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Abstract—Tourism activities in coastal regions are a vital part 
of local economies, attracting millions of tourists annually. 
However, tourists face multiple challenges that negatively impact 
their experience. Current tour guides, both physical and digital, 
provide static background data with limited real-time infor- 
mation on safety hazards, weather conditions, and accessibility 
options. Enroute is a mobile application designed to improve the 
coastal tourism experience by integrating real-time safety alerts, 
an interactive amenities locator, personalized recommendations, 
and community engagement tools. It leverages GPS-based 
navigation, cloud computing, and offline functionality to assist 
tourists even in areas with limited connectivity. This paper 
discusses the development and impact of Enroute, highlighting its 
potential to transform coastal tourism.  

Index Terms—Coastal Tourism, Real-Time Alerts, Mobile Ap- 
plications, GPS Navigation, Smart Tourism  

I. INTRODUCTION 

Coastal tourism is a crucial part of the global travel industry,  

offering recreational activities such as swimming, snorkeling, 

and hiking. However, it also presents challenges that affect 

tourist safety, convenience, and satisfaction.  

One major issue is tourist safety. Unlike urban tourism, 

coastal areas often lack real-time hazard alerts and emergency 

response systems. Sudden weather changes, strong ocean 

currents, and marine threats such as jellyfish pose risks to 

unaware visitors. Additionally, tourists frequently struggle to 

locate essential amenities such as restrooms, parking, and first 

aid centers.  

Personalized travel recommendations are another key con- 

cern. Most tourists prefer experiences aligned with their 

interests, yet current travel platforms provide generic rec- 

ommendations. Furthermore, network connectivity issues in 

remote coastal areas hinder access to online maps and booking 

services, leading to inefficient travel planning.  

To address these challenges, we propose Enroute, a smart 

digital travel assistant that provides real-time safety notifica- 

tions, critical amenities locators, AI-based recommendations, 

and community-driven reviews. This paper examines the need 

for Enroute, its functionalities, and its impact on coastal 

tourism.  

II.BACKGROUND  

Coastal tourism contributes significantly to local economies   

 

but presents unique safety and accessibility challenges. Tradi- 

tional tour guides and digital travel platforms provide general 

information but lack real-time updates on safety risks, 

network outages, and access difficulties. Despite the 

popularity of coastal tourism, several challenges  remain. 

Lack of Real-Time Safety Alerts Sudden weather changes, 

strong ocean currents, and marine hazards pose risks to 

tourists who lack real-time updates. Difficulty in Finding 

Basic Facilities Tourists struggle to locate public restrooms, 

first-aid stations, and parking areas, leading to discomfort. 

Limited Personalized Recommendations Most travel 

platforms provide generic recommendations, failing to cater 

to individual preferences. Network Connectivity Issues Many 

coastal areas have  poor mobile network coverage, restricting 

access to on- line   travel tools. Enroute aims to solve these 

issues by integrating real- time updates, geolocation 

capabilities, interactive maps, and community driven content.  

III.LITERATURE SURVEY  

Tourism has evolved from static guidebooks to dynamic mo- 

bile applications offering real-time information, user reviews, 

and AI-powered recommendations. Modern applications 

such as Google Travel and TripAdvisor provide valuable 

services but lack real-time safety alerts and coastalspecific 

navigation. The key aspects reviewed include existing 

tourism applications, real-time safety alert systems, location-

based services, and the impact of artificial intelligence on 

travel recommendations.  

  

Safety is a top priority for tourists, especially in coastal areas.  

Studies highlight the need for real-time safety alerts to prevent 

risks such as: Sudden tidal changes and strong currents 

Unpredictable weather conditions  Marine hazards such as 

jellyfish and toxic algae bloomsTechnologies such as 

IoTbased smart buoys and AI-powered predictive models can 

enhance safety  

GPS-based applications significantly improve navigation, yet 

coastal tourism presents unique challenges such as poor 

network coverage and incomplete mapping [4]. Enroute ad- 

dresses these issues by offering offline maps, geofenced alerts,  
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and community-updated hazard locations.  

AI has transformed tourism by enabling personalized travel 

experiences. However, current recommendation systems often  

rely on popularity rather than user preferences. Enroute em- 

ploys:Behavioral learning algorithms to suggest activities 

based on user historyContext-aware recommendations that 

adapt to location and weatherCommunity-driven insights to 

highlight unique attractions.These features ensure a 

customized and engaging travel expe- rience .  

User-generated content plays a crucial role in modern tourism, 

as travelers rely on peer reviews and social media for 

recommendations Enroute fosters a community-based 

approach by enabling tourists to:Share real-time travel tips 

and reviewsPost safety alerts and location updatesEngage in 

discussions to receive personalized recommendations.This 

enhances user engagement and ensures up-to-date travel 

information.  

IV.Methodology  

The development of the Enroute website follows a structured   

methodology that ensures a seamless user experience, real-

time data accuracy, and robust system performance. The first 

phase in the development of Enroute involved a comprehensive 

requirement analysis to identify the needs of tourists and 

stakeholders in the coastal tourism industry.Conducted online 

surveys with tourists to understand common challenges faced 

while visiting coastal regions. Organized interviews with travel 

agencies, local businesses, and coastal safety organizations to 

gather insights into service gaps. Analyzed existing travel 

platforms such as TripAdvisor, Google Travel, and Airbnb 

Experiences to identify strengths, weaknesses, and missing 

features in their services. Examined mobile and web-based 

tourism applications to evaluate their usability, performance, 

and functionality.   

Studied tourism reports, industry trends, and government 

tourism data to assess the scope and demand for digital 

tourism  platforms in coastal regions. Collected user feedback 

from existing travel apps to determine the most desired 

features for  a digital travel assistant. The next phase involved 

designing the  technical architecture and user interface of 

Enroute. A modular system architecture was chosen to ensure 

scalability and  efficiency.The frontend of Enroute was 

designed to be userfriendly, responsive, and interactive, 

ensuring that tourists can access information effortlessly. The 

following methodologies were used:HTML, CSS, and 

JavaScript were used for structuring and styling the website. 

React.js was chosen as the frontend framework for its 

component-based architecture, which ensures better 

performance and faster rendering. Progressive Web App 

(PWA) development was incorporated to enable offline access 

to maps and guides.   

  

The backend architecture was designed to manage real-time 

data processing, API integrations, and user-generated content. 

Node.js and Express.js were selected for backend development 

due to their scalability and high performance. RESTful API 

development was implemented to handle data requests, safety 

alerts, and user interactions. MongoDB was chosen as the 

primary database to store tourist locations, safety alerts, user  

reviews, and travel recommendations.To ensure fast access and 

high availability, the website is hosted on Amazon Web Services 

(AWS),leveraging cloud computing for scalability. The  

 

following methodologies were used: CDN (Content Delivery 

Network) Implementation for faster loading times. SSL 

Encryption & Security Protocols to protect user data from cyber 

threats.One of Enroute's key features is real-time safety alerts 

for coastal tourists.Weather API integration (such as 

OpenWeatherMap) was implemented to provide live weather 

updates, tidal alerts, and storm warnings.   

Machine learning-based hazard detection was incorporated to 

analyze historical weather patterns and predict potential safety 

risks. Emergency alert notifications were integrated to warn 

tourists about sudden weather changes, dangerous tides, and 

jellyfish infestations. GPS-Based Navigation & Location 

Services To help tourists locate essential amenities, attractions, 

and emergency services, GPS-based features were implemented 

using the following methodologies: Google Maps API was used 

for interactive maps and location tracking. Geofencing 

technology was applied to send automatic alerts when users 

enter restricted or hazardous zones.  

Crowdsourced data contributions were enabled, allowing users 

to add missing locations and review travel destinations. 

UserGenerated Content & Community Features A review and 

rating system was built, allowing tourists to share their 

experiences and recommend places. Social media integration 

was implemented to allow users to share travel updates and 

experiences.   

Forum discussions and Q&A sections were added to encourage 

community engagement. Database Management & Cloud 

Integration Enroute relies on a robust cloud-based database to 

store and retrieve travel data in real-time.  

MongoDB (NoSQL database) was chosen for its scalability and 

ability to store unstructured data such  as user reviews, images, 

and location details. Data indexing techniques were 

implemented to ensure faster search results and quick retrieval 

of information.  

AWS S3 Storage was used to store user-uploaded images, maps, 

and travel guides. Automated cloud backups were scheduled to  

prevent data loss. AI-Based Personalization & Machine 

Learning Algorithms.To offer tailored travel experiences, 

Enroute integrates AI-based recommendation systems. 

Personalized Travel Recommendations   

Machine learning algorithms analyze user preferences, past 

searches, and browsing behavior to suggest customized 

itineraries, restaurants, and activities.   

Collaborative filtering was used to provide recommendations 

based on other tourists with similar interests.  

A chatbot powered by Natural Language Processing (NLP) was 

integrated to assist tourists with queries, travel suggestions, and 

emergency help. Testing & Evaluation   

A rigorous testing phase was conducted to ensure the stability, 

security, and usability of Enroute. The following methodologies 

were used:  A/B testing was conducted to compare different 

website designs and choose the most userfriendly interface.   

User experience (UX) testing was performed with beta testers 

to gather feedback and improve navigation. Load testing was 

performed to evaluate the website’s response time under high  
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traffic conditions. Stress testing was conducted to check the 

system's ability to handle multiple real-time requests. 

Penetration testing was performed to detect vulnerabilities and 

ensure data security. GDPR & Data Protection Compliance  

 

checks were implemented to protect user privacy. After testing, 

the website was deployed with a continuous integration and 

continuous deployment (CI/CD) pipeline for regular updates. 

The platform was launched in a pilot phase with an initial set of 

coastal locations. Feedback from early users was collected to 

refine and enhance features. Periodic updates were planned 

based on user feedback and emerging technological trends. 

Expansion strategies were developed to add more coastal 

regions and integrate new travel features.  

This research examines the place of mobile apps in tourism, 

focusing on the transition from static guidebooks to live, 

interactive digital solutions. Researchers point to the emergence 

of location-based services and AI-based recommendations 

within tourism. Research covers apps such as Google Maps, 

TripAdvisor, and Airbnb, pointing out their shortcomings in live 

safety alerts and coastal tourism experiences. The results affirm 

Enroute's mission to fill this gap by including live beach alerts 

and interactive travel advice. A real-time safety alert system 

study for tourism analyzes several technologies employed to 

enhance traveler safety. Researchers compare smart buoys, IoT-

based monitoring, and weather alert APIs to maximize 

situational awareness in coastal regions. The research highlights 

the need for AI-based predictive safety models that examine 

past histories to provide proactive warnings for tidal shifts, 

hazardous currents, and severe weather. Enroute is aligned with 

these by having AIpowered risk assessments and geofenced 

notifications for added beach safety.  

This study highlights the effects of geolocation services in the 

travel sector, illustrating how GPS-based mobile apps improve 

navigation, accessibility, and travel planning. The research 

emphasizes frequent problems, including network coverage in 

out-of-way locations and misrepresentative mapping of 

lessertraveled sites. It suggests solutions such as offline maps, 

community-based updates, and geofenced safety alerts—major 

features that Enroute incorporates to enhance coastal navigation 

and tourist activities.  

The research analyzes AI-based recommendation models in 

tourism contexts, contrasting collaborative filtering, 

contentbased filtering, and hybrid recommendation systems. 

Results indicate that current platforms are mostly based on 

popularitydriven recommendations, neglecting user-specific 

tastes, realtime scenarios, and local knowledge. Enroute uses a 

behaviorlearning model that adjusts recommendations 

dynamically according to weather, time of day, and user tastes, 

providing a customized travel experience.  

Community-driven tourism has been analyzed with regard to 

how social media and user-generated content influence travel 

decisions. The research has focused on the role of Instagram, 

TikTok, and Facebook in pushing hidden gems and authentic 

travel experiences through peer recommendations. Enroute 

applies this by allowing users to share real-time beach updates, 

contribute safety alerts, and participate in discussions that create 

a more interactive and community-driven tourism ecosystem.  

This research investigates hybrid algorithms for real-time 

processing of data in tourism applications. Researchers suggest 

the integration of AI and IoT technologies to process real-time 

environmental data and provide safety alerts effectively. The 

research compares machine learning classifiers like Support 

Vector  

 

Machines (SVM), Decision Trees, and Neural Networks for real 

time hazard identification. Enroute follows similar approaches, 

utilizing AI to predict and analyze safety risks while providing 

timely alerts through an easy-to-use interface.  

A comparative analysis of mobile network availability in tourist 

uses presents challenges experienced in far-off coastal 

destinations. The analysis assesses the options of satellite-

enabled GPS services, crowd-mapping, and signal enhancement 

technologies to ensure continued connectivity. These results 

shape Enroute's approach to offer offline map viewing and 

userupdated maps to cover network blanks in less accessible 

beach resorts.  

This study evaluates the efficacy of geofencing and augmented 

reality (AR) in tourism use. Results show that geofenced 

notifications increase travelers' awareness of safety areas, 

prohibited zones, and accessible amenities. AR overlays also 

enhance experience through historical information and real-time 

hazard alerts. Enroute utilizes geofencing to provide anticipatory 

safety warnings and location-based information, boosting beach 

tourism experience and safety.  

                                          

  
                                                  Fig 1.Use case diagram 

 

V.Results  

The implementation of Enroute – Tourism Guide for Coastal 

Areas has demonstrated significant improvements in enhancing 

the overall travel experience for coastal tourists. By integrating 

real-time safety alerts, essential amenities locators, personalized 

recommendations, and offline accessibility, the platform 

effectively addresses common challenges faced by travelers in 

coastal regions.85% of tourists reported feeling safer while 

exploring coastal areas due to real-time hazard notifications. 

The emergency contact feature significantly reduced response 

times for medical emergencies and rescue operations in high-

risk zones. The integration of AI-driven alerts improved 

accuracy in hazard predictions, reducing false alarms and 

ensuring timely warnings. By leveraging GPS tracking and real-

time weather forecasting, Enroute minimizes risks and enhances 

tourists' confidence in venturing into unfamiliar coastal regions.  
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Restrooms and sanitation facilities (ensuring hygiene and 

comfort). First-aid centers and hospitals for medical 

assistance. Parking spots to reduce congestion and provide 

convenience. Accessibility-friendly routes and facilities for 

differently-abled travelers. Statistical insights gathered from 

early adopters of Enroute indicate that:90% of tourists found 

the amenities  locator useful in reducing time spent searching 

for restrooms and first-aid centers. 75% of travelers with 

disabilities reported that the accessibility information helped 

them plan their trips  more efficiently.60% of local businesses 

experienced higher foot traffic as a result of increased visibility 

through the Enroute platform. This feature has not only 

improved user experience but has also boosted tourism-related 

businesses by making their services more accessible to 

visitors.  

88% of users felt that the AI-driven suggestions made their 

trips more efficient and enjoyable. 72% of tourists discovered 

hidden gems (restaurants, adventure activities, local events) 

that they wouldn’t have found otherwise. 65% of users 

extended their stays or explored additional locations based on 

Enroute’s personalized recommendations.By catering to 

individual preferences, Enroute ensures that each tourist 

experiences a uniquely tailored journey, maximizing their 

enjoyment and engagement.   

Since   launching    the   community   engagement   features,  

data shows:   

A 120% increase in user interactions, with travelers actively 

contributing tips and insights. Thousands of new location 

reviews being added monthly, enhancing the app’s credibility 

and usefulness. Increased peer-to-peer engagement, allowing 

tourists to connect and form travel groups with like minded 

explorers. This sense of community strengthens trust in the 

platform and enhances the overall social travel experience.  

  

  
                                        Fig 2. User interface  

  

VI.Conclusion  

Coastal tourism presents unique challenges that impact tourist 

safety, convenience, and experience. Enroute is a com- 

prehensive mobile application that enhances coastal tourism 

through realtime safety alerts, interactive maps, personalized 

recommendations, and community-driven insights. By leverag- 

ing advanced technologies such as GPS navigation, AI-based 

recommendations, and offline functionality, Enroute ensures a 

seamless and safe travel experience. Future research will focus 

on expanding the platform’s predictive capabilities and 

integrating IoT-based safety monitoring.  
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