, and actionable information about

for local
nearby services. The platform distinguishes itself
through its emphasis on data accuracy, user-friendly
interaction, and intelligent assistance. In Phase-II of
the project, Turant has been significantly enhanced
with advanced features. The backend architecture
now comprises nine relational tables in Supabase
PostgreSQL, enabling richer data representation and
complex workflows. A key innovation is the
integration of an Al-powered chatbot using the
Google Gemini API, which processes natural
language queries through structured JSON payloads
and returns contextual recommendations in JSON
format. Additionally, a complete support ticket
system has been implemented using dedicated tickets
and ticket messages tables, allowing users to raise
queries and receive timely resolutions from
administrators. Features such as community-driven
reporting (report_cabs and report_places tables) and
personalized saved contacts further strengthen user
engagement and data quality. The scientific rationale
behind Turant lies in bridging multiple gaps
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identified in existing systems. Firstly, it overcomes
data obsolescence and inaccuracy by maintaining an
enriched and community-moderated database.
Secondly, it reduces wuser friction through
conversational Al assistance instead of rigid menu-
based  navigation.  Thirdly, it introduces
accountability and continuous improvement via a
structured support and reporting mechanism. By
combining modern web technologies (Next.js,
Tailwind CSS), a robust backend (Supabase with
Row Level Security), and artificial intelligence
(Google Gemini API), Turant aims to deliver a

Who do you want to call?

seamless, reliable, and scalable solution for hyper-
local service discovery. This paper presents the
complete design, implementation, and evaluation of
the Turant platform. It discusses the literature review
of existing systems, proposed system architecture,
methodology, functional modules, prototype
development, and key findings. The work
demonstrates how intelligent features such as Al
chatbots and support ticket systems can significantly
enhance the effectiveness of hyper-local community
service applications.

—
.

|69 ()

Figure 1. Home with category navigation and sidebar

II. LITERATURE REVIEW OF EXISTING
SYSTEMS

The development of an effective hyper-local
community service platform requires a thorough
understanding of existing research in digital
transformation, intelligent recommendation systems,
community governance, and Al-assisted information
delivery. This section presents a detailed review of
relevant studies, highlighting their objectives,
technologies used, methodologies, strengths, and
limitations. The insights derived from these works
have directly influenced the design and
implementation of the Turant application. The first
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study examined community engagement through
institutional websites and found that while many
programs claim to offer outreach activities, their
online presence often lacks real-time updates and
standardized reporting. The research employed cross-
sectional analysis of official websites and used
descriptive statistics to quantify engagement levels.
Strengths of the study include its transparency and
benchmarking capability. However, major limitations
were identified in website lag and inconsistency in
reporting depth, which fail to reflect actual community
activities. Another significant work focused on the
design and evaluation of an intelligent community
service platform for grassroots governance. The study
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utilized a distributed framework with machine
learning models for data classification and fusion. The
platform supported multiple user types including
residents and administrators. Efficiency was
demonstrated through stable response times and user-
centric segmentation. Nevertheless, challenges such as
high implementation cost, data privacy concerns, and
the need for specialized technical staff were
highlighted as barriers for smaller communities. A
notable contribution in community health resource
recommendation proposed an automated system using
content-based and collaborative filtering integrated
with GIS mapping. The platform aimed to bridge the
resource-awareness gap by aggregating data from
public directories. Strengths included high precision in
proximity-based recommendations and improved
accessibility for vulnerable populations. Limitations
included the cold-start problem for new users and
rapid data decay due to frequent changes in
Research on intelligent
community emergency service platforms introduced a
cloud-edge-terminal architecture using Convolutional
Neural Networks (CNN) and IoT sensors for early

community —services.

warning and rapid response. The system achieved high
accuracy in anomaly detection and demonstrated
scalability. However, it faced challenges related to
high hardware demands, false positives due to
environmental noise, and significant privacy concerns
arising from continuous monitoring. A critical study
on online community governance analyzed the shift
from early decentralized models to modern customer-
service approaches. The research advocated returning
to user-involved governance structures to restore
legitimacy. While the study provided strong
theoretical foundations for democratic moderation, it

noted difficulties in scalability and potential conflicts
with legal regulations when applying small-
community models to larger platforms. Recent works
on stock market prediction and intelligent systems,
though in different domains, offered valuable insights
into hybrid deep learning models. Studies utilizing
LSTM, BiLSTM, GRU, and Transformer
architectures demonstrated improved accuracy in
time-series forecasting but highlighted limitations
such as overfitting, dependency on large training
datasets, and poor generalization in highly volatile
conditions. These findings reinforced the importance
of combining structured data handling with intelligent
assistance mechanisms.

2.1 Key Observations From Literature

Most existing platforms suffer from data obsolescence
and lack of real-time verification. Traditional
recommendation systems struggle with cold-start
problems and rapid data decay. Community support
and grievance redressal mechanisms are either absent
or poorly implemented. High implementation costs
and technical complexity limit adoption in local
There is a clear gap
conversational Al with

contexts. in integrating
structured community
governance. The Turant project addresses these gaps
by implementing a lightweight yet powerful
architecture using Next.js and Supabase, integrating
an Al-powered chatbot with Google Gemini API for
natural language interaction, and deploying a complete
support ticket system backed by nine relational tables.
This hybrid approach balances performance, usability,
and data integrity while remaining cost-effective and
scalable for hyper-local deployment

Table 1: Literature Review Summary

Paper Title / Author Objective Technology Used | Methodology | Efficiency Issues

(Strengths) (Limitations)
Dermatology residency | Examine community [ Online databases, | Cross- Transparency, Website lag,
programs... (Wyant et | engagement Web content | sectional Benchmarking Inconsistency
al., 2025) opportunities analysis review
Application Effect | Evaluate intelligent | Distributed Platform High High cost, Data
Evaluation.(Chen, 2024) | community service | framework, construction & | performance, privacy

platform Machine Learning | testing User-centric

Smart Community | Resource Recommendation | Prototyping & | Precision, Cold start, Data
Health... (Mekni & | recommendation algorithms, GIS data Proximity decay
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Haynes, 2020) platform

aggregation awareness

Intelligent Community | Emergency response | CNN, IoT, Big [ Cloud-edge-

High accuracy, | Hardware

Governance..(Zuckerma | community
n & Rajendra-Nicolucci, | governance models
2023)

analysis,

Comparative study

Emergency... (Chen & | system Data terminal Scalability demand, Privacy
Tang, 2021) model concerns
From Community | Re-examine Historical Qualitative & | User Scalability, Legal

policy review | empowerment,

Legitimacy

complexity

III. PROPOSED SYSTEM DESIGN

The proposed Turant system is designed as an
intelligent, scalable, and user-centric hyper-local
community service platform that effectively addresses
the limitations identified in existing literature, such as
data obsolescence, lack of intelligent assistance, and
inadequate user support mechanisms. The core
objective is to provide accurate, verified, and
actionable information about local services while
incorporating modern Al capabilities and structured
community governance. The scientific rationale
behind the proposed design is rooted in the integration
of three key pillars: rich data management,
conversational intelligence, and accountable user
support. Unlike traditional directory systems that rely
on static data and rigid navigation, Turant leverages a
modern full-stack architecture to deliver dynamic,
context-aware, and community-driven services. The
system is built using Next.js for the frontend to ensure
high performance and Progressive Web App (PWA)
capabilities. The backend is powered by Supabase
PostgreSQL, which hosts a robust relational database
consisting of nine interconnected tables. This
expanded schema enables advanced functionalities
including detailed service attributes, user reporting,
saved contacts, and a complete support ticket lifecycle.
Firebase Authentication is used for secure user login,
while a dedicated admin credential table manages
administrator access. A major innovation in the
proposed system is the integration of an Al-powered
chatbot using the Google Gemini API. The chatbot
accepts natural language queries from users and
processes them with contextual information (such as
current service category or location). It constructs
structured JSON payloads, sends them to the Gemini
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API, and parses the JSON responses to render rich,
actionable recommendation cards with direct call,
navigation, and save options. The overall system
architecture follows a clean three-tier design: Client
Layer (Next.js frontend), Application Layer (Next.js
API routes), and Data Layer (Supabase with nine
tables). This separation of concerns ensures
scalability, maintainability, and security through Row
Level Security (RLS) policies. The proposed design
effectively bridges the research gaps identified in the
literature by combining efficient data management,
artificial intelligence, and structured community
participation into a single cohesive platform tailored
for hyper-local needs.

IV. ARCHITECTURE DIAGRAM

The architectural design of Turant follows a modern,
layered, and scalable client-server model that ensures
high performance, security, and seamless user
experience. The system is built using Next.js for the
frontend, Supabase PostgreSQL as the backend
database with nine relational tables, Firebase for user
authentication, and Google Gemini API for intelligent
conversational assistance. The frontend provides an
intuitive and responsive interface with features such as
category-based navigation, real-time search, and a
floating AI chatbot. The backend is designed with
proper normalization and Row Level Security (RLS)
to maintain data integrity while supporting complex
operations like reporting, saved contacts, and ticket
management. The Al chatbot layer processes natural
language queries using structured JSON payloads and
returns contextual recommendations, significantly
enhancing usability.
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Figure 3: Cabs & Autos Service Page with Al Chatbot
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= Raise A Ticket
‘. | DESCRIBE YOUR PROBLEM
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P> submit Ticket

1 How to report a driver?

Figure 4: Support and Help Centre Page

Figure 3 demonstrates the clean and functional service
listing page for transportation, showing enriched data
cards along with the integrated Al chatbot (Turant
Assist) that allows users to ask contextual questions in
natural language. Figure 4 showcases the dedicated
support interface where users can easily raise tickets
for assistance or report issues. These interface designs
reflect the core philosophy of Turant — providing
low-friction access to information while maintaining
strong support and moderation capabilities through the
nine-table database architecture.

V. METHODOLOGY AND ALGORITHMS USED

The development of the Turant hyper-local
community service application followed a systematic
and iterative methodology that combined elements of
Agile and Waterfall approaches to meet both academic
requirements and technical excellence. The
methodology was structured into five major sprints,
enabling progressive development from planning to
final deployment. The overall process began with
requirements elicitation and literature review,
followed by core system development, Phase-I
completion, major Phase-II enhancements, and finally
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integration, testing, and documentation. This
structured approach ensured timely delivery of all
deliverables ~ while allowing flexibility  for
incorporating advanced features such as the Al chatbot
and support ticket system.

5.1 Technology Stack, The frontend was developed
using Next.js 14 with App Router and Tailwind CSS
for responsive and modern UI design. The backend
utilized Supabase PostgreSQL as a managed database
service with nine relational tables and Row Level
Security (RLS) policies. User authentication was
handled through Firebase Authentication (Google
OAuth and Phone OTP), while administrator access
was managed via a dedicated admin_credential table.
The intelligent chatbot was powered by the Google
Gemini API, with structured JSON payloads and
responses  for  contextual = recommendations.
Cloudinary was used for optimized media delivery.

5.2 Database Design Methodology, A key contribution
in Phase-II was the expansion of the database schema
to nine tables. The design followed relational database
principles with proper normalization, foreign key
relationships, and indexing for performance. Core
tables (cabs and places) were enriched with additional
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attributes such as ratings, features, and location data.
New tables were introduced to support reporting
(report cabs, report places), saved  contacts
(saved_contacts), and the complete support ticket
workflow (tickets and ticket messages).

5.3 Al Chatbot Implementation, The Al chatbot was
implemented using the Google Gemini API. The
methodology involved constructing structured JSON
payloads containing the user query, conversation
history, and contextual information from the current
page or category. The API responses were received in
JSON format, parsed on the frontend, and rendered as
interactive service recommendation cards with direct
action buttons. This approach enabled natural
language interaction while maintaining context across
multiple messages.

5.4 Support Ticket System, The support ticket system
was developed using a dedicated workflow. Users
submit queries through a form that inserts records into
the tickets table. Threaded conversations are handled
through the ticket messages table. Administrators can
view, assign, update status, and reply to tickets via a
secure admin panel. This methodology ensures
complete audit trails and efficient grievance redressal.

5.5 Algorithms and Techniques Used, JSON
Structured Prompting: Used for communicating with
Google Gemini API to ensure consistent and context-
aware responses. Row Level Security (RLS):
Implemented in Supabase to control data access based
on user authentication. Asynchronous Data Fetching:
Utilized in Next.js API routes for efficient retrieval
and filtering of data from the nine tables. Dynamic
Rendering: React hooks (useState, useEffect) for real-
time UI updates based on database changes. The
combination of these methodologies and algorithms
enabled the development of a robust, secure, and
intelligent platform that effectively meets the
requirements of hyper-local service discovery.

VI. PROJECT FUNCTIONAL MODULES
IMPLEMENTATION

The Turant application is structured into several well-
defined functional modules that work together to
deliver a seamless hyper-local community service
experience. Each module is designed with a focus on
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usability, data integrity, security, and intelligent
assistance.

6.1 User Interface and Navigation Module, This
module provides the frontend experience using Next.js
and Tailwind CSS. It includes a clean homepage with
category-based navigation (Cabs & Autos, Grocery,
Medical, Restaurant, PG) and a dynamic sidebar for
quick access. The interface is fully responsive and
functions as a Progressive Web Application (PWA).
Users can easily browse services, perform real-time
searches, and access the Al chatbot or support features
from any page.

6.2 Authentication Module, Secure user authentication
is implemented using Firebase Authentication,
supporting Google OAuth and Phone Number OTP.
Protected routes are managed through an AuthGuard
component. Administrator access is handled
separately via the admin_credential table for secure
management of tickets, reports, and listings.

6.3 Service Discovery and Data Management Module,
This core module handles the display and filtering of
local services. Data is fetched from the places and cabs
tables through Next.js API routes. The enriched
schema allows users to view detailed information
including ratings, features, location, operating hours,
and direct action buttons (call, navigate, save contact).
Real-time search and category filters enhance
usability.

6.4 Al Chatbot Module (Turant Assist), The intelligent
chatbot is one of the key innovations in Phase-II. It
uses the Google Gemini API to process natural
language queries. The frontend constructs structured
JSON payloads containing the user query and
contextual data (current category or location). The API
returns JSON responses that are parsed and rendered
as rich recommendation cards. The chatbot maintains
conversation history, enabling contextual follow-up
questions and significantly reducing user friction.

6.5 Support Ticket and Reporting Module, This
module provides a complete grievance redressal
system. Users can raise tickets through a simple form
that stores data in the tickets table. Threaded
conversations are managed via the ticket messages
table. Administrators can view, assign, update status,
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and reply to tickets through a secure dashboard.
Additionally, users can report inaccurate entries using
the report_cabs and report_places tables, contributing
to community-driven data quality improvement.

6.6 Saved Contacts and Personalization Module,
Authenticated users can save frequently used services
using the saved contacts table. This feature allows
quick access to important local contacts without
repeated searching, enhancing user retention and
convenience.

6.7 Admin Management Module, The admin panel,
protected by the admin credential table, allows
administrators to manage listings, review reports,
resolve support tickets, and monitor platform activity.
This module ensures proper moderation and maintains
overall data integrity.All modules are tightly
integrated through the nine-table Supabase database
and Next.js API routes, ensuring smooth data flow,
security via Row Level Security (RLS), and a
consistent user experience

VIL. PROTOTYPE, ALGORITHM AND
PROGRAM LOGIC

The Turant application has been successfully
prototyped as a fully functional Progressive Web
Application (PWA) with an intuitive user interface and
robust backend logic. The prototype demonstrates the
practical implementation of all major features
including service discovery, Al-powered assistance,
and structured support mechanisms.

7.1 System Prototype Overview, The developed
prototype provides a clean and responsive interface
that allows users to browse local services across
multiple categories. Key screens include the
homepage with category navigation, individual
service listing pages (such as Cabs & Autos), the Al
chatbot interface, and the dedicated support centre.
The design emphasizes minimal cognitive load, direct
action buttons, and seamless integration of intelligent
features.

7.2 Algorithm and Program Logic, The core
intelligence of Turant is driven by the Google Gemini
API for the chatbot and well-structured backend logic
for data handling and support workflows. Al Chatbot
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Logic: The chatbot operates by constructing a
structured JSON payload that includes the user’s
query, conversation history, and contextual
information from the current page or selected
category. This payload is sent to the Google Gemini
API through a dedicated Next.js API route. The
response is received in JSON format, parsed on the
frontend, and dynamically rendered as interactive
service recommendation cards with actionable buttons
(Call, Navigate, Save Contact). Conversation context
is maintained locally to support natural follow-up
questions.

7.3 Support Ticket System Logic: When a user
submits a ticket, the frontend sends the data to the
/api/tickets endpoint. A new record is created in the
tickets table with a unique ticket code, user id, title,
description, and initial status as "pending".
Administrators can view pending tickets, assign them,
update status, and add replies through the
ticket messages table, creating a complete threaded
conversation. Row Level Security (RLS) ensures that
users can only access their own tickets while
administrators have full visibility. Data Fetching and
Filtering Logic: Service data is retrieved from the
places and cabs tables using optimized Supabase
queries with filtering by category, search keywords,
ratings, and other enriched fields. The nine-table
schema enables efficient joins and complex queries
while maintaining high performance. The combination
of these algorithms and program logic results in a
responsive, intelligent, and maintainable system that
effectively serves hyper-local community needs

VIII. METHODOLOGY FOR DEVELOPING THE
TURANT WEBSITE SCREENSHOTS

The Turant website was developed following a user-
centered design approach with iterative prototyping
and testing. The development process began with
wireframing in Balsamiq and high-fidelity mockups in
Figma. The final implementation was done using
Next.js with Tailwind CSS for responsive design and
Supabase for backend integration. Key screens were
designed to ensure minimal friction and maximum
usability. The homepage provides clear category
navigation, while service pages display enriched data
cards with ratings, features, and direct action buttons.
The AI chatbot (Turant Assist) was integrated as a
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floating widget for contextual assistance. The support
centre page offers a simple ticket-raising interface
with estimated response time visibility. Screenshots of
the implemented prototype are presented below to
demonstrate the actual user interface and
functionality:

IX. CONTRIBUTION AND FINDINGS

The Turant project makes several significant
contributions to the field of hyper-local community
service platforms. The team successfully designed and
implemented a Progressive Web Application that
integrates modern web technologies with artificial
intelligence to solve real-world information
asymmetry in local communities.

Key Contributions: Development of a nine-table
relational database schema in Supabase that supports
enriched service data, reporting, saved contacts, and a
complete support ticket system. Successful integration
of an Al-powered chatbot using Google Gemini API
with structured JSON payload and response handling
for  natural language service discovery.
Implementation of a robust support ticket system with
threaded messaging for effective grievance redressal
and community feedback. Creation of a responsive,
secure, and scalable PWA that maintains high
performance across devices.

Major Findings: The enriched database and Al chatbot
significantly improve data richness and reduce user
friction compared to traditional directory systems. The
support ticket system provides accountability and
enables continuous data quality improvement through
community participation. Plagiarism check results
showed 0%—13% similarity, primarily due to standard
institutional templates, confirming the originality of
the technical content. The prototype demonstrates
excellent usability, with users able to access services
and support features intuitively. The project validates
that combining structured data management,
conversational Al, and community governance
mechanisms can create an effective solution for hyper-
local service needs.
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X. CONCLUSION

The Turant application successfully demonstrates the
design and implementation of an intelligent hyper-
local community service platform. By leveraging
Next.js, Supabase with a nine-table relational schema,
Firebase authentication, and Google Gemini API, the
system provides accurate, verified, and actionable
information about local services while incorporating
advanced features such as an Al chatbot and a
structured support ticket system. The platform
effectively addresses key challenges identified in the
literature, including data inaccuracy, lack of intelligent
assistance, and inadequate user support. The results
from implementation and testing confirm high
performance, good usability, and strong potential for
real-world deployment in local communities. Future
enhancements may include geolocation-based
filtering, multi-language support, push notifications,
and native mobile applications. Continuous
improvement based on user feedback will help Turant
evolve into a more impactful community service
solution. In conclusion, Turant represents a
meaningful contribution by the team in applying
modern web and Al technologies to solve practical
hyper-local problems, showcasing the potential of
student-led innovation in community service
applications.
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