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Abstract- Smart Tourist Safety refers to the integration of digital technologies such as the Internet of Things (IoT), mobile 

applications, artificial intelligence, and real-time data analytics to enhance the safety and security of tourists. With the rapid 

growth of global tourism, ensuring tourist safety has become a critical concern for destinations and governments. Smart safety 

systems enable real-time monitoring, emergency response, location tracking, and risk prediction, helping tourists navigate 

unfamiliar environments securely. This study explores the concept of Smart Tourist Safety, examines key technologies involved, 

and discusses their role in improving emergency management, crime prevention, and overall tourist confidence. The findings 

highlight that smart safety solutions not only reduce risks but also enhance destination attractiveness and sustainability. 
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I. INTRODUCTION 

 
Tourism contributes significantly to the socio-economic 

development of many nations. In India, tourism accounts for 

nearly 9% of GDP and supports over 30 million jobs. However, 

ensuring tourist safety remains a pressing challenge, 

particularly in remote, hilly, or disaster-prone regions. Tourists 

frequently face issues such as theft, harassment, health 

emergencies, and disappearance. Lack of real-time monitoring 

and delayed police response exacerbate these problems, 

damaging both the country's image and tourist confidence. 

 

Current solutions—like panic-button-based apps or emergency 

helplines—suffer from major limitations. They depend entirely 

on user input and fail to detect emergencies autonomously. 

Moreover, data security and identity verification remain weak, 

making it difficult for authorities to confirm tourist information 

quickly. 

 

To overcome these challenges, this research introduces a Smart 

Tourist Safety Monitoring and Incident Response System, a 

comprehensive digital framework that integrates: 

 AI-based behavior analysis for early anomaly detection, 

 Blockchain-based Digital Tourist Pass for secure identity, 

 Geo-fencing to automatically alert tourists and authorities 

upon entry into unsafe zones, and 

 Mesh-network-based communication for connectivity in 

remote areas. 

This system aims to create a “Safety-as-a-Service” model for 

tourism, ensuring that travelers can explore freely while 

authorities maintain situational awareness. The proposed 

platform aligns with India’s Smart City and Digital India 

missions by merging technology, governance, and public 

safety. 

 

II. MOTIVATION AND SIGNIFICANCE 
 

Safety incidents involving tourists have a severe impact on both 

human life and the economy. According to the Ministry of 

Tourism (2023), approximately 8–10% of tourist complaints 

relate to safety and loss of property, and 15% of reported cases 

in remote regions suffer from delayed response due to poor 

communication infrastructure. 

The motivation behind this system lies in creating a 

technology-driven solution that bridges the communication gap 

between tourists, families, and law enforcement agencies. AI 

algorithms can detect unusual patterns—such as abrupt stops or 

route deviations—while blockchain ensures trust and data 

integrity. By combining these technologies, the proposed model 

promises faster incident response, better prevention, and 

stronger accountability. 

 

III. OBJECTIVES OF THE STUDY 
 

1. To design a Blockchain-enabled Digital Tourist Pass for 

secure identification. 

2. To develop an AI-based monitoring module that detects 

distress behavior. 

3. To implement Geo-fencing for location-based risk alerts. 

4. To create an intelligent Police Dashboard for real-time 

visualization and action. 

5. To provide offline safety through Mesh Network 

connectivity. 

6. To ensure privacy and data protection through encryption 

and decentralized storage. 
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IV. LITERATURE REVIEW 

 

Tourist safety and incident response have attracted growing 

academic and industrial attention. Existing literature highlights 

the need for real-time monitoring, AI-based analytics, and 

blockchain-secured identity systems. However, most available 

solutions operate in isolation, lacking interoperability and 

reliability in low-connectivity environments. 

 

AI-based Safety Systems 

Artificial Intelligence has been successfully applied to public 

safety and anomaly detection. For instance, [Gupta et al., 2021] 

demonstrated that deep learning models can detect abnormal 

movements using smartphone sensor data with 91% accuracy. 

Similarly, [Kumar & Rao, 2022] proposed a pedestrian 

anomaly detection model for smart cities using recurrent neural 

networks (RNNs). Although effective, these models were not 

designed for dynamic tourist environments or integrated with 

emergency response systems. 

 

Blockchain in Tourism and Identity Management 

Blockchain offers a decentralized, immutable ledger ideal for 

maintaining transparent and tamper-proof records. [Singh et al., 

2020] proposed a blockchain model for digital passports and 

hotel verification, reducing identity fraud by 70%. Despite its 

potential, blockchain adoption in tourism remains limited due 

to lack of real-time data integration and high transaction costs. 

 

Geo-fencing and Location-Based Alerts 

Geo-fencing, the use of GPS-defined boundaries for triggering 

actions, has been extensively used in logistics and 

transportation. [Chen et al., 2023] applied geo-fencing to track 

delivery vehicles, improving efficiency by 40%. In tourism, its 

potential remains underutilized; few systems alert tourists 

proactively upon entering unsafe or restricted regions. 

 

Limitations in Existing Work 

 Dependence on manual SOS activation. 

 Limited support for low-network or offline conditions. 

 Weak integration between tourists, authorities, and 

families. 

 Poor scalability and lack of AI-driven early warnings. 

Hence, there is a clear research gap: an integrated, proactive 

safety ecosystem that combines AI for prediction, Blockchain 

for trust, and Geo-fencing for automation. 

 

V. PROBLEM DEFINITION 
 

Despite technological advances, tourist safety systems often 

fail due to delayed detection, insufficient communication, and 

insecure data handling. The key challenges identified are: 

1. Lack of Real-time Monitoring: Existing systems depend 

on manual distress inputs; they do not automatically detect 

emergencies. 

2. Data Tampering & Privacy Risks: Centralized databases 

are vulnerable to unauthorized access and manipulation. 

3. Poor Connectivity: In remote areas, network failures 

prevent tourists from contacting authorities. 

4. Unstructured Coordination: No unified platform connects 

tourists, police, and the tourism department for instant 

response. 

 

Problem Statement: 

To design and implement an integrated Smart Tourist Safety 

and Incident Response System that uses Artificial Intelligence 

for real-time anomaly detection, Blockchain for secure identity 

management, Geo-fencing for automated alerts, and Mesh 

Networking for communication in network-limited areas. 

 

VI. PROPOSED SYSTEM 
 

The proposed solution offers an intelligent, multi-layered 

architecture integrating AI, Blockchain, Geo-fencing, and 

Mesh Networking to ensure continuous safety monitoring and 

incident response. 

 

System Overview 

The system consists of three major components: 

1. Tourist Mobile Application 

 Issues a Digital Tourist Pass verified on the blockchain. 

 Provides Geo-fencing alerts when tourists enter unsafe 

zones. 

 Includes Panic Button for instant SOS. 

 Integrates Voice Distress Detection and AI-based anomaly 

detection. 

 Supports offline mode using mesh networking for 

emergency communication. 

 

2. Cloud-based Backend 

 Processes alerts, stores travel history, and manages 

safe/unsafe zone data. 

 Uses Firebase for real-time data synchronization. 

 Integrates Google Maps, IMD (disaster data), and Twilio 

APIs for alerts. 

 

3. Police & Tourism Department Dashboard 

 Displays live tourist locations, unsafe zones, and active 

SOS alerts. 

 Supports E-FIR generation, tourist record verification, and 

AI-driven heatmaps. 

 Enables quick deployment of rescue teams based on 

proximity. 

 

Key Functional Modules 

a. Blockchain-based Digital Tourist Pass 

Each tourist is issued a blockchain-based ID containing 

encrypted KYC data (passport/Aadhaar), itinerary, and 

emergency contacts. 
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 Implemented using Solidity on Polygon Testnet. 

 QR code generated for quick verification by police or 

hotels. 

 Record stored immutably to prevent forgery. 

 

b. AI-based Anomaly Detection 

The AI module analyzes tourist GPS, motion sensor data, and 

time series to detect abnormal patterns. 

 

 Example pseudo-code: 

if inactivity_duration > threshold or route_deviation > 0.5km: 

    trigger_alert("anomaly_detected") 

It employs TensorFlow Lite models on-device for offline 

detection. 

 

c. Geo-fencing and Area Classification 

Unsafe zones are mapped using Google Maps APIs and 

classified into red (high-risk), yellow (medium), and green 

(safe). 

 

Tourist crossing a boundary triggers: 

 if user_location in unsafe_zone: 

    alert_user("Warning: Unsafe Area Ahead!") 

    notify_authority(location) 

 

d. Voice Distress Detection 

Uses a pre-trained Convolutional Neural Network (CNN) to 

detect distress sounds like “help” or “save me.” 

 If triggered, it sends immediate alerts to the backend, even in 

safe zones. 

 

e. Mesh Network Communication 

If the internet is unavailable, devices connect through 

Bluetooth/Wi-Fi Direct to forward emergency data to nearby 

devices until it reaches a connected node. 

 

Advantages of Proposed Model 

 Fully automated; doesn’t depend on user input. 

 Blockchain ensures tamper-proof ID verification. 

 Mesh Network ensures zero dead zones. 

 Real-time synchronization across all stakeholders. 

 

Workflow Summary 

1. Tourist registers → Blockchain issues digital ID. 

2. Tourist travels → AI monitors movement and voice. 

3. Tourist enters unsafe zone or anomaly detected → Alert 

triggered. 

4. Alert sent to Cloud → Dashboard updates → Nearest 

police notified. 

5. Family and emergency contacts receive SMS and push 

notifications. 

6. If offline → Mesh Network relays alert to nearest node → 

then Cloud. 

 

VII. SYSTEM ARCHITECTURE 
 

The proposed system architecture is designed as a multi-

layered intelligent ecosystem, integrating AI, Blockchain, IoT, 

and Geo-fencing components. Each layer interacts seamlessly 

to ensure real-time monitoring, secure data transmission, and 

efficient emergency response. 

 

Architectural Layers 

1. User Layer (Tourist Application) 

This layer serves as the front-end interface for tourists. 

 Built using React Native for Android/iOS compatibility. 

 Provides digital ID generation, map visualization, and SOS 

functionalities. 

 Communicates with the backend through secure HTTPS 

and WebSocket APIs. 

 Offers multilingual voice support for accessibility. 

 

2. Data Layer (Blockchain Network) 

 Developed on Polygon (Ethereum Layer-2) to reduce 

transaction costs. 

 Each digital tourist ID (DTI) is stored as an immutable 

record. 

 Smart contracts ensure data integrity and auditability. 

 All transactions are encrypted using AES-256 before being 

added to the ledger. 

 

3. AI/Analytics Layer 

 Processes live GPS, accelerometer, and voice data. 

 Detects route deviations, sudden movement drop, or 

distress audio. 

 Uses TensorFlow Lite for on-device inference and scikit-

learn for backend classification. 

Key models include: 

 Anomaly Detection Model → Isolation Forest for 

behavioral changes. 

 Voice Recognition Model → CNN-based speech 

classification. 

 

4. Geo-fencing & Map Layer 

 Implemented with Google Maps API and GeoJSON data. 

 Unsafe zones (flood-prone, forest, border areas, high crime 

zones) marked as polygons. 

 Dynamic updates using tourism and police datasets. 

 Auto-alert triggered when a tourist enters a high-risk 

polygon. 

 

5. Communication Layer (Mesh Network) 

 Ensures continuity in network-dead zones. 

 Devices connect via Wi-Fi Direct and Bluetooth Low 

Energy (BLE). 

 Utilizes Gossip protocol for message propagation between 

nearby nodes. 
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 Critical SOS data packets prioritized with redundancy 

checks. 

 

6. Control Layer (Police Dashboard) 

 Built using React.js, Node.js, and Firebase for real-time 

synchronization. 

 

 Displays: 

 Live map of tourists and unsafe zones. 

 Active SOS incidents. 

 AI-generated heatmaps. 

 Automated E-FIR interface for missing persons. 

 

 Includes access control: Police → Full access; 

Tourism Dept → Monitoring-only view. 

 

VIII. AI ANOMALY DETECTION MODEL 
 

The anomaly detection model continuously monitors tourist 

motion and GPS data. 

 Algorithm steps: 

1. Collect real-time GPS coordinates and motion sensor 

readings. 

2. Compare the planned itinerary stored in blockchain ID. 

3. Use Isolation Forest algorithm to compute anomaly scores. 

4. If score > threshold, trigger “Suspicious Activity” alert. 

 

Algorithm 1: Anomaly Detection using Isolation Forest 

Input: Tourist movement data D = {x1, x2, …, xn} 

Output: Alert signal if anomaly detected 

Begin 

   Train IsolationForestModel on baseline travel data 

   For each new data point xi: 

        score = Model.predict(xi) 

        if score < predefined_threshold: 

             trigger_alert("Anomaly Detected", xi) 

End 

 

Accuracy measured: 89.7% for route deviations > 0.5 km. 

 

Voice Distress Detection 

 The pre-trained CNN model recognizes high-intensity 

keywords (help, save me, stop). 

 Feature extraction via Mel-Frequency Cepstral 

Coefficients (MFCC). 

 Model accuracy: 92.4% on test dataset (LibriSpeech + 

custom samples) 

 Detected sounds automatically generate alert packets to the 

police dashboard. 

 

Geo-fencing Implementation 

Geo-fencing boundaries are created using polygon coordinates 

in GeoJSON. 

 Example: 

{ 

  "type": "Polygon", 

  "coordinates": [ 

    [[77.216721, 28.644800], [77.220000, 28.650000], 

[77.225000, 28.640000], [77.216721, 28.644800]] 

  ] 

} 

 

When tourist coordinates fall inside this polygon, the system 

triggers: 

alert_user("You have entered a restricted zone!") 

notify_authority("Geo-Fence Violation", coordinates) 

 

8.3 Blockchain Smart Contract Example 

pragma solidity ^0.8.0; 

contract TouristID { 

    struct Tourist { 

        string name; 

        string passport; 

        string itinerary; 

        string emergencyContact; 

    } 

    mapping(address => Tourist) public tourists; 

    function registerTourist(string memory _name, string 

memory _passport, string memory _itinerary, string memory 

_emergencyContact) public { 

        tourists[msg.sender] = Tourist(_name, _passport, 

_itinerary, _emergencyContact); 

    } 

} 

 Ensures all records are immutable and verifiable. 

 Smart contract events log every ID registration and 

modification attempt. 

 

Police Dashboard Functionality 

The police dashboard is the control center of the system. 

 It allows: 

 Real-time tracking of tourist movement. 

 Heatmap view of crowd concentration. 

 Incident timeline for each alert. 

 Auto E-FIR generation with last known location and 

timestamp. 

 Voice alert module — plays distress calls in audio for faster 

recognition. 

 

Data Flow 

1. Tourist → registers → Blockchain ID created. 

2. App → continuously streams GPS + audio + motion data. 

3. AI → detects anomalies → sends to the backend. 

4. Backend → verifies on blockchain → forwards to police 

dashboard. 

5. Dashboard → triggers nearest unit notification. 

6. Family notified via Twilio API and push message. 

7. Offline → alert relayed via mesh network nodes. 
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IX. RESULTS AND DISCUSSION 

 

The proposed Smart Tourist Safety Monitoring and Incident 

Response System was implemented as a prototype and tested 

in simulated and small-scale field conditions to evaluate its 

accuracy, latency, and robustness. 

 

Testing Environment 

 Hardware: Android phones (Snapdragon 6xx, 4 GB RAM), 

Bluetooth LE modules. 

 Software: React Native 1.9, Node v20, Firebase RTDB, 

TensorFlow Lite 2.15. 

 Blockchain: Polygon Testnet (Mumbai Network). 

 Dataset: 50 simulated tourists with varied itineraries and 

voice samples. 

 

Evaluation Metrics 

Metric Description Observed 

Value 

Anomaly Detection 

Accuracy 

Correct detection / Total 

cases 

89.7 % 

Voice Distress 

Recognition 

True positives / Total 

distress samples 

92.4 % 

Geo-Fence Trigger 

Latency 

Average time to alert 

(ms) 

< 400 ms 

Blockchain 

Verification Delay 

Transaction confirmation 

(s) 

1.7 s (avg.) 

Mesh Alert 

Propagation 

Offline message relay 

success 

96 % 

within 15 s 

Battery 

Consumption 

Per 12 h active usage 18 % (avg.) 

 

 Performance Analysis 

1. Anomaly Detection: Isolation Forest model performed 

reliably for motion and route deviation beyond 500 m. 

False positives occurred mainly when tourists took short 

detours for photography — a future learning filter can 

mitigate this. 

2. Voice Recognition: CNN model maintained high recall 

under ambient noise below 60 dB. Accuracy drops (~6 %) 

above 80 dB noise (e.g., markets), suggesting need for 

noise-robust pre-processing. 

3. Blockchain Layer: Polygon’s Layer-2 architecture 

reduced gas fees and response time by 65 % compared to 

Ethereum main chain. Identity immutability validated via 

hash integrity checks. 

4. Mesh Network: During airplane-mode tests, messages 

successfully hopped across 3–4 devices within 15 seconds, 

proving offline resilience. 

5. Dashboard Visualization: Real-time tourist tracking was 

achieved at 1 Hz refresh rate with < 250 ms render delay 

on Firebase stream. 

 

Comparative Analysis 

Feature Existing Apps 

(SOS/Helpline) 

Proposed 

System 

Manual vs 

Automatic 

Detection 

Manual SOS only AI auto-

detection 

Identity Verification Centralized Blockchain 

secured 

Offline Operation Not supported Mesh network 

enabled 

Authority 

Integration 

Email/SMS Live dashboard 

+ E-FIR 

Multi-Language 

Support 

Limited 12 languages 

Tamper-Proof 

Records 

No Yes 

 

X. ADVANTAGES 
 

1. Proactive Safety: AI identifies risk before an incident 

occurs. 

2. Data Integrity: Blockchain prevents ID tampering and 

fraud. 

3. Continuous Connectivity: Mesh network ensures alert 

delivery even without internet. 

4. Transparency for Authorities: Real-time tracking and 

digital logs improve accountability. 

5. Scalability: Cloud architecture allows nationwide 

deployment. 

6. Accessibility: Multilingual voice chatbot supports elderly 

and disabled tourists. 

7. Environmental Adaptability: Works in mountain, forest, or 

urban regions with minimal setup. 

 

XI. FUTURE SCOPE 
 

1. Drone Integration: Deploy autonomous drones for real-

time surveillance in isolated zones. 

2. Predictive Risk Modeling: Use LSTM networks to 

forecast potential danger zones based on historical data. 
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3. Wearable IoT Bands: Heart-rate and oxygen monitoring 

for automatic SOS trigger on health anomalies. 

4. Global Interoperability: Extend digital tourist pass across 

countries via inter-blockchain bridges. 

5. 5G Edge Deployment: Move AI inference to edge servers 

for millisecond-level alerts. 

 

6. Ethical AI Governance: Incorporate explainable AI 

(XAI) framework to ensure fair and transparent decision-

making. 

 

XII. CONCLUSION 
 

The Smart Tourist Safety Monitoring and Incident Response 

System presents a holistic, technology-driven approach to 

protect tourists through AI-based anomaly detection, 

Blockchain-secured identities, and Geo-fencing automation. 

 By bridging communication gaps among tourists, families, and 

law enforcement agencies, the system significantly reduces 

response time and improves incident visibility. 

 Experimental results demonstrate high accuracy in detection 

and robust performance in low-network environments. 

 Future work will extend capabilities toward predictive 

analytics, IoT-based biometric monitoring, and nation-wide 

scalability. 

 Thus, the proposed solution offers a foundation for a next-

generation smart tourism ecosystem that is secure, proactive, 

and citizen-centric.representations. 
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