International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 2, Mar-Apr 2026

Available at www.ijsred.com

RESEARCH ARTICLE OPEN ACCESS

Intelligent Tourist Safety Monitoring System
Using Al & Blockchain

S.M. Hemalatha!, P. Kiruthika 2, T. Monisha®, A. Ramya* P.D. Shobika’

!(Assistant Professor, Department of Artificial Intelligence & Data Science,

Vivekanandha College of Engineering for Women (Autonomous), Namakkal, Tamil Nadu, India)

23%(Student, Department of Computer Science and Technology,

Vivekanandha College of Engineering for Women (Autonomous), Namakkal, Tamil Nadu, India)

Email: shobikapitchaimuthu@gmail.com,hemamecse95@gmail.com,

kiruthikapalanisamy919@gmail.com, 1 1monishamoni@gmail.com, cr4233684@gmail.com

st st st st st st st st s s s s s sk sk skeoskoskoskoskoskoskosk

Abstract:

Ensuring tourist safety in high-risk and remote regions is a major challenge due to delayed emergency
response, unsafe zones, and limited monitoring. This paper presents a Smart Tourist Safety Monitoring
and Incident Response System that provides real-time tracking and proactive protection. The system
generates temporary digital IDs with essential details and emergency contacts. It analyzes user location
and movement patterns to detect risks and trigger alerts. An adaptive geo-fencing mechanism defines safe
and restricted zones dynamically. A centralized dashboard enables authorities to monitor situations and
respond quickly. The system also ensures data privacy and offers a scalable solution for improving tourist

safety.

Keywords — Smart Tourist Safety System, Real-Time Monitoring, Geo-Fencing, Incident Detection,
Emergency Response, Location Tracking, Digital Identity, Risk Analysis, Web Dashboard, Public

Safety, Scalable Architecture.

st st st st st st st st st s s s s sk sk skoskoskoskoskoskoskosk

I. INTRODUCTION

Tourist safety has become an important concern,
especially in remote and unfamiliar locations where
immediate assistance may not be readily available
[1][12]. With the increase in travel activities and
exploration of new environments, tourists often face
risks such as accidents, medical emergencies, and
unintentionally entering unsafe or restricted areas
[3][6]. In many cases, the absence of continuous
monitoring and delayed communication can make
these situations more critical, particularly in regions
with limited network connectivity [4]. Existing
safety approaches mostly depend on manual

reporting and centralized control, which reduces the
ability to respond quickly during emergencies
[51[13].

Recent developments in location-based services
and intelligent systems have enabled the creation of
solutions that support real-time tracking and
automated alert mechanisms [8][11]. By using geo-
fencing techniques along with movement-based
analysis, it becomes possible to identify risky
situations and prevent entry into hazardous zones at
an early stage [2][6]. At the same time, continuous
tracking raises concerns about user privacy and data
security [10][14]. Secure identity management
techniques, including blockchain-based approaches,
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help in protecting sensitive information while
allowing controlled access during critical situations
[71[9].

Based on these advancements, the proposed Smart
Tourist Safety Monitoring and Incident Response
System focuses on providing a real-time, reliable,
and privacy-aware safety solution. The system
integrates continuous monitoring, adaptive geo-
fencing, and secure digital identity features to detect
potential risks and support faster emergency
response [1][3][15]. This approach improves
situational awareness and helps ensure safer travel
experiences, especially in high-risk and remote
environments [12].

II. RELATED WORK

The Tourist safety has been addressed in several
existing studies through mobile-based safety
applications that allow users to share their location
and send emergency alerts when required [1][3].
These systems mainly focus on communication
between the tourist and authorities or contacts.
However, most of them depend on user interaction to
trigger alerts and require stable internet connectivity,
which limits their reliability during sudden
emergencies or in low-network regions [4].

To improve automation, recent approaches have
incorporated intelligent techniques such as
movement analysis and behavior monitoring to
detect unusual activities or possible incidents [6][8].
Although these methods show promise, they are
often designed for specific or controlled
environments and may not effectively adapt to the
dynamic and unpredictable nature of tourist
movements in unfamiliar locations [5].

Location-based alert systems using geo-fencing

have also been widely studied for safety applications.

These systems typically define fixed geographic
boundaries to notify users when they enter restricted
areas [2]. However, static geo-fencing does not
account for changing risk factors such as time,
environmental conditions, or crowd density, which
can reduce the accuracy and usefulness of alerts in
real-world scenarios [7].

In terms of data security, blockchain-based
identity management has gained attention for
providing secure storage and controlled sharing of
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sensitive  information [9][10]. While these
techniques are effective in ensuring data integrity,
their integration with real-time tourist monitoring
and emergency response systems is still limited [11].
Additionally, continuous tracking raises concerns
regarding user privacy, as many existing systems do
not provide adequate mechanisms to protect personal
data or restrict access during non-critical situations
[12][14].

To address these limitations, the proposed system
integrates real-time monitoring, adaptive geo-
fencing, and secure digital identity management into
a unified framework. By combining dynamic risk
assessment with privacy-aware data handling and
rapid alert generation, the system offers a more
flexible and practical solution for improving tourist

safety, especially in remote and high-risk
environments [1][6][15].
III. LITERATURE SURVEY

Tourist safety has become an important research area
with the growth of travel to unfamiliar and remote
destinations. Several studies have introduced
mobile-based safety applications that enable tourists
to share their real-time location and send emergency
alerts to predefined contacts or authorities [1][3].
These systems provide basic support during
emergencies but rely heavily on manual activation
and continuous internet connectivity, which can limit
their effectiveness in critical situations [4].

To improve automation, recent research has
focused on integrating intelligent techniques such as
movement analysis and behavior monitoring to
detect unusual patterns, inactivity, or possible
incidents [6][8]. While these approaches enhance
early detection, many of them are designed for
specific environments and do not fully adapt to the
dynamic and unpredictable nature of tourist
activities [5].

Geo-fencing has also been widely used to create
virtual boundaries and notify users when they enter
restricted or high-risk areas [2]. However, most
implementations use fixed boundaries and
predefined zones, which may not reflect real-time
changes in environmental conditions, crowd density,
or risk levels [7].
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In addition, data security and privacy have gained
attention in safety systems. Blockchain-based
identity management has been explored to provide
secure storage and controlled sharing of sensitive
information [9][10]. Despite its advantages,
integration with real-time monitoring systems is still
limited [11]. Furthermore, continuous tracking raises
privacy concerns, as many systems lack mechanisms
to protect user data and ensure controlled access
[12][14].

Overall, existing approaches address specific
aspects of tourist safety but do not provide a fully
integrated, adaptive, and privacy-aware solution
suitable for real-world conditions [1][6][15].

IV.  PROPOSED SYSTEM

The proposed Intelligent Tourist Safety
Monitoring System using Al and Blockchain is
designed to provide a real-time, reliable, and
privacy-aware solution for enhancing tourist safety
in unfamiliar and high-risk environments. The
system integrates continuous location monitoring,
behavior-based risk analysis, adaptive geo-fencing,
and secure digital identity management into a unified
framework.

The system architecture consists of a client-side
interface, a backend processing server, and a real-
time communication layer. Tourists interact with the
system through a web-based interface where they
register and access their digital identity. Once
authenticated, the system continuously captures and
updates the user’s location, enabling real-time
tracking without requiring repeated manual input
[8][11].

An Al-based risk analysis module is incorporated
to evaluate movement patterns and identify potential
risk conditions. By analyzing parameters such as
prolonged inactivity, unusual movement, or route
deviation, the system can detect abnormal situations
and trigger alerts automatically. This approach
reduces dependency on manual reporting and
supports early identification of emergencies [6][13].

The system also integrates an adaptive geo-
fencing mechanism to define safe and restricted
zones. Unlike traditional static geo-fencing, the
proposed system allows dynamic interpretation of
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zones based on predefined safety conditions,
improving the accuracy and relevance of alerts when
users enter potentially unsafe areas [2][7].

To ensure data security and controlled access, a
blockchain-based digital identity module is included.
Each tourist is assigned a temporary digital identity
containing essential details and emergency contacts.
This information is securely managed and can be
accessed only during verified incidents, thereby
maintaining privacy while supporting emergency
response [9][10].

A real-time communication mechanism is
implemented to ensure immediate transmission of
alerts between the system and the authority
dashboard. When a risk condition is detected, alerts
are instantly reflected on the monitoring interface,
enabling authorities to take quick action. The
dashboard provides a centralized view of user
activity, alerts, and location data, improving
coordination and situational awareness [11][15].

In addition, the system supports offline handling
to maintain basic functionality in areas with limited
network connectivity. Data is temporarily stored and
synchronized once the connection is restored,
ensuring continuity of monitoring [4].

Overall, the proposed system combines intelligent
analysis, secure identity management, and real-time
communication to provide a scalable and practical
solution for tourist safety, aligning with the growing
need for proactive and technology-driven safety
systems [1][3][12].

V.SYSTEM ARCHITECTURE

The architecture of the Intelligent Tourist Safety
Monitoring System is designed as a modular and
scalable framework that integrates real-time
monitoring, risk analysis, and secure data handling.
The system is structured into multiple interconnected
components, each responsible for a specific
functionality to ensure efficient operation and quick
response during emergencies.

A. User Interaction Layer

This layer includes the mobile or web interface
used by tourists and authorities. Tourists can register,
access their digital identity, and enable location
tracking, while authorities can monitor alerts through

ISSN : 2581-7175

O©IJSRED: All Rights are Reserved

Page 1907



International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 2, Mar-Apr 2026

a centralized dashboard. The interface is designed to
provide real-time updates and ensure smooth
interaction between users and the system [3][11].

B. Data Acquisition Layer

The data acquisition layer is responsible for
collecting real-time information such as user
location, movement patterns, and basic profile
details. This continuous data collection enables the
system to monitor tourist activity and detect potential
risks. The use of location-based services ensures
accurate tracking and supports timely decision-
making [8][11].

C. Al-Based Risk Analysis Layer

This layer incorporates intelligent analysis to
evaluate tourist behavior and identify potential risks.
By analyzing movement patterns, such as unusual
inactivity or route deviation, the system detects
abnormal conditions and predicts possible incidents.
This behavior-based analysis acts as a lightweight Al
mechanism for early risk detection [6][8][13].

D. Adaptive Geo-Fencing Layer

The geo-fencing module defines virtual
boundaries around safe and restricted zones. Unlike
static systems, this component allows dynamic
updates to boundaries based on risk levels and
environmental conditions. This helps in providing
more accurate alerts when a tourist approaches or
enters a potentially unsafe area [2][7].

E. Blockchain-Based Digital Identity Layer

This layer manages secure digital identities for
tourists. Each user is assigned a temporary digital ID
containing essential information and emergency
contacts. The use of blockchain concepts ensures
data integrity, secure storage, and controlled access,
allowing sensitive information to be shared only
during verified emergencies [9][10][14].

F. Communication and Alert Layer

The communication layer ensures the transmission
of alerts and notifications between the system and
authorities. It supports real-time alert delivery and
enables quick response during critical situations.

Available at www.ijsred.com

This layer plays a key role in reducing delay in
emergency handling [4][15].

G. Centralized Monitoring Dashboard

The dashboard provides authorities with a
complete view of tourist activity, including live
alerts and location data. It helps in tracking incidents,
analyzing patterns, and coordinating emergency
responses effectively. This improves overall
situational awareness and system efficiency [11][15].
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Figure 1.1.System Architecture of Intelligent
Tourist Safety Monitoring System

VI. RESULTS AND DISCUSSION

The developed system was evaluated by simulating
multiple real-world travel scenarios, including
normal movement, entry into restricted areas, and
delayed user activity. During testing, the system
consistently captured location updates and processed
them to identify potential risk conditions. In cases of
route deviation or extended inactivity, alerts were
generated automatically and reflected on the
monitoring dashboard in near real-time.

The adaptive geo-fencing component showed
improved flexibility compared to static approaches,
as it allowed the definition of context-aware zones
that responded better to changing conditions. This
reduced unnecessary alerts while still maintaining
effective risk detection. The alert communication
mechanism ensured that notifications were delivered
promptly, enabling quicker decision-making by
authorities.

ISSN : 2581-7175

O©IJSRED: All Rights are Reserved

Page 1908



International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 2, Mar-Apr 2026

The offline functionality played a key role in
maintaining system continuity. Even when
connectivity was temporarily unavailable, the
system retained critical data and resumed
synchronization once the network was restored. The
secure identity module ensured controlled access to
user information, limiting exposure while still
supporting emergency response requirements.

These observations indicate that the system
performs reliably across different conditions and
supports timely intervention in potentially risky
situations.

Smart Tourist Safety

Email

Password

¢

Figure 2.1. User Login / Registration Interface
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Area Safety Analysis

0

Quick Actions

Q

Figure 2.2. Tourist Dashboard with Al-Based
Risk Detection and Blockchain-Based Digital
Identity

This figure shows the tourist dashboard interface
displaying user details, a unique digital identity, and
Al-based risk detection. The system analyzes user
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activity and provides a risk indication, enabling
early identification of potential unsafe conditions.
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Figure 2.5. Admin Monitoring Dashboard

VII. CONCLUSION

The Intelligent Tourist Safety Monitoring System
introduces a structured approach to addressing safety
challenges faced by travelers in unfamiliar
environments. Instead of relying solely on user-
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initiated actions, the system emphasizes continuous
observation and automated response mechanisms to
handle potential risks.

By combining location tracking with context-
based analysis and flexible geo-fencing, the system
is able to identify critical situations at an early stage.
The inclusion of secure identity handling ensures
that necessary information is available when
required, without compromising user privacy during
normal operation.

The design also considers practical limitations
such as inconsistent network availability, making the
solution more suitable for real-world deployment.
Overall, the system demonstrates how multiple
technologies can be integrated into a unified
framework to improve safety outcomes.

VIII. FUTURE SCOPE
The system can be further enhanced by

improving the accuracy of risk identification through
more advanced data analysis techniques.
Incorporating richer datasets and refined learning
approaches would help the system better recognize
complex and evolving risk situations.The geo-
fencing mechanism can be extended to consider
additional contextual factors such as environmental
conditions, time-based variations, and crowd
dynamics. This would allow the system to generate
more realistic and situation-aware safety zones.

Another improvement can be made in the digital
identity module by strengthening data security and
making the system more reliable for large-scale use.
The system can also be expanded to support more
users across different locations without affecting
performance.In addition, future versions can include
mobile app improvements, multilingual support, and
better integration with local authorities or emergency
services. These changes will make the system more
practical and easier to use in real-world situations.
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