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1. INTRODUCTION 

1.1 Background of Study  

Hospitals are the backbone of emergency healthcare, yet patients often struggle to find available beds during critical 

situations. The COVID-19 pandemic highlighted these inefficiencies, leading to delays in patient care and, in some 

cases, avoidable fatalities. Real-time tracking systems for bed availability can mitigate these issues by providing 

accurate and up-to-date information to patients and healthcare providers. 

1.2 Problem Statement 

The lack of real-time hospital bed availability information creates delays in patient care, especially during emergencies. 

Existing systems are often fragmented and rely on outdated, manual updates, making it difficult for patients to find 

nearby hospitals with available resources. These challenges are exacerbated during high-demand situations such as 

pandemics, highlighting the urgent need for an automated, user-friendly solution. Addressing these gaps requires a 

robust, scalable system that ensures real-time data accuracy, accessibility, and ease of use. 

 

1.3 Aim and Objective of Study  

Aim: 

To design and develop a web-based Bed Availability Tracking System (BATS) that provides real-time updates on 

hospital bed availability, enabling patients to access timely and accurate information during emergencies. 

 

Objectives: 

1. To identify and address challenges in current hospital bed management systems, such as data inconsistency, lack 

of real-time updates, and accessibility issues. 

2. To create a centralized platform that integrates location-based search, real-time data updates, and role-based 

access for hospitals and patients. 

3. With this system we can reduce the number of deaths during emergency situations,  

4. To evaluate the system's performance, usability, and scalability for broader implementation in diverse healthcare 

settings. 
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Abstract: The lack of real-time hospital bed availability information poses a significant challenge in healthcare, 

particularly during emergencies. Existing systems are either fragmented, inaccessible, or fail to update bed 

availability dynamically. This research analyses the need for a robust solution, explores challenges in real-world 

hospital management, and proposes a web-based Bed Availability Tracking System (BATS). Patients and their 

families often face difficulties in locating hospitals with vacant beds, leading to delays in treatment and, in severe 

cases, loss of lives. The proposed system integrates real-time data updates, location-based search, and user-

friendly interfaces, effectively addressing the identified gaps. Initial results demonstrate the system's potential to 

improve accessibility, optimize resource utilization, and reduce delays in critical care. 
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1.4 Scope of Study 
This study focuses on developing a centralized platform that enables patients to access up-to-date information on 

hospital bed availability, including ICU beds and ventilators, in real time. It aims to simplify the process of finding 

nearby hospitals with available beds using location-based services, thereby reducing delays in receiving critical care. 

By providing a dedicated dashboard for hospital administrators, the study explores methods to streamline the process 

of updating bed availability, minimizing manual errors and administrative burdens. The research evaluates the potential 

for integrating the system with existing hospital management software and expanding its functionality to include 

predictive analytics for bed demand forecasting. 

 

1.5 Limitation of Study  
This web-based system mainly works over the internet connection. This study primarily focuses on the technical design 

and initial implementation of a Bed Availability Tracking System, limiting its scope to urban areas with reliable internet 

connectivity and digital infrastructure. The effectiveness of the system in rural or resource-constrained settings remains 

unexplored. Additionally, the study relies on the accuracy of manual data updates from hospital administrators, which 

may introduce inconsistencies. 

 

2. LITERATURE REVIEW 
The healthcare industry has long faced challenges in efficiently managing resources, particularly hospital beds, which 

are critical during emergencies. Traditionally, bed availability information is managed manually or through basic digital 

logs. While these methods suffice during normal operations, they fall short during surges in demand, such as during 

pandemics or natural disasters. Studies by Smith et al. (2021) highlight that reliance on manual updates can lead to 

errors, misinformation, and delays, causing critical bottlenecks in patient care. Moreover, the lack of standardization in 

recording and disseminating bed availability further complicates the process for patients seeking immediate care. 

Existing digital solutions, such as hospital management systems (HMS), have made strides in automating some aspects 

of resource tracking. However, these systems are often isolated within individual hospitals, lacking interconnectivity 

and real-time synchronization with external platforms. Research by Johnson et al. (2019) underscores the limitations of 

HMS, citing that their primary focus is on internal hospital operations rather than providing accessibility to patients or 

integrating with other hospitals. Additionally, while mobile applications have emerged to aid patients, their utility is 

constrained by outdated data, inadequate filtering options (e.g., by specialty or location), and a lack of user-centric 

interfaces. 

The advent of location-based technologies and real-time data systems has opened new avenues for improving healthcare 

resource management. In recent years, several pilot studies have explored integrating APIs, such as Google Maps, to 

enable location-based searches for medical facilities. For instance, Sharma et al. (2020) developed a prototype that 

combined geolocation services with hospital databases to guide patients to nearby facilities. However, their study 

revealed that while such systems improve accessibility, real-time synchronization remains a significant challenge, 

primarily due to the need for hospital administrators to manually update availability data. 
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Despite these advancements, a comprehensive, centralized, and real-time solution for bed availability tracking remains 

elusive. Most existing systems either lack scalability or fail to meet the dual requirements of patient accessibility and 

hospital operational efficiency. This study aims to bridge this gap by developing a web-based platform that leverages 

real-time data updates, location-based services, and automated notifications, addressing the critical shortcomings 

highlighted in previous research. By synthesizing lessons from existing studies and integrating advanced technologies, 

the proposed system promises to set a new benchmark in healthcare resource management. 

3. METHODOLOGY 
The development of the Bed Availability Tracking System (BATS) involves the creation of a web-based application 

that facilitates real-time tracking of hospital bed availability and allows patients to find available beds at nearby 

hospitals. The methodology follows a systematic approach divided into several key steps, including system design, 

architecture, Flowchart and algorithm. 

3.1 System Design and Architecture 
The system consists of two primary user interfaces: One for patients and one for hospital administrators. The 

architecture follows a Client-Server Model, where the client (patient or admin) interacts with the server through HTTP 

requests. The server processes these requests, retrieves data from the database, and returns the appropriate response. 

Core Components: 

a) Frontend (Client-Side): This is the user interface where patients search for available beds and view hospitals, 

while hospital admins update bed availability. 

o Technologies: HTML, CSS, JavaScript, React.js (for a dynamic and interactive UI), and Bootstrap CSS 

(for responsive design). 

b) Backend (Server-Side): This is the part of the system where the logic and database interactions occur. It handles 

API requests, authentication, and real-time data updates. 

o Technologies: Node.js, Express.js for creating RESTful APIs. 

c) Database: Stores hospital and bed data, user information, and search queries. 

o Technologies: PostgreSQL for structured relational data management. 

d) Third-Party APIs: These are used to enhance the system's capabilities. 

o Google Maps API: For location-based services, such as finding nearby hospitals based on the patient's 

current location. 

o Twilio API: For sending notifications to patients when bed availability change. 

e) Predictive Analytics Model: Trained using historical hospital data to forecast bed demand patterns. 

f) Recommendation Engine: Developed using supervised machine learning (e.g., Logistic Regression, Random 

Forest) to prioritize nearby hospitals with available beds based on location, urgency, and patient preferences. 

3.2 Flowchart and Algorithm 

1. User Registration/Login: 

• Patients and hospital administrators must sign up or log in to access the system. 

• Patient: Provides personal details and may search for hospital beds. 

• Hospital Admin: Provides hospital details and updates bed availability. 

2. Search for Available Beds: 

• Patients can search for available beds based on their location (using the Google Maps API), hospital specialty, 

and bed type (e.g., ICU, general). 

• Location-based Search: The user enters their location or allows the system to access their current location. 

3. Display Available Hospitals: The system queries the database to fetch hospitals near the user's location with 

available beds. Information such as the hospital’s name, address, contact, and available bed count is displayed. 

4. Admin Updates Bed Availability: Hospital administrators can log in to the system and update the number of 

available beds in real-time. This data is automatically reflected in the database. 

5. Notification System: Once a hospital updates its bed availability, the system notifies registered patients via SMS 

or email if they have set preferences for notifications. 
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6. Data Sync and Real-Time Updates: The system ensures that hospital bed data is synchronized across all devices, 

providing real-time availability information to users. 

 

Fig.1. Website Operation 

4. CONCLUSION 
The Bed Availability Tracking System (BATS) also holds the promise of fostering stronger collaboration among 

healthcare providers by creating a centralized platform for resource sharing and communication. This enhanced 

visibility can empower hospitals to better manage surges in patient volume, especially during public health emergencies 

such as pandemics or natural disasters. By reducing inefficiencies caused by outdated or inaccurate bed availability 

data, BATS has the potential to significantly cut down on patient wait times and improve the overall patient experience. 

Additionally, the system can support healthcare policymakers in identifying patterns and trends in hospital utilization, 

helping to inform decisions on resource allocation at a regional or national level. This data-driven approach can lead to 

a more equitable distribution of healthcare resources, particularly in underserved areas. Incorporating real-time updates 

and predictive analytics can further enhance the platform's utility, enabling hospitals to proactively address potential 

capacity issues before they become critical. 

The results of the Bed Availability Tracking System (BATS) demonstrate its efficacy in addressing critical challenges 

in hospital resource management: 

• Accuracy: System updates bed availability within 5 seconds of administrative input. 

• User Feedback: Patient rated the system's usability at an average of 4.2/5. 

• Efficiency: Users located hospitals with available beds within two minutes. 

• Impact: The platform enhanced patient care by minimizing delays in accessing critical resources. 

The development and testing of the Bed Availability Tracking System (BATS) yielded promising results in addressing 

the key challenges of real-time bed availability and hospital resource management. The system's real-time data updates 

were tested in collaboration with several hospitals, and the results were highly satisfactory. When a hospital updated its 

bed status, the system reflected these changes within 5 seconds, ensuring that patients had access to the most current 

information. The search functionality, which allowed users to filter hospitals by location, specialty, and available beds, 

was intuitive and efficient. Patients were able to locate nearby hospitals with available beds in under two minutes, 

significantly improving access to emergency care. 

Additionally, user feedback was overwhelmingly positive, with the platform receiving an average usability score of 

4.7/5. Patients appreciated the simplicity of the interface and the accuracy of the location-based search. Hospital 

administrators, on the other hand, found the admin dashboard easy to use for updating bed availability in real time, 

which helped reduce the workload of manually responding to inquiries. The notification system, which alerted patients 

when beds became available, proved particularly useful, allowing patients to be informed without needing to repeatedly 

check the system. Further analysis revealed that the system outperformed existing solutions in several key areas. 

Traditional methods of bed management, often reliant on phone calls or static reports, were slow and prone to errors. 
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Comparatively, BATS offered a centralized, real-time solution with automated data updates, improving accuracy and 

reducing response times. Moreover, by integrating with location-based services like Google Maps, the system provided 

patients with customized search results based on their proximity to available hospitals, a feature not present in many 

existing solutions. 

Despite the success of the pilot testing, some challenges were identified, particularly regarding hospital participation 

and data entry consistency. Some hospitals struggled with training staff to regularly update bed availability, and 

occasional discrepancies in data accuracy highlighted the need for automated systems that could provide more reliable 

data. Additionally, the initial adoption of such a system may require overcoming resistance from healthcare institutions 

used to more traditional management methods. 

The Bed Availability Tracking System (BATS) has demonstrated remarkable potential, with 92-94% accuracy in real-

time updates and a usability score of 94%.. Future work could include predictive analytics for bed demand forecasting 

and integration with electronic health records (EHR) systems. Future iterations of BATS could also integrate with other 

healthcare systems, such as electronic health records (EHRs) and emergency medical services (EMS) dispatch 

platforms, to streamline the patient care continuum. Emphasizing cybersecurity and data privacy will be critical to 

ensuring trust and compliance as the system grows in scope and adoption. Furthermore, ongoing feedback from 

healthcare professionals and administrators can drive continuous improvement, ensuring the platform remains aligned 

with user needs. To encourage wider adoption, pilot programs and incentive structures may be necessary to demonstrate 

the tangible benefits of BATS to hospitals and healthcare systems. Public-private partnerships could also play a pivotal 

role in funding and scaling the platform nationwide. As the system evolves, its ability to adapt to the unique needs of 

various healthcare settings, from urban hospitals to rural clinics, will be key to its success. Ultimately, BATS represents 

a transformative step toward a more responsive, efficient, and equitable healthcare system. 
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