X A
IJ l R cc E e-ISSN: 2320-9801 | p-ISSN: 2320-3798

—— o ——— e

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

Volume 12, Issue 4, April 2024

NUMBER
INDIA

' ‘l.\'IIR.NATIO.\'AL
STANDARD
I .\ SERIAL Impact Factor: 8.379

L 9940572 462 §© 6381 907 438 ljircce@gmail.com @ www.ijircce.com



International Journal of Innovative Research in Computer and Communication Engineering

m | e-ISSN: 2320-0801, p-ISSN: 2320-9798| www.ijircce.com | Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal |
[ . .
|| Volume 12, Issue 4, April 2024 ||

| DOI: 10.15680/1JIRCCE.2024.1204210 |

Smart Traffic Management for Ambulance

Aniket Jadhav [”, Rohit Bankar !, Ranjankumar Mehta Bl Prof. A.V Nimkar !
'Student, Dept. of Electronics and Tele-Communication, JSPM Imperial College of Engineering, Pune,
Mabharashtra, India
2Student, Dept. of Electronics and Tele-Communication, JSPM Imperial College of Engineering, Pune,
Maharashtra, India
3Student, Dept. of Electronics and Tele-Communication, JSPM Imperial College of Engineering, Pune,
Mabharashtra, India
*Professor, Dept. of Electronics and Tele-Communication, JSPM Imperial College of Engineering, Pune,

Mabharashtra, India

ABSTRACT: This project presents an innovative approach to bolstering emergency medical services through the
integration of Radio Frequency Identification (RFID) technology with intelligent traffic signal systems and rapid
communication protocols. Its core aim is to enhance ambulance navigation efficiency, curtail response times, and
ensure swift medical intervention for critically ill patients. Ambulances will be outfitted with RFID tags, enabling
seamless communication with RFID readers embedded in traffic signals at pivotal intersections. As ambulances
approach, the traffic signal infrastructure will dynamically adjust signal timing, prioritizing their passage and
substantially mitigating delays. Furthermore, a streamlined automated SMS alert mechanism will promptly notify
nearby hospitals, empowering them to prepare for incoming emergency cases in real-time. This project harbors the
potential to revolutionize emergency healthcare delivery systems, potentially saving numerous lives and enhancing
overall patient outcomes. Effective collaboration among diverse stakeholders, including governmental entities, traffic
management authorities, healthcare providers, and technology vendors, will be indispensable for the successful
execution of this initiative. Essential tasks encompass system conceptualization and development, optimization of
traffic signal operations, seamless integration of the SMS alert system, rigorous testing, comprehensive training,
deployment, and sustained monitoring and maintenance. Leveraging RFID technology and real-time communication
protocols, this endeavor aims to usher in a new era of critical care for patients in dire need.

KEYWORDS: Emergency Medical Services, RFID Technology, Traffic Signal Optimization, Ambulance Navigation,
Real-Time Communication, Urban Congestion, Healthcare Delivery, Smart Traffic Systems, SMS Alerts, Response
Time Reduction, System Integration.

I. INTRODUCTION

In times of emergencies, swift and efficient medical assistance can be the difference between life and death. However,
navigating through crowded streets and reaching the hospital in time can be a daunting task for ambulances, especially
in densely populated areas or during rush hours. To address this challenge, we propose the implementation of an
innovative solution that combines Radio Frequency Identification (RFID) technology with smart traffic signal systems
and instant communication protocols. This project aims to streamline the process of ambulance navigation, ensuring
timely arrival at the hospital and prompt medical attention to patients in critical conditions.

The primary objective of this project is to leverage RFID technology to facilitate seamless communication between
ambulances and traffic signal systems. RFID tags will be installed in ambulances, and RFID readers will be integrated
into traffic signals at key intersections. When an emergency call is received, the ambulance nearest to the location of
the incident will be dispatched. As the ambulance approaches a signal-equipped intersection, the RFID reader will
detect the approaching ambulance and communicate with the traffic signal controller.
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Upon receiving the signal from the RFID reader, the traffic signal controller will prioritize the ambulance's passage by
dynamically adjusting the signal timing. This adjustment will ensure that the signal turns green as the ambulance
approaches, allowing it to pass through the intersection without any delay. By providing a clear path for ambulances,
this system will significantly reduce response times and improve the chances of saving lives in emergency situations.

To enhance the effectiveness of the system, an automated SMS alert mechanism will be integrated with nearby
hospitals. Once the ambulance successfully crosses the signal, a real-time notification will be sent to the designated
hospitals in the vicinity, informing them about the incoming emergency case and prompting them to prepare for the
patient's arrival. This proactive communication will enable hospitals to mobilize their medical teams, allocate necessary
resources, and make necessary arrangements to provide immediate care upon the patient's arrival.

1.1 MOTIVATION

The motivation behind this project stems from the fundamental need to improve the efficiency and effectiveness of
emergency medical services (EMS) in urban areas. Every day, countless lives hang in the balance as emergency
responders navigate congested streets and face delays in reaching patients in critical conditions. The urgency of medical
emergencies demands swift action, yet the existing infrastructure often fails to facilitate timely access to care. The
repercussions of delayed response times are profound, with potential consequences ranging from exacerbated medical
conditions to irreversible harm or loss of life. At the heart of this project lies a deep-seated desire to address these
systemic challenges and revolutionize the way emergency healthcare is delivered. We are driven by the conviction that
every individual deserves the best possible chance of survival and recovery in the face of medical emergencies. No one
should have to endure unnecessary suffering or loss due to preventable delays in accessing emergency care. It is this
sense of moral imperative that fuels our determination to innovate and implement solutions that have the potential to
make a tangible difference in people's lives. The motivation for this project is grounded in a commitment to leveraging
technology for the greater good. In an age defined by rapid advancements in science and engineering, we recognize the
immense potential of technology to transform healthcare delivery and improve patient outcomes. By harnessing the
power of Radio Frequency Identification (RFID) technology, smart traffic signal systems, and real-time communication
protocols, we aim to create a seamless ecosystem that optimizes every stage of the emergency response process. It is
deeply rooted in empathy and compassion for those in need. We understand the fear and uncertainty that accompanies
medical emergencies, both for patients and their loved ones. Our goal is to alleviate some of that fear by providing
reassurance that help is on the way and that every effort is being made to ensure the best possible outcome. We believe
that every individual has the right to receive timely and compassionate care, regardless of their circumstances or
location communities. The health and well-being of each individual are intrinsically linked to the health and well-being
of the community as a whole.

By improving emergency medical services, we not only save lives but also strengthen the fabric of our society. We
empower individuals to contribute to their communities, pursue their aspirations, and live fulfilling lives free from the
fear of medical emergencies. The motivation for this project is fueled by a commitment to social justice and equity in
healthcare. We recognize that marginalized communities often bear the brunt of disparities in access to emergency care,
exacerbating existing inequalities in health outcomes. By designing a system that prioritizes equity and inclusivity, we
aim to ensure that every individual, regardless of their socioeconomic status or background, receives the care they need
when they need it most.

1.2 OBJECTIVE

The objectives of this project are:

Minimize Response Times
Enhance Patient Outcomes
Improve Operational Efficiency
Ensure Safety and Reliability
Optimize Resource Allocation
Foster Community Well-being
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II. LITERATURE SURVEY

In [1], hardware is employed for calculating health parameters, with serial communication facilitating storage in a PC
located within the ambulance. Subsequently, this data is transmitted to the hospital. RF communication is utilized for
traffic control. The integration presented in this paper merges health monitoring and traffic control systems. Data
acquisition occurs within the health monitoring system, with parameters transmitted to the hospital server via the PC.
Traffic control is managed by the ambulance driver via a keypad within the vehicle. Both systems operate concurrently,
allowing the hospital doctor to monitor patient health parameters while the ambulance driver manipulates traffic
signals. Enhancements for real-time scenarios could involve integrating a GPS navigation system alongside a
congestion detection module.

In [2], the primary objective of the study is to devise an intelligent ambulance system centered on a microcontroller,
capable of altering traffic lights upon the ambulance's approach to a junction, facilitated by IR sensors. Additionally, the
ambulance system incorporates a Global System for Mobile Communication (GSM) based information device, which
notifies doctors of the patient's condition and prompts them to proceed to the nearest hospital for swift recovery. In
scenarios where two ambulances are equidistant from a traffic light, the traffic light receiver randomly prioritizes one
ambulance's transmitter without any bias.

In [3], the copious data generated by these devices can be efficiently managed through cloud computing, facilitating the
issuance of commands to perform tasks. This project is grounded in the Internet of Things (IoT) and cloud
technologies, aiming to establish communication between traffic signals and ambulances, enabling responsive actions
to the ambulance's arrival. Ensuring instantaneous communication between ambulances and traffic signals necessitates
a requisite bandwidth.

In [4], the system proposed entails adaptive signal control based on image processing. It augments traditional signal
systems with automated features. A digital camera, affixed to a rotating motor, is positioned to observe traffic lanes and
collect visual data. The camera sequentially faces each lane, capturing images, with its direction controlled by a
microcontroller interfaced with a PC.

Image processing techniques estimate traffic load on each lane, albeit with lower accuracy compared to GPS.
Limitations arise when larger vehicles obstruct the camera's view, potentially impeding ambulance detection.

III. PROBLEM STATEMENT

The project addresses the pressing challenge of delayed emergency medical response times in urban areas, where
congested traffic and inefficient navigation systems often impede ambulances from reaching patients in critical
conditions swiftly. Current systems lack the capability to prioritize ambulance passage through traffic signals
effectively, resulting in precious time lost during transit to hospitals. This delay can significantly impact patient
outcomes, increasing the risk of morbidity and mortality. Moreover, there is often a lack of proactive communication
between emergency responders and hospitals, leading to further delays in initiating crucial medical interventions upon
the patient's arrival.

The absence of a streamlined, integrated system exacerbates the challenges faced by emergency healthcare providers,
compromising the overall effectiveness of emergency medical services. By identifying and addressing these systemic
issues, the project aims to revolutionize emergency response protocols, optimizing ambulance navigation and
facilitating seamless communication between emergency responders and healthcare facilities. The successful
implementation of this project has the potential to transform emergency medical services, enhancing patient outcomes,
and saving lives in critical situations.

IV. BACKGROUND

Smart traffic management systems for ambulances are crucial for ensuring timely and efficient emergency response in

busy urban environments. These systems leverage advanced technologies such as GPS, real-time data analytics, and
intelligent algorithms to optimize ambulance routes and minimize response times. Here's an overview of the key
components and benefits: Reminder System:
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. Traffic Monitoring: Smart traffic management systems use sensors, cameras, and other monitoring devices to
gather data on traffic conditions in real-time. This data is analyzed to identify congestion, accidents, road closures, and
other factors that may impact ambulance routes.

. Route Optimization: Advanced algorithms analyse real-time traffic data, ambulance locations, and the location
of the emergency to determine the most efficient route for each ambulance. These algorithms take into account factors
such as traffic congestion, road conditions, and the location of hospitals.

. Priority Traffic Signals: In some smart traffic management systems, ambulances are equipped with devices
that communicate with traffic signals to request priority passage. When an ambulance approaches an intersection, the
traffic signal can be adjusted to give the ambulance a green light, allowing it to pass through quickly and safely.

. Emergency Vehicle Corridors: Dedicated lanes or corridors may be designated for emergency vehicles,
allowing them to bypass traffic congestion and reach their destinations more quickly. These corridors are typically
reserved for use during emergencies and are enforced through traffic management systems.

V. METHODOLOGY

6.1 BLOCK DIAGRAM

Red LED
Yellow LED
RFID EM8 .
Microcontroller
Node MCU Green LED
GSM Module
Power Supply

Figure: 1 Block Diagram of smart traffic management for Ambulance

1) RFID READER:

In the proposed project aimed at enhancing emergency medical services, RFID readers play a fundamental role in
detecting and communicating with RFID tags affixed to ambulances. This interaction enables smooth prioritization of
ambulance movement through intersections equipped with traffic signal systems. RFID readers serve as pivotal
components in establishing real-time communication between ambulances and traffic signal controllers, facilitating
dynamic adjustments in signal timing to streamline emergency response efforts and minimize response durations.
Strategically positioned at critical intersections within urban settings, RFID readers are strategically situated to detect
the presence of RFID tags on approaching ambulances. Equipped with antennas emitting radio frequency signals, these
readers receive responses from nearby RFID tags. Typically mounted on traffic signal poles or similar infrastructure,
RFID readers ensure optimal coverage and visibility to approaching emergency vehicles.
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2) NOD MCU:

In the proposed project aimed at enhancing emergency medical services, RFID readers play a fundamental role in
detecting and communicating with RFID tags affixed to ambulances. This interaction enables smooth prioritization of
ambulance movement through intersections equipped with traffic signal systems. RFID readers serve as pivotal
components in establishing real-time communication between ambulances and traffic signal controllers, facilitating
dynamic adjustments in signal timing to streamline emergency response efforts and minimize response durations.
Strategically positioned at critical intersections within urban settings, RFID readers are strategically situated to detect
the presence of RFID tags on approaching ambulances. Equipped with antennas emitting radio frequency signals, these
readers receive responses from nearby RFID tags. Typically mounted on traffic signal poles or similar infrastructure,
RFID readers ensure optimal coverage and visibility to approaching emergency vehicles.

3) GSM:

In the context of the proposed emergency medical services enhancement project, GSM technology holds significance in
enabling real-time communication between the Node MCU board, emergency dispatch systems, hospitals, and other
pertinent stakeholders involved in emergency response operations. As a widely utilized standard for mobile
telecommunications, GSM facilitates voice and data services over cellular networks, making it indispensable for
ensuring prompt and efficient communication during emergencies.

Primarily, GSM facilitates the transmission of real-time SMS alerts from the Node MCU board to nearby hospitals
upon receiving emergency calls and dispatching ambulances. SMS alerts, being a form of text messaging service, play
a critical role in notifying hospitals about incoming emergency cases, furnishing essential details to prepare for patient
reception and timely medical intervention.

4) RFID TAG:

RFID tags serve as essential components in the proposed project, enabling the identification and tracking of
ambulances, fostering seamless communication with traffic signal systems, and optimizing emergency response
procedures. Leveraging radio waves for wireless identification and tracking, RFID technology is well-suited for real-
time asset tracking in dynamic environments like urban traffic and emergency medical services. A primary function of
RFID tags in this project is to facilitate communication between ambulances and traffic signal systems at key
intersections outfitted with RFID readers. Each ambulance is equipped with an RFID tag housing a unique identifier,
allowing traffic signals to recognize and prioritize ambulance passage through intersections during emergencies.
Strategically mounted on the ambulance's exterior, RFID tags ensure visibility and accessibility to RFID readers
installed at intersections.

S)TRAFFIC LIGHT:

Traffic lights, also known as traffic signals or stoplights, are signalling devices positioned at intersections, pedestrian
crossings, and other key points on roadways to regulate the flow of traffic and ensure safety. They typically consist of
multiple lights in various colours, each with a specific meaning. Here's an overview of traffic lights and how they
function:

e Red Light: Indicates stop. Vehicles and pedestrians must come to a complete stop behind the stop line or
crosswalk.

e  Yellow (or Amber) Light: Indicates caution. It usually follows the red light and warns drivers and pedestrians that
the signal is about to change.

e Green Light: Indicates go. Vehicles and pedestrians are permitted to proceed through the intersection if it is safe to
do so.

e Pedestrian Signals: In many areas, traffic lights include pedestrian signals with symbols or words indicating when
it's safe for pedestrians to cross the street.
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5.2 FLOWCHART

This flowchart provides a high-level overview of the steps involved in managing ambulance response to emergencies,
including dispatching ambulances, monitoring traffic conditions, optimizing routes, and ensuring timely arrival at the
destination. Each decision point represents a branching point where specific conditions are evaluated to determine the
next course of action.

RFID SCAN

RFID RECEIVER

USING GSM SEND MESSAGE
TO NEAR BY HOSPITAL

SIGNAL GREEN

<>

Figure: 2 Flow chart of smart Traffic management for Ambulance

VI. RESULT

Figure: 3 Result of smart Traffic Management for Ambulance (Internal)
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Figure: 4 Result of smart Traffic Management for Ambulance (External)

This solution is particularly transformative for patients in urgent need of medical attention. By efficiently navigating
through traffic, ambulances can swiftly reach patients, ensuring timely delivery of critical care. This is especially
crucial for individuals facing acute medical emergencies, where every minute counts.

Our findings highlight the profound impact of our solution on patient outcomes. Patients can now receive prompt
medical intervention, significantly improving their chances of recovery and overall well-being. Moreover, caregivers
can find reassurance in knowing that their loved ones are receiving timely and effective care, leading to healthier and
less stressful lives for all involved. In summary, our Smart Traffic Management for Ambulances revolutionizes
emergency medical services, ensuring that patients receive the urgent care they need when they need it most. By
leveraging advanced technology to overcome traffic obstacles, we're making a tangible difference in saving lives and
improving health outcomes in our communities.

VII. CONCLUSION

The proposed emergency medical services enhancement project presents a comprehensive and innovative solution to
address critical challenges in emergency response operations. By leveraging RFID technology, smart traffic signal
systems, and real-time communication protocols, the project aims to optimize ambulance routes, reduce response times,
and ultimately save lives in critical situations. Despite facing certain disadvantages and challenges, such as
implementation costs, technical complexity, and privacy concerns, the project offers significant advantages, including
improved traffic management, enhanced coordination and communication, and proactive hospital preparedness. By
prioritizing ambulance passage through intersections, facilitating real-time communication between ambulances and
emergency dispatch systems, and enabling seamless coordination with hospitals, the project enhances the efficiency,
effectiveness, and reliability of emergency medical services. Moreover, the project's scalability, adaptability, and cost-
effectiveness make it a viable solution for urban areas seeking to enhance their emergency response capabilities.

The proposed project represents a transformative approach to emergency medical services, with the potential to
revolutionize how emergencies are managed and patients are cared for in communities around the world. Through
collaboration, innovation, and a commitment to excellence, stakeholders can work together to overcome challenges and
realize the full potential of this ground-breaking initiative, ultimately improving public health and safety for
generations to come.
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