£ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal gD €O
ISSN: 2581-9429 Volume 5, Issue 7, April 2025 Impact Factor: 7.67

Ambulance Detection using RFID Reader

Prof. Nigade A. A', Aniket Kanade’, Omkar Pawar’, Pruthviraj J undre’, Omkar Sarak®
Professor, Department of Computer Science and Engineering’
Students,DepartmentofComputerScience& Engineering™>*

Navsahyadri Education Society’s Group of Institutions, Polytechnic, Pune, Maharashtra, India

Abstract: In urban environments, ensuring the timely and unobstructed movement of ambulances is critical
for saving lives. Traffic congestion and unawareness of approaching emergency vehicles can lead to delays,
which may be fatal for patients in critical conditions. The proposed system aims to provide an intelligent
solution for ambulance detection and prioritization at traffic signals using RFID (Radio Frequency
Identification) technology. The system involves equipping ambulances with RFID tags and placing RFID
readers at strategic points such as traffic signals. When an RFID reader detects the presence of an
ambulance (through its unique tag), it communicates with the traffic control system to give priority to the
ambulance by turning the traffic light green, thereby clearing the route ahead. This process can be
integrated into existing intelligent traffic management systems to improve the overall efficiency and
response times of emergency services. The RFID-based detection system offers several advantages over
traditional methods like sirens or GPS tracking. It is cost-effective, requires minimal infrastructure
changes, and can function independently of network connectivity, unlike GPS. Moreover, the RFID tags are
passive, meaning they do not require a power source, making them a durable and long-term solution. In
summary, this RFID- based ambulance detection system will contribute to reducing delays at intersections
and ensuring faster and safer transportation for patients incritical conditions. It enhances the effectiveness
of emergency response efforts by automating the process of giving ambulances the right of way without
the need for human intervention
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L. INTRODUCTION
In metropolitan areas, traffic congestion is a major challenge, often impeding the movement of emergency vehicles
such as ambulances. During emergencies, time is of the essence, and any delay caused by traffic congestion can have
serious consequences for patients requiring urgent medical care.Traditional methods, such as sirens and flashing lights,
rely on human drivers to clear the path, which can be inefficient in dense traffic conditions. As a result, there is a
growing need for an automated system to prioritize ambulance movement through traffic, particularly at intersections.
The use of Radio Frequency Identification (RFID) technology offers a promising solution for detecting ambulances and
managing traffic accordingly. RFID is a wireless communication technology that usesradio waves to identify and track
objects equipped with RFID tags. In this system, ambulances are fitted with RFID tags that can be detected by RFID
readers installed at traffic signals. When an ambulance approaches an intersection, the RFID reader identifies the tag
and sends a signal to the traffic control system, automatically giving priority to the ambulance by changing the traffic
light to green. This automated process ensures that ambulances can pass through intersections without unnecessary
delays.
The proposed system not only reduces response times but also enhances road safety by reducing the likelihood of
accidents caused by manual intervention at traffic signals. Moreover, the system can operate independently of network
connectivity, unlike GPS-based solutions, making it more reliable in areas with poor signal reception. RFID technology
is also cost- effective, durable, and requires minimal maintenance, making it suitable for large-scale implementation.
This system represents a step forward in smart city infrastructure, where intelligent traffic management
can improve the overall efficiency of urban transport while prioritizing critical services like emergency response. By
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integrating RFID-based ambulance detection into existing traffic control systems, cities can ensure faster and more
reliable transportation for emergency medical services, ultimately saving lives.

II. LITERATURE REVIEW
RFID technology is increasingly used in ambulance detection to improve emergency response times. Itinvolves
attaching RFID tags to ambulances and placing readers at key locations like traffic signals.
When an ambulance passes, the reader detects the tag and can automatically adjust traffic lights to givethe ambulance
priority, enhancing traffic management.

Key benefits of RFID systems include:

e  Automatic detection and real-time response.

e  Cost-effectiveness compared to other technologies like GPS.

e Non-line-of-sight detection, making it effective in congested areas.
Several studies have demonstrated RFID's effectiveness in reducing ambulance response times at intersections and
during traffic congestion. However, challenges such as range limitations, interference, and environmental impacts need
to be addressed. Future improvements may involve integrating RFID with IoT and hybrid systems (e.g., GPS), as well
as exploring blockchain for datasecurity.

OBJECTIVE

e Inadequate Detection: Existing traffic management systems lack the capability to detect approaching
ambulances in real-time, resulting in delayed responses from both traffic signals and other road users.

e Traffic Signal Coordination: There is a lack of integration between emergency vehicle detection and traffic
signal control systems, preventing automatic prioritization of ambulances at intersections.

e Driver Awareness: Many drivers are unaware of approaching ambulances, leading to insufficient yielding
behavior and further obstructing emergency vehicles.

e Data Reliability: The current methods for tracking ambulance locations are often unreliable, leading to
difficulties in managing their movement through congested areas.

e This project aims to develop an RFID-based ambulance detection system that enhances the real-time detection
and prioritization of ambulances in urban traffic, ultimately reducing response times and improving emergency
medical service efficiency

III. TECHNOLOGY
Arduino Controller (e.g., Arduino Uno or Nano): This microcontroller serves as the brain of the system,
processing inputs from the sensors and handling communication with external devices. It manages sensor data
collection, GPS location tracking, and alert transmissions.
GPS Module (e.g., Neo-6M): The GPS module tracks the real-time location of the soldier. The coordinates
obtained by the GPS are sent to the command center to monitor the soldier's movement and position accurately.
GSM or LoRa Module (e.g., SIM900 for GSM or SX1278 for LoRa): The communication module enables
wireless transmission of the soldier's health and location data to the command center. GSM modules use cellular
networks, while LoRa modules provide long-range, low-power communication in areas with no cellular coverage.
Rechargeable Battery (e.g., Lithium Polymer Battery): Powers all components of the system. The battery is
selected based on mission duration and power requirements to ensure long-lasting operation during field
deployment.

IV. MAJOR FIELD APPLICATION
The Ambulance Detection Using RFID Reader with alternative materials has several major applications:
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e RFID Tag Placement: Ambulances are equipped with durable, passive RFID tags, strategicallyplaced to
ensure reliable detection.

e Reader Installation: RFID readers are installed at traffic signals, positioned to detect approachingambulances
from a distance, ensuring timely traffic light adjustments.

e Traffic System Integration: RFID readers are linked to the traffic control system, allowing real-time traffic
signal changes that prioritize ambulances.

e Real-Time Communication: Fast, real-time response between RFID readers and traffic signals iscritical to
avoid delays.

e Testing & Calibration: Extensive testing ensures proper detection range and timing of traffic lightchanges.

e Redundancy & Fail-Safe: Backup systems and fail-safes prevent false detections and ensurecontinued
operation.

e  Monitoring & Maintenance: Continuous monitoring and regular maintenance ensure systemreliability.

V. ADVANTAGES ANDAPPLICATIONS
ADVANTAGES
Quick and Automatic Identification:
RFID tags on ambulances can be read quickly and automatically without line-of-sight, enabling fast recognition at
checkpoints or traffic signals.
Cost-Effective:
RFID systems are generally less expensive to install and maintain compared to camera-based systems or GPS tracking.
Low Power Requirement:
Passive RFID tags require no power source and have a long lifespan.
Minimizes Human Intervention:
Reduces the need for manual verification of ambulance presence, which helps in emergencies.
Integration with Traffic Systems:
RFID detection can be integrated with traffic light control systems to give priority to ambulances..

APPLICATION
e Robotics
e Home automation
e Prototyping electronics projects
e [oT (Internet of Things) application

VI. CONCLUSION AND FUTURE SCOPE

The RFID-based ambulance detection system offers an effective, automated solution to prioritize ambulances at traffic
signals, reducing delays and improving emergency response times. It's cost- effective, scalable, and enhances road
safety by automating traffic light changes. With potential for future integration into smart city systems, the technology
can further evolve, saving lives by ensuringfaster, safer ambulance transit.

The integration of RFID technology into traffic management systems enhances emergency response efficiency. By
using RFID tags installed in ambulances and RFID readers at traffic signal points, the system can identify approaching
ambulances in real time. This allows for dynamic signal control, such as turning traffic lights green for the ambulance
route, ensuring a smooth and timely passage through congested areas.

Key points in conclusion:
e Improved Emergency Response: The system minimizes delays for ambulances, ensuring patients receive
critical care faster.
e  Automation: Reduces the need for manual traffic intervention, offering a reliable and automated solution.
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e Cost-Effective: RFID technology is relatively low-cost and can be easily integrated into existing infrastructure.
e  Scalability: The system can be expanded to accommodate other emergency vehicles or integrated with broader
smart city initiatives.
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