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I. INTRODUCTION
India receives millions of domestic and international
tourists every year at hill stations, beaches, forts,
wildlife sanctuaries and religious gatherings. Many of
these places are remote or extremely crowded.
Tourists may lose their way on trekking routes, enter
areas closed due to landslides or tides, be separated
from their group in a crowd, or need medical help
where they cannot easily describe their location.

Smartphones and low-cost wearables now carry GPS,
motion sensors and connectivity, and AI can analyse
their data in real time. Urban computing, as described
by Zheng et al. [1], uses such data to tackle city
challenges, and the same ideas can be applied to
visitor safety.

This paper reviews the technologies for a smart tourist
safety monitoring system and proposes an
architecture that balances protection with privacy.

II. BACKGROUND AND FUNDAMENTAL
CONCEPTS

1. Safety Risks For Tourists

Fig. 1 classifies the main risk categories (environmental,
crowd-related, personal security and health) and the
technologies that address each.

Fig. 1. Tourist safety risks and supporting technologies.
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2. Geofencing And Location Services

A geofence is a virtual boundary around a real area.
When a tracked device crosses the boundary, the
system can send an alert, for example when a tourist
approaches a cliff edge, a restricted forest zone or a
beach with dangerous currents.

III. LITERATURE SURVEY
Zheng [2] reviewed trajectory data mining, covering
preprocessing, map matching, pattern mining and
anomaly detection on GPS traces. These techniques
allow a system to learn normal routes at a destination
and recognize unusual movement, such as a hiker
leaving marked trails.

Chandola et al. [3] surveyed anomaly detection
methods and their assumptions, which guide the
choice of models for detecting unusual location,
speed or inactivity patterns. For personal emergencies,
White et al. [4] used smartphone accelerometers and
acoustic data to detect vehicle accidents and notify
responders automatically, and Bourke et al. [5] showed
that accelerometer thresholds combined with posture
checks detect falls reliably.

Crowd safety relies on estimating density from video.
Zhang et al. [6] proposed a multi-column CNN for
crowd counting from single images, and Li et al. [7]
introduced CSRNet with dilated convolutions for
highly congested scenes, enabling authorities to
detect dangerous crowding.

Ganti et al. [8] described mobile crowdsensing, in
which many users' phones collectively report
conditions, a model for tourists reporting hazards.
Long-range low-power networks [9] can carry alerts
where cellular coverage is weak. Beresford and Stajano
[10] analysed location privacy and proposed
techniques such as pseudonyms and mix zones to
reduce tracking risks. Table I summarizes these works.

TABLE I Summary of Literature Survey

IV. RESEARCH GAP
 G1: Existing tourist apps mostly provide

information rather than active safety monitoring.

 G2: Remote destinations often lack mobile
coverage, limiting real-time alerts.

 G3: Anomaly detection for tourist movement has
little labelled data.

 G4: Integration with local police, rescue teams
and the 112 emergency service is limited.

 G5: Privacy protection and consent for
continuous tracking are often unclear.
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V. OBJECTIVES
 O1: To identify safety risks faced by tourists and

relevant technologies.

 O2: To review location tracking, geofencing,
anomaly detection and crowd monitoring
methods.

 O3: To propose a five-layer smart tourist safety
monitoring architecture.

 O4: To compare positioning and communication
technologies.

 O5: To discuss challenges, especially privacy and
connectivity.

VI. PROPOSED SYSTEM ARCHITECTURE

Fig. 2 shows the proposed architecture.
Fig. 2. Proposed five-layer smart tourist safety

monitoring architecture.

1. Tourist Device Layer

A smartphone app or wristband provides GPS location,
motion sensing, an SOS button and optional heart-
rate monitoring. Tourists register voluntarily and give
consent for tracking during the visit.

2. Connectivity Layer

Data is sent over cellular networks where available,
and over LoRaWAN gateways installed along trekking
routes or beaches in remote areas.

3. Ai Analytics Layer

The platform checks geofences, detects anomalies
such as sudden stops, long inactivity, falls or deviation

from planned routes, and estimates crowd density
from cameras at key spots.

4. Emergency Response Layer

Alerts are prioritized and sent to the nearest police,
rescue or medical team with the tourist's last known
location, language and medical notes.

5. Stakeholder Application Layer

Tourists receive warnings and guidance in their
language; authorities see a live dashboard; families can
receive updates if the tourist permits.

VII. METHODOLOGY AND WORKING
Fig. 3 describes the monitoring workflow. A tourist at
position p is inside a circular danger zone with centre c
and radius r if

‖p − c‖ < r (1)

and an inactivity alert is raised when movement
remains below a threshold for a time T while the
device is outside a known resting place. Crowd density
D in an area A is estimated as

D = N̂ / A (2)

where N̂ is the person count estimated by the crowd-
counting model; densities above a safe limit trigger
crowd-control measures.

Fig. 3. Tourist safety monitoring workflow.
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VIII. COMPARATIVE ANALYSIS
Table II compares positioning and communication
options. GPS is accurate outdoors, BLE beacons work
indoors and in caves, LoRaWAN extends coverage at
low power and satellite messaging works almost
anywhere at higher cost.

Technology Coverage Accuracy /
Rate

Cost

GPS + cellular Where
network
exists

~5–10 m Low

BLE beacons Indoor /
short range

Zone level Low

LoRaWAN Several km,
low data

Low data
rate

Medium

Satellite
messaging

Near global Low data
rate

High

TABLE II Comparison of Positioning and
Communication Options

IX. CHALLENGES AND FUTURE SCOPE
Table III summarizes challenges. Future work includes
drone-based search for missing tourists, integration
with weather and landslide warning systems, AI
chatbots that answer safety questions in many
languages, and privacy-preserving analytics that work
on aggregated rather than individual data.

Challenge Mitigation
Poor connectivity LoRaWAN; store-and-

forward alerts
Battery life Adaptive GPS sampling
False alarms Multi-signal confirmation;

user check-in
Privacy Opt-in, minimal retention,

anonymization
Language barriers Multilingual alerts and

voice

TABLE III Challenges and Mitigation

X. CONCLUSION
Tourists are especially vulnerable because they are
unfamiliar with their surroundings. The reviewed
technologies, namely geofencing, trajectory anomaly

detection, fall detection, crowd counting and
crowdsensing, can together form a smart tourist safety
monitoring system that warns visitors early and speeds
emergency response. Such a system must operate in
areas with poor connectivity, avoid excessive false
alarms and, above all, protect tourists' privacy through
consent and minimal data retention.
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