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Abstract - Travel applications today commonly focus
on bookings or travel information, but they do not address
the difficulties solo travelers face in finding reliable
companions and staying safe. TravelMate aims to bridge
this gap by connecting travelers with similar interests
while supporting them with essential planning and safety
tools. The application allows to discover
destinations, read travel blogs, explore location
suggestions, manage favourites, and filter potential travel
buddies based on chosen preferences.

users

To enhance safety, TravelMate includes a secure login
process using Firebase Authentication and provides an
SOS emergency alert system that instantly shares the
user’s location with trusted contacts. A lightweight
chatbot named Olivia assists users by offering predefined
travel guidance and app navigation help. The application
is built using Flutter and Firebase services, ensuring
smooth data synchronization and scalable cloud storage.

Overall, TravelMate enables solo travelers to plan their
journey confidently, stay informed, and connect socially
in a safe environment—all within a single mobile
application.

Keywords: - Solo Travel, TravelMate, SOS Alert, Travel
Buddy Matching, Chatbot Assistance, Firebase, Flutter

1. INTRODUCTION

Travel has become a regular part of modern life, driven
by tourism, education, and professional opportunities.
Despite its growing popularity, solo travelers still
experience major challenges such as safety concerns,
difficulty in finding trustworthy companions, and lack of
reliable guidance during unfamiliar journeys. Existing
travel platforms mainly focus on hotel bookings, ticket
reservations, or destination search, but they fail to support
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the social and safety needs of individuals exploring alone.
With advancements in mobile technology, cloud services,
and real-time data access, there is a strong need for a
unified and intelligent platform that enhances both social
connection and safety throughout the travel process.

The TravelMate application is designed for addressing
many of these challenges in order to integrate secure
authentication, SOS safety alerts, and preference-
based buddy matching into a single convenient
platform. Users can explore places, mark favourites, read
recommendations and blogs, and search
destinations to build well-informed travel plans. The

travel

system includes an emergency SOS feature, which
instantly shares the traveler’s live location with trusted
contacts, helping ensure timely support in risky
situations. In addition, a simplified in-app assistant
named Olivia provides automated guidance with quick
replies, helping users navigate features and discover

relevant travel information easily.

By combining travel discovery with safety-focused

features and user support, TravelMate minimizes
dependence on multiple apps and creates a secure,
supportive, and user-friendly environment for solo
travelers. Overall, the system enhances confidence,
reduces travel anxiety, and promotes smart and safe

exploration.
2. Body of Paper
2.1. L ITERATURE REVIEW

Planning and managing travel has become a widely
discussed research area due to the rapid increase in
tourism, education-based relocation, and solo travel
trends. Existing mobile applications generally focus on
specific features such as hotel booking, ticket reservation,
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location search, or destination recommendations. While
these applications assist users in certain aspects of travel,
they fail to address major concerns such as traveller
safety, finding trustworthy companions, and receiving
real-time support throughout the journey.

Researchers have introduced variety of methods to
enhance the overall travel experience. Some studies
developed location-based travel recommendation
systems, which suggest places and accommodations
based on user interests, However, these systems still do
not adequately support social interaction or ensure safety
for solo travelers. Other works introduced hotel
browsing and booking platforms, simplifying
accommodation management yet offering no features
related to companionship or emergency assistance.

Al-based itinerary planners help users by providing smart
travel suggestions using machine learning and interactive
chat support. Although efficient in discovery, these
systems do not enable secure connectivity among
travelers or provide emergency help. Similarly, GPS-
based navigation and tourism guidance applications
support route planning but fail to deliver personalization
and continuous traveler assistance.

Studies explored online social travel forums, allowing
users to share experiences and interact. However, such
platforms lack proper user verification and safety
assurance, making them unreliable for real-world travel
coordination. Even existing companion-finding systems
do not adequately address user identity protection, SOS
support, and trusted travel matching.

From this review, it is clear that most travel planning
systems focus on single functionalities and do not
provide a secure, unified environment for travelers
needing real-time assistance.

The proposed TravelMate system aims to overcome these
limitations by

* Firebase Authentication for
verification

integrating:

secure identity

* Preference-based buddy matching for trusted

companionship
* SOS emergency alert to ensure immediate help and
personal safety

* Olivia chatbot to guide users with instant predefined
responses
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¢ Flutter and Firebase Realtime Database for a fast,
scalable, and smooth user experience

Thus, TravelMate contributes to a modern travel solution
that combines safety, guidance, and social connectivity
into a single platform — addressing significant research
gaps identified in earlier studies.

2.2, Problem
Objectives

Statement And

Problem Statement

Traditional travel planning requires users to rely on
multiple separate platforms for discovering destinations,
finding accommodation, reading travel blogs, or seeking
guidance. This fragmented approach makes trip
preparation inconvenient and time-consuming, especially
for solo travelers who often struggle with safety
concerns, lack of trusted support, and difficulty in
finding reliable companions. Most existing travel
applications do not provide integrated features for
emergency assistance, verified user access, and real-time
guidance within a single system.

Therefore, there is demand for a unified mobile
application that supports secure profile authentication,
preference-based travel companion discovery, travel
information access, and an SOS emergency alert
mechanism, enabling users explore safely with

immediate assistance when needed.
Objectives

[1] To provide an all-in-one travel planning platform
This objective focuses on integrating destination search,
accommodation details, travel recommendations, blogs,
and favourite lists within a single application to reduce
dependency on multiple apps.

[2] To ensure secure profile authentication and user
data management
Users are required to sign in through Firebase
Authentication, ensuring only verified and authorized
profiles can access travel features.

[3] To enable preference-based buddy matching
The system suggests potential travel companions based
on filters such as destination, interests, and travel
preferences, improving compatibility and social
connection.
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[4] To implement a request-based traveler connection
system

Instead of direct messaging, users can send and accept
buddy requests, allowing connections to be built in a
controlled and safe manner.

[5] To provide an SOS emergency alert feature for
traveler safety
A quick-access SOS module is included to send
immediate alerts with location details to a trusted contact
during emergencies, ensuring timely assistance.

[6] To integrate a basic intelligent assistant (Olivia
chatbot)

Olivia offers automated responses, app navigation help,
and travel guidance, which simplifies user interaction and
reduces effort in obtaining information

2.3. SYSTEM ARCHITECHTURE

The system architecture of the TravelMate application is
designed using a modular and layered approach to ensure
secure user interaction, real-time assistance and efficient
travel support. The architecture integrates multiple
functional components such as destination exploration,
buddy matching, user authentication, SOS alerts and
chatbot guidance.

At the core of the architecture lies the Firebase backend,
which handles user authentication, authorization, and
cloud-based data storage. Firebase Authentication make
valid users to register and access application features
using secure login credentials. The Firebase Realtime
Database store and synchronize user profiles, favourites,
travel preferences and buddy requests instantly across all
devices.

The Buddy Matching Layer enables users to discover
travel companions by applying filters such as interests,
travel type and location. When users find a potential
partner, a request-accept workflow is used to manage
social connectivity in a safe and controlled manner,
ensuring privacy and trust among travelers.

The Safety & Alert Layer implements the SOS
emergency module, which sends urgent notifications
along with location details to predefined contacts. This
ensures timely support during unexpected situations,
improving traveler confidence and security.
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The Intelligent Support Layer integrates the Olivia
Chatbot, which provides predefined responses, app
navigation help and travel guidance. Olivia reduces
manual search effort and enhances the user experience
through quick assistance.

The User Interface Layer, built using Flutter for
Android, displays various screens including login, home,
destination search, buddy list, user profile, favourites and
SOS functionality. All Ul components interact with
Firebase using protected API calls, ensuring secure data
flow between the front-end and cloud services.

The overall cloud-based architecture supports scalability,
real-time updates and multi-user accessibility, making
TravelMate a reliable and unified solution for secure and
socially connected travel planning.

24. IMPLEMENTATI
ON AND
METHODOLOGY

24.1. MODULES

The TravelMate Application is developed using a
modular-based approach where each component handles
a specific feature to ensure secure access, real-time
support, and efficient travel planning. The major modules
are described below:

Login and Authentication Module: - This module
verifies user identity and manages secure account
creation Firebase = Authentication.  Only
authenticated users have the access to the application's
features such as destination search, favourites, SOS alert,

using

and buddy matching. This ensures data privacy and
prevents unauthorized usage.

Destination Search and Information Module: - This
module enables users to explore destinations, find
accommodation details, view blogs, offers, and travel
suggestions. The content is retrieved from the backend
and displayed with a simple and interactive Ul Users can
also add destinations to their Favourites for later
reference.

Buddy Matching and Request Module: - This
module supports social connectivity through preference-
based matching. Users can filter travel companions based
on destination, interest, and travel type. A secure request—
accept workflow is used for building new connections.
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Firebase Realtime Database stores buddy relationships
and updates them instantly.

SOS Safety Module: - The SOS module ensures traveler
safety by sending urgent alerts to predefined contacts in
emergency situations. The alert can include location
details and triggers real-time notifications, offering
immediate support when required.

Olivia Al Assistant Module: - Olivia is a simple built-in
chatbot that assists users by providing quick responses,
destination suggestions, and app navigation help. This
reduces manual search and enhances overall usability and
convenience.

24.2. SYSTEM FLOW

The TravelMate application follows a structured user
flow to ensure secure access, smooth travel planning and
emergency support. The process begins with the user
signing in through Firebase Authentication, which
verifies identity and enables access to a personalised
application. After successful login, user will be navigated
to the main dashboard that displays essential modules
such as destination search, travel suggestions, favourites,
buddy discovery and the Olivia assistant.

When a user chooses the Buddy Matching option, the
system filters and displays suitable travel partners based
on stored preferences such as destination, interests and
travel type. The user can then send a buddy request to a
selected traveler. A connection is formed only after the
other user accepts the request, ensuring a controlled and
trustworthy interaction.

Throughout the application, Firebase Realtime
Database manages continuous synchronization of user
data including profile details, favourites, travel
preferences and buddy request statuses. As a result, any
changes are shown instantly without requiring the user to

reload.

For safety assurance, the SOS Emergency Module
allows users to trigger real-time alerts to their selected
emergency contacts. The alert may include location
details, enabling fast help during critical situations.

Overall, the system flow ensures a seamless travel
experience by combining secure authentication, real-
time data updates, preference-based buddy discovery,
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intuitive travel guidance and emergency support
within a single unified platform.

User Registration

v

Login & Authentication

v

Profile Verification

v

Preference Matching

v

Smart Companion
Recommendations

v

Chat & Thip Planning

v

Emergency Support Features

v

Rating & Feedback

=
mE e 1
-— =]
2.4.3. USERINTERFACE AND
SCREENSHOT

Snapshot -1: LOGIN flow and home screen
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3. RESULTS

The TravelMate application has been successfully
developed and tested with essential modules such as
secure authentication, destination search, preference-
based buddy matching, Olivia chatbot guidance, and SOS
emergency alerts. The app enables users to access
relevant travel information in real time and ensures safety
through quick emergency notification support. The
results validate that the system is capable of enhancing
the travel experience by providing unified, secure, and
user-friendly interaction features for travelers.

Snapshot -3: SOS and
3.1. Experimental Setup
—— e

< P To evaluate the performance and usability of the
-.1 . - TravelMate application, real-time testing was conducted
e &: on Android devices using the following setup:
- P
= —— . Platform Used: Android Mobile
!"_ii’:‘,...‘!' “ Application
- : . Development Framework: Flutter
. Programming Language: Dart
. Backend & Cloud Services: Firebase
_ . Realtime Database, Firebase Authentication
) . SOS Integration: Google Location
APIs
. Hardware Used: Android smartphone

Snapshot -4: SOS -> the map with GPS and internet connectivity

. Testing Environment: Wi-Fi
and Mobile Network
. Performance Evaluation Parameters:
o Login response time
o Buddy request update speed
o SOS alert trigger and data sync
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o) Ul responsiveness
& navigation
smoothness

The application was installed and tested on different
Android mobile devices to verify real-time data
synchronization, fast accessibility, and stable
functionality across screens. All major features
performed consistently with minimal delay, validating
the system's efficiency and reliability.

3.2. Discussion

The evaluation of the TravelMate application
demonstrates that the system efficiently supports secure
travel planning and real-time guidance for users. By
integrating Firebase Authentication, users are able to log
in safely, ensuring privacy and protection of personal
information. The preference-based buddy matching
system works effectively and shows instant updates due

to Firebase Realtime Database synchronization.

The SOS emergency feature performed reliably during
testing, allowing alerts to be sent quickly to the registered
trusted contacts. This strengthens user confidence and
addresses one of the major concerns of solo travelers—
personal safety. The Olivia chatbot responded correctly
to predefined queries, improving app usability by
providing instant travel guidance without manual
searching.

Overall, the system successfully validates the need for a
unified travel platform that combines safety, assistance,
and social connectivity. The results confirm that the
application is suitable for real-world usage and can be
enhanced further with advanced features and broader
travel data integration.

4. LIMITATIONS

Although the TravelMate application fulfills the essential
objectives of travel support and user safety, a few
limitations were identified during development and
testing:

The system currently does not support direct real-time
1-1 chat, which
connected travelers. Buddy matching accuracy depends
on available user profiles and basic preference

limits communication between

filtering; recommendations may not always be highly
optimized. SOS alerts are only sent to predefined trusted
contacts and require internet connectivity for real-time
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updates. Travel data such as destination details and hotel
information is still limited in coverage and will require
expansion to support more locations. Olivia chatbot
provides predefined rule-based responses and does not
include advanced Al capabilities such as natural language
conversation or adaptive learning. The system is currently
developed for Android devices only; cross-platform
support (i0S) has not been implemented yet. Application
usability may be affected in regions with poor network
availability, as most features rely on cloud connectivity.

5. FUTURE WORK

The TravelMate application can be enhanced further by
integrating advanced and intelligent features to improve
usability, safety, and real-time communication between
travelers. The key future enhancements planned are
Implementation of real-time one-to-one chat with
instant messaging and media-sharing support for better
communication after buddy acceptance. Enhanced buddy
matching accuracy using Al-based recommendation
algorithms considering user behavior, interests, and travel
history. Integration of live location sharing during travel
to enable real-time tracking and increased safety.
Expansion of travel data including more destinations,
hotels, and events by connecting APIs and tourism data
sources. Upgrading the Olivia assistant to a more
intelligent chatbot with Natural Language Processing
(NLP) for better conversational support. Development of
a notification management system for alerts related to
travel updates, offers, and buddy requests. Support for
multi-platform deployment including iOS devices for
wider accessibility. Feature to allow emergency service
notifications such as nearest police station or medical
support integrated with maps. Offline functionality for
accessing limited travel information without continuous
internet.

6. CONCLUSIONS

Designing a mobile application for solo travelers requires
a user-friendly interface, real-time data support, and
reliable safety features. The TravelMate application is
developed using Flutter, which ensures a smooth and
responsive Ul across different Android devices. This
allows the app to deliver consistent performance with
intuitive navigation and visually appealing layouts.

To protect user data and maintain secure access, Firebase
Authentication (OAuth) for user login and identity
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verification. All application data such as profiles,
favourites and buddy requests are stored in the Firebase
Realtime Database, enabling instant updates without
interruptions. Emergency support is provided through the
SOS alert module, which triggers quick communication
with trusted contacts whenever needed.

These technologies work together to build a reliable,
secure and efficient travel assistant that enhances traveler
confidence and supports safe and smart trip planning.
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