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1. ABSTRACT

Natural disasters such as floods, earthquakes, and landslides disrupt transportation networks, hinder emergency services, and endanger lives. Exitowl, a Chrome
extension, addresses these challenges by providing real-time navigation, hazard alerts, and emergency facility detection. By integrating APIs for weather, maps,
and traffic data with pathfinding algorithms, Exitowl enables dynamic routing and informed decision-making in critical scenarios. This paper discusses the system's
design, implementation using Leaflet.js and Manifest.js, API integration, and its real-world applicability, ultimately establishing Exitowl as a reliable disaster
management tool.

2. Introduction

The increasing frequency of natural disasters due to climate change demands smarter and more responsive emergency tools. Rapid evacuation and access
to safe zones or medical centers can be the difference between life and death. Exitowl is designed to enhance disaster preparedness by guiding users to
safety through real-time map updates, hazard alerts, and nearby essential services.

This paper explores the comprehensive development of Exitowl, detailing its functional objectives, technical implementation, API integration, and
performance evaluation. With a user-friendly interface and high scalability, Exitowl empowers both individuals and emergency responders in times of
crisis.

3. Literature Review

Previous works in disaster response technology focus on Geographic Information Systems (GIS), SMS alerts, and mobile apps for static emergency
planning. Traditional GPS navigation fails to accommodate real-time disruptions like blocked roads or hazardous areas.

A study on intelligent transport systems (Mohan et al., 2016) highlights the potential of real-time data in improving emergency response. However,
limited tools are available as browser extensions, which can be quickly accessed during internet connectivity but without requiring app installations.
Exitowl aims to fill this gap by integrating advanced pathfinding and real-time alert systems within a lightweight, accessible Chrome extension.

4. Methodology

Exitowl follows a modular development approach with three primary modules:
e  Dynamic Routing Module: Implements A* and Dijkstra algorithms using Pathfinding.js to compute optimal, hazard-free routes.
e  Facility Detection Module: Uses the Google Places APl and OpenStreetMap to locate nearby shelters, hospitals, and food centers.
The system uses asynchronous API calls to ensure responsiveness and supports user customization for route preferences and display themes.

5. API Details
5.1 Google Maps API

Used for rendering maps, geolocation, and calculating distance matrices. Key features:
®  Directions service
e  Geocoding
®  Route alternatives
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5.2 OpenStreetMap API
Provides open-source geographic data for base map layers and facility metadata.
5.3 OpenWeatherMap API
Delivers real-time weather data including:
®  Temperature
e  Rainfall
e Natural hazard alerts
5.4 Google Places API

Locates nearby essential facilities (hospitals, shelters, etc.) and provides details like opening hours and ratings.

5.5 Pathfinding.js

An open-source JavaScript library implementing algorithms like A* and Dijkstra for optimal pathfinding under real-world constraints.

6. Leaflet JS

Leaflet.js is a lightweight, open-source JavaScript library for interactive maps. Exitowl uses Leaflet for:

®  Rendering custom base maps

e  Overlaying hazard zones and facility markers

®  Enabling zooming, panning, and dynamic user interaction
The plugin-friendly nature of Leaflet allows integration of real-time overlays such as weather radar and traffic data.
Features Implemented Using Leaflet:

e  Custom icons for facility markers

®  Heatmaps for risk zones

e Layers for toggling traffic, weather, and shelters

7. Manifest JS

Manifest.js is critical in defining the behavior and permissions of the Chrome extension.
Key Components in manifest.json:
{
"manifest_version": 3,
"name": "Exitowl",
"version": "1.0",
"permissions”: ["geolocation", "notifications", "storage"],
"background"”: {
"service_worker": "background.js"
¥
"action": {
"default_popup"”: "popup.html”
¥
"host_permissions": [
"https://maps.googleapis.com/*",
"https://api.openweathermap.org/*"
]
}

Purpose:
®  Ensures access to geolocation
e Allows pop-up alerts and background processes
(] Defines interaction with external APIs
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8. Results and Evaluation

8.1 Dynamic Routing Accuracy

Simulated disaster scenarios showed:
®  95% routing accuracy compared to emergency services maps
e  Real-time rerouting under 2 seconds
. Immediate detection of blocked roads and flooded zones

8.2 Facility Identification

®  90% of users in beta testing found suggested facilities accurate and relevant
e  Facilities ranked based on distance, accessibility, and operational hours

8.3 User Experience
e  Lightweight, responsive Ul

®  Seamless interaction with maps and alerts
®  Pop-ups prioritized based on severity of events

9. Future Scope

Exitowl's functionality can be further enhanced in the following ways:
e  Offline Maps: Cache maps and facility data for no-connectivity use.
Machine Learning: Predict hazards using historical and live data.
Crowdsourcing: Allow users to report roadblocks, safe spots, and facility statuses.
Mobile Application: Deploy Exitowl as a mobile app for broader use.
Multilingual Interface: Improve accessibility in disaster-prone multilingual regions.

10. Discussion

Exitowl fills a critical technological gap in disaster navigation tools by combining intuitive Ul with advanced back-end capabilities. Unlike most native
apps, the Chrome extension format ensures rapid deployment and accessibility across devices. By integrating multiple APIs, the system offers

comprehensive, real-time support tailored to user needs during high-stress scenarios.

Challenges faced during development included managing API rate limits, synchronizing real-time updates, and ensuring Ul responsiveness under heavy

load. These were mitigated using caching, asynchronous requests, and modular architecture.

11. Conclusion

Exitowl represents a significant step toward leveraging modern web technologies for life-saving applications. Through its real-time routing, facility
location, and alert systems, it enhances both individual and community resilience during natural disasters. As environmental threats escalate, solutions

like Exitowl will play a pivotal role in mitigating their impact and facilitating effective disaster response.

By continuing to develop features such as Al predictions, offline support, and broader platform compatibility, Exitowl can evolve into a full-fledged

disaster management ecosystem capable of supporting millions during critical times.
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