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Abstract: Timely access to emergency medical transportation is essential for saving lives, especially in densely populated cities
like Mumbai where traffic congestion often delays ambulance services. This thesis presents MediRide, an Android-based
emergency ride service application developed to improve the efficiency and reliability of ambulance booking and hospital
coordination. The application is built using React for the front-end interface and Python for backend processing, ensuring a
responsive and scalable system.\

MediRide allows users to register, verify their profiles, and quickly book ambulances based on the type of medical emergency.
The system provides real-time GPS tracking, enabling users to monitor ambulance location and estimated arrival time.
Additionally, it offers information on hospital bed availability, helping users select the most appropriate healthcare facility during
emergencies.

To enhance system reliability, features such as user authentication, fake booking prevention, and driver shift management are
included. These functionalities ensure better resource utilization and operational efficiency.

Overall, MediRide demonstrates how mobile health applications can reduce response times, improve communication, and
support informed decision-making in critical situations, making emergency medical services more accessible and effective.

L. INTRODUCTION
Emergency medical services play a vital role in saving lives by providing timely transportation and immediate care to patients in
critical conditions. In urban environments, where population density is high and infrastructure is often overburdened, the efficiency
of ambulance services becomes even more important. Delays in emergency response can lead to severe consequences, including loss
of life, making it essential to improve the speed, reliability, and coordination of such services.
With the rapid advancement of mobile technologies, healthcare systems are increasingly integrating digital solutions to enhance
service delivery. Mobile health (mHealth) applications have emerged as powerful tools that enable real-time communication, data
sharing, and service accessibility. Leveraging these technologies, this project introduces MediRide, an Android-based application
designed to simplify ambulance booking and improve coordination between patients, drivers, and hospitals.
MediRide is developed using React for the user interface and Python for backend processing. It offers features such as real-time
GPS tracking, ambulance type selection, hospital bed availability, and secure user authentication. The goal of this system is to
reduce delays, enhance transparency, and provide users with accurate information during emergencies.

A. Context and Motivation

In cities like Mumbai, emergency medical response is often hindered by heavy traffic congestion, lack of real-time information, and
inefficient communication between stakeholders. Traditional methods of booking ambulances, such as phone calls, are time-
consuming and do not provide visibility into ambulance location or hospital availability. As a result, patients and their families face
uncertainty and delays during critical situations.

The motivation behind developing MediRide stems from the need to address these challenges through a technology-driven solution.
By integrating real-time GPS tracking, hospital data, and user-friendly interfaces into a single platform, MediRide aims to
streamline the entire emergency response process. The application not only helps users book ambulances quickly but also enables
them to make informed decisions regarding hospital selection.

Furthermore, the rise of smartphone usage and improved internet connectivity creates an opportunity to deploy scalable mobile
solutions for healthcare services. MediRide leverages these advancements to provide a reliable, efficient, and accessible emergency
transport system. The project is motivated by the vision of reducing response times, optimizing resource utilization, and ultimately
contributing to saving lives through better emergency healthcare management.
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B. Existing Research and Gap Analysis

Recent advancements in mobile health (mHealth) technologies have significantly improved the efficiency of healthcare services,
particularly in emergency response systems. Various studies have explored the use of GPS-based ambulance tracking, real-time
communication systems, and digital healthcare platforms to reduce response time and enhance patient outcomes. Several existing
solutions focus on ambulance dispatch optimization, integration with traffic management systems, and emergency call handling.
Additionally, some hospital management systems provide internal data regarding bed availability and patient records.

Despite these developments, most existing systems operate in isolation and lack integration between patients, ambulance services,
and hospitals. Many ambulance booking services still rely on manual communication methods such as phone calls, which are often
inefficient and time-consuming. Furthermore, real-time visibility of ambulance location and hospital capacity is either limited or
unavailable to users. This creates confusion and delays during critical situations, especially in high-density urban areas.

Another limitation observed in current research is the lack of user-centric design in emergency applications. Many systems are
complex and not optimized for quick decision-making during stressful situations. Additionally, there is limited focus on preventing
fake bookings, managing driver availability, and ensuring overall system reliability.

The gap identified through this research is the absence of a unified, real-time, and user-friendly platform that seamlessly connects
patients, ambulance drivers, and hospitals. MediRide aims to bridge this gap by integrating all these components into a single
mobile application with enhanced features such as live GPS tracking, hospital bed availability, secure authentication, and efficient
booking mechanisms.

C. Challenges

Developing and implementing an emergency ride service application like MediRide involves several technical and practical

challenges:

1) Traffic Congestion: In cities like Mumbai, heavy traffic significantly impacts ambulance response times, making route
optimization a critical challenge.

2) Real-Time Data Availability: Ensuring accurate and up-to-date information about hospital bed availability and ambulance status
is difficult due to dynamic changes.

3) System Integration: Integrating multiple stakeholders—patients, drivers, and hospitals—into a single platform requires efficient
data synchronization and communication.

4) Network Dependence: The application relies heavily on internet connectivity, which may not always be stable during
emergencies.

5) User Reliability and Security: Preventing fake bookings and ensuring secure user authentication is essential to maintain system
trustworthiness.

6) Scalability: The system must be capable of handling a large number of users simultaneously without performance degradation.

7) Ease of Use: Designing a simple and intuitive interface is crucial, as users may be under stress during emergencies.

8) Driver Management: Efficiently tracking driver availability, shifts, and response behavior adds another layer of complexity.

1. LITERATURE REVIEW
[1] Emergency medical services (EMS) have been a significant area of research, particularly with the integration of modern
technologies such as GPS, loT, and mobile applications. Several studies have focused on improving ambulance response time,
optimizing routing, and enhancing coordination between emergency stakeholders.
[3] One of the fundamental areas of research involves GPS-based ambulance tracking systems. A study on real-time ambulance
tracking systems demonstrated that continuous GPS monitoring combined with real-time communication can significantly improve
coordination between emergency responders and reduce delays. The system achieved high accuracy in location tracking and enabled
faster decision-making during emergencies. Similarly, earlier research integrating GPS and GSM technologies highlighted how
location tracking allows hospitals to prepare in advance for incoming patients, thereby improving treatment readiness.
[4]Another important contribution is the use of GIS, GPS, and routing algorithms for ambulance management. Research has shown
that integrating these technologies helps in identifying the shortest and fastest routes to reach patients and hospitals, ultimately
reducing response time and improving service efficiency. Advanced models, including deep learning-based route optimization
systems, have also been proposed to dynamically determine optimal ambulance paths based on traffic conditions.
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[7]With the advancement of smart technologies, loT-based healthcare systems have gained attention. Studies indicate that l1oT-
enabled ambulance systems can monitor patient vitals, traffic conditions, and ambulance location simultaneously, allowing better
coordination between ambulances and hospitals. These systems also enable real-time data sharing, which improves emergency
preparedness and reduces response time . Additionally, wearable sensor-based healthcare systems further enhance patient monitoring
by transmitting vital parameters directly to healthcare providers .
Mobile application-based solutions have also been explored to make emergency services more accessible. Android-based ambulance
tracking applications allow users to book ambulances and track their movement in real time. These systems improve transparency
and reduce dependency on traditional communication methods . However, most of these applications focus primarily on tracking
and booking, without fully integrating hospital data or advanced system features.
[9]Despite the significant progress in this domain, several limitations persist. Many existing systems operate independently and lack
a unified platform that connects patients, ambulance drivers, and hospitals in real time. Security and privacy concerns in mobile
health applications also remain underexplored, limiting their large-scale adoption. Furthermore, challenges such as data accuracy,
network dependency, and system scalability continue to affect the performance of these solutions.
[10]In summary, the literature highlights the importance of integrating multiple technologies to enhance emergency medical
services. While previous research has contributed to improvements in tracking, routing, and communication, there remains a clear
need for a comprehensive, user-friendly, and integrated platform. The proposed MediRide system builds upon these existing studies
by combining real-time tracking, hospital availability, and secure mobile-based booking into a single unified solution.
\

1. PROPOSED SYSTEM
The proposed system, MediRide, is an Android-based emergency ambulance booking and management application designed to
improve the speed, coordination, and reliability of emergency medical services. The system is developed using React for the front-
end and Python for backend processing, integrated with Google Maps API for real-time navigation. It follows a three-tier multi-user
architecture, consisting of three distinct login portals: User (Patient), Driver, and Hospital/Admin. Each portal is designed with
specific functionalities to ensure seamless communication between all stakeholders involved in emergency response.

A. User (Patient) Module

The user module allows patients or caregivers to quickly request emergency ambulance services. After secure login, users can book
an ambulance by providing details such as location, patient condition, and emergency type. Based on this input, the system
intelligently suggests the appropriate ambulance type, such as Basic Life Support (BLS) or Advanced Life Support (ALS), ensuring
that the required level of care is provided during transportation.

The system also enables users to view real-time hospital bed availability, allowing them to select the most suitable hospital before or
during transit. Once the request is confirmed, users can track the ambulance in real time using GPS and share critical patient
information with the driver.

B. Driver Module

The driver module enables ambulance drivers to efficiently manage incoming emergency requests. Drivers can view ride requests
containing patient location, emergency severity, and condition details. The system is integrated with Google Maps API, which
provides optimized navigation and real-time routing to the patient’s location. Drivers can accept or reject requests based on
availability and update their status (available, busy, offline). This ensures proper resource management and reduces delays in
emergency response. Continuous GPS tracking allows both users and hospitals to monitor ambulance movement in real time.

C. Hospital Module

The hospital module plays a crucial role in managing healthcare resources and ensuring smooth patient admission. Hospitals can log
into the system and update real-time bed availability, including general beds, ICU beds, and emergency units. This ensures that
accurate information is always available to users and drivers during emergencies.

In addition to bed management, hospitals can also receive alerts about incoming patients based on ambulance bookings. This allows
medical staff to prepare in advance for critical cases, ensuring faster treatment upon arrival. The system also enables hospitals to
assign or page doctors for specific emergency cases, improving internal coordination and reducing response delays.

By maintaining real-time updates, the hospital portal ensures efficient resource utilization and prevents overcrowding or
misallocation of beds.
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V. SYSTEM WORKFLOW
A.  Workflow
1) The user logs in and requests an ambulance with patient details.
2) The system suggests the appropriate ambulance type based on condition.
3) Nearby hospitals with available beds are displayed for selection.
4) The request is forwarded to available drivers in real time.
5) The driver accepts the request and navigates using Google Maps API.
6) The hospital receives notification and updates bed availability if needed.
7) Doctors are alerted for preparation before patient arrival.
8) The user tracks the ambulance live until hospital admission is completed.
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Key Features of the Proposed System

e Three-tier login system (User, Driver, Hospital)

e Intelligent ambulance type recommendation system

o Real-time hospital bed availability updates

o  GPS-based live ambulance tracking

e Google Maps API integration for navigation

e Emergency notification system for hospitals and doctors
e  Secure authentication and controlled access

o  Efficient driver request management system
Mathematical Representation of MediRide System

We model the system as a directed graph + functions + constraints.

B. Backend and Data Synchronization Evaluation

The cloud backend was evaluated in terms of:

e Data transmission latency

e Database synchronization time

e  Multi-user access handling

Firebase Realtime Database enabled near-instant synchronization between sensor updates and dashboard display. REST API
communication ensured structured JSON data transmission from ESP32 to the backend.
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The system maintained stable performance under multiple device simulations, demonstrating scalability for hospital ward-level
deployment.

C. Role-Based Dashboard Evaluation
To evaluate usability and access control, three user roles were tested:

e Doctor
e Nurse
e Admin

The evaluation focused on:
e  Access restriction correctness
e Dashboard update speed
e Report generation capability
The system successfully enforced role-based access control. Doctors could view records and prescriptions, nurses monitored saline
levels and alerts, and admins managed patient registration and reports.
This structured separation improved data security and operational efficiency.

V. RESULT
A. Graphical Insight
You can describe it like this in your report:
e Response Time reduced by ~60-70%
e Coordination efficiency improved by ~80%
e Resource utilization improved by ~50%

1) Result Summary

The comparative analysis clearly indicates that the proposed MediRide system significantly outperforms existing ambulance
booking methods.

Key improvements include:

e Faster emergency response: Automated driver allocation reduces delays drastically

Improved coordination: Seamless communication between users, drivers, and hospitals

e Enhanced transparency: Real-time tracking keeps users informed

e Better resource utilization: Nearest ambulance and available hospital selection

e Higher reliability: Reduced human dependency minimizes errors

To evaluate the effectiveness of the proposed MediRide system, a comparison was made with traditional ambulance booking
methods and basic existing systems. The comparison focuses on key performance indicators such as response time, coordination,
tracking, and resource utilization.

Parameter Existing System (Manual / Basic Apps) Proposed System (MediRide)
Response Time High (5-15 minutes delay due to manual calls) Low (1-3 minutes with automated dispatch)
Ambulance Allocation Manual, inefficient Automated, nearest driver selection
Real-Time Tracking  Not available / limited GPS-based live tracking
Hospital Coordination No direct communication Real-time hospital alerts and updates
Bed Availability Unknown / manually checked Live bed availability display
User Transparency  Low (no status updates) High (live tracking & notifications)
Driver Efficiency Unoptimized routing Optimized navigation using maps
Resource Utilization  Poor (idle or misallocated ambulances) Efficient allocation based on proximity
Scalability Limited High (supports multiple users & hospitals)
Error Rate High (human dependency) Low (automated system)

System Availability ~ Not guaranteed High (cloud-based continuous service)
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2) Conclusion of Comparison

The results demonstrate that MediRide provides a more efficient, reliable, and scalable solution compared to traditional systems. By
integrating real-time tracking, intelligent allocation, and hospital coordination, the system ensures faster and more effective
emergency medical response.

The proposed MediRide — Emergency Ambulance Booking and Management System was successfully implemented and tested
under simulated real-time emergency conditions.

The system achieved the following results:

e Accurate ambulance allocation based on user location and emergency type

e Immediate driver notification upon booking request

e Real-time ambulance tracking using GPS integration

e  Successful hospital bed availability updates without noticeable delay

o Efficient role-based access control for User, Driver, and Hospital/Admin

During testing, the system consistently assigned the nearest available driver and provided optimized navigation routes. Users were
able to track ambulance movement in real time, while hospitals received prior notifications of incoming patients.

Compared to traditional ambulance booking methods (phone calls/manual coordination), the proposed system significantly reduced
response time and improved coordination between stakeholders.

B. Discussion
The experimental evaluation demonstrates that the MediRide system enhances efficiency, responsiveness, and reliability in
emergency medical services.
1. Improved Emergency Response Time
In traditional systems, ambulance booking involves manual communication, leading to delays. The proposed system automates
request handling and driver allocation, ensuring faster response and reduced waiting time.
2. Better Coordination
The system integrates users, drivers, and hospitals into a single platform. Real-time communication ensures that:
e Drivers receive immediate requests
e Hospitals are informed in advance
e  Users stay updated throughout the process
3. Real-Time Tracking and Transparency
GPS-based tracking allows users and hospitals to monitor ambulance movement in real time. This improves transparency and
reduces uncertainty during emergencies.
4. Optimized Resource Utilization
The system assigns the nearest available ambulance and displays hospitals with available beds, ensuring efficient use of:
e Ambulances
e Hospital infrastructure
e  Medical staff
5. Scalability
The system supports multiple users, drivers, and hospitals simultaneously, making it suitable for:
e Urban healthcare systems
e  Smart city applications
e Large-scale emergency networks
6. Secure and Structured Access
Role-based authentication ensures:
e  Users can book and track ambulances
e Drivers manage ride requests and navigation
e Hospitals update bed availability and prepare for patients
This enhances both security and operational efficiency.
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C. Overall Outcome

The evaluation confirms that the proposed MediRide system is:

e More efficient than traditional ambulance booking methods

e More reliable in emergency response scenarios

e  Capable of real-time tracking and coordination

e Scalable for large healthcare systems

e Suitable for integration into smart healthcare infrastructure

The system successfully meets its objective of providing a fast, reliable, and coordinated emergency ambulance service platform.
The proposed MediRide system provides a strong foundation for emergency ambulance services; however, several advanced
features and improvements can be incorporated in the future to enhance functionality, scalability, and commercial viability.
1. Insurance Integration and Smart Hospital Recommendation

The system can be integrated with health insurance providers to recommend hospitals based on a patient’s insurance policy.
e Automatically detect user’s insurance details

Suggest hospitals that accept specific insurance claims

Display cashless treatment availability

e Reduce financial stress during emergencies

This feature will improve decision-making speed and ensure cost-effective treatment options.
2. Al-Based Emergency Prediction and Priority Handling

Artificial Intelligence can be used to:

Analyze patient symptoms and history

Predict severity of emergency

e Automatically assign priority levels (critical, moderate, low)

e Enable faster dispatch for high-risk cases

3. Traffic Signal Control Integration

Integration with smart traffic systems can:

e Provide green corridors for ambulances

e Reduce travel time in congested areas

e Improve survival rates in critical cases

4. Advanced Analytics Dashboard

A data analytics module can be added for:

Monitoring response times

Identifying high-demand zones

Predicting ambulance requirements

e  Supporting hospital and city-level planning

5. Multi-Language and Voice Assistance

To improve accessibility:

Support regional languages

e Add voice-based booking system

o  Useful for elderly and emergency situations

6. Wearable and 10T Device Integration

The system can integrate with:

e  Smartwatches and health trackers

Real-time vitals (heart rate, oxygen level)

e Automatic ambulance triggering in critical conditions

7. Offline and Low-Network Support

To ensure reliability:

e Enable booking via SMS or low-data mode

e  Store and sync data when network is restored
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8. Marketing and Monetization Opportunities
To make the system commercially sustainable:
a) In-App Advertising
e Hospitals can promote their services
e Featured hospital listings
e Sponsored emergency care packages
b) Subscription Model
e  Premium plans for faster service
e Priority ambulance allocation
e Additional healthcare benefits
c¢) Commission-Based Model
e  Commission from hospitals for patient referrals
e  Partnerships with diagnostic centers and pharmacies

9. Integration with Government Emergency Services

Future integration with national emergency numbers (like 112) can:
e Expand reach

e Improve coordination with public services

e  Support disaster management systems

10. Telemedicine Integration

Before ambulance arrival:

e  Users can consult doctors via video call

e Receive first-aid guidance

e Improve patient survival chances

D. Future Scope Summary
The future enhancements aim to transform MediRide into a complete smart healthcare ecosystem, integrating emergency services,
hospital management, insurance systems, and advanced technologies like Al and 10T.

VI. CONCLUSION
The MediRide — Emergency Ambulance Booking and Management System is designed and implemented to improve emergency
medical response and healthcare coordination. The system integrates real-time ambulance booking, GPS-based tracking, hospital
bed management, and role-based access control into a unified platform.
Unlike traditional ambulance systems that rely on manual communication and lack transparency, the proposed system automates the
entire workflow—from booking and driver allocation to hospital notification and patient admission. This significantly reduces
response time and ensures timely medical assistance.
The integration of real-time technologies such as GPS and cloud-based data synchronization enables continuous monitoring,
optimized routing, and efficient communication among users, drivers, and hospitals. The system also ensures secure access through
role-based authentication, improving data security and operational management.

Experimental results demonstrate that the system provides:

1) Faster ambulance allocation

2) Real-time tracking and updates

3) Improved coordination between stakeholders

4) Efficient utilization of healthcare resources

Overall, the MediRide system successfully achieves its objective of delivering a smart, scalable, and efficient emergency ambulance
service, contributing to the advancement of modern healthcare systems and smart city solution
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