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ABSTRACT: This proposal outlines a comprehensive solution to address the issue of traffic congestion in densely 

populated cities like Chennai and Bangalore, with a specific focus on facilitating unimpeded movement for ambulance 
services. The "Intelligent Automatic Traffic Control for Ambulance" system effectively establishes a connection 

between ambulances and the corresponding traffic signal stations. Leveraging RFID technology, the proposed system 

ensures an intelligent traffic signal control mechanism. The fundamental concept revolves around the utilization of 

RFID tags, both within ambulances and at the traffic signals. In the event of an ambulance being halted by a traffic 

signal, the RFID system at the signal promptly detects the presence of the RFID-tagged ambulance and communicates 

this information to a central microcontroller. Upon receiving the signal, the system temporarily adjusts the traffic signal 

to green, allowing the ambulance to proceed without delay. Once the ambulance has passed through, the traffic signal 

reverts to its original flow sequence. This fully automated scheme is designed to not only locate the ambulance but also 

effectively control the traffic lights, thereby minimizing response times during emergencies. Consequently, the 

proposed solution can significantly contribute to saving crucial time during life-threatening situations. Notably, during 

the passage of an ambulance, the traffic signal system operates in a way that only the direction of the ambulance 

movement is granted the green signal, while the remaining directions are indicated by red signals, ensuring a smooth and 
uninterrupted passage for the emergency vehicle. Overall, the project holds the potential to be a significant lifesaving 

initiative, aiding in the efficient management of traffic during critical emergency periods. 
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I. INTRODUCTION 

 

The main concept behind the project is to provide a smooth flow for the ambulance to reach the hospitals in time and 

thereby minimizing the delay caused by traffic congestion. The Microcontroller based RFID system is used to alter the 

traffic lights upon its arrival at traffic light junction which would save lives at critical time. Radio Frequency 

Identification (RFID) is a tiny electronic gadget that comprise a small chip and an antenna. The small chip is embedded 
with information's about patience’s status and the ambulance current lane. he RFID reader located at the traffic signal 

reads this information from the RFID locator installed at the ambulance. To avoid unnecessary traffic signal changes, we 

cross-refer the ambulance current location and patience's condition. This project seems to be in a great need to make 

free flow of ambulance without sucked into the traffic. In the current situation itself, transportation of a patient to 

hospital in emergency conditions seems quite simple but in actual it is very difficult during peak hours. In order to 

solve the above given problems, RFID technology can be used. RFID technology helps in calculating the density of 

vehicles to control the traffic signals from four sides and stop vehicle. The objective of this project, by using intelligent 

ambulance system we can achieve the uninterrupted service of the traffic control system by implementing the alternate 

methods for signal change to allow flow control. The accuracy of the RFID is more than Camera’s so our proposed 

project also improves the performance of traffic light Violation Detection System. RFID-based smart traffic control 

system proposes a solution to the traffic congestion problem and an efficient method to provide a clear path for the 

emergency vehicles during peak hours. We also control four sides of traffic signal. 
 

II. RELATED WORKS 

 

One notable area of research involves the utilization of Intelligent Transportation Systems (ITS) to optimize traffic flow 

in urban areas. ITS integrates various technologies such as sensors, cameras, and communication networks to monitor 

traffic conditions in real-time and facilitate dynamic adjustments in signal timings, lane management, and traffic 
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routing. 

Furthermore, the implementation of Geographic Information Systems (GIS) has played a crucial role in enabling 

efficient route planning for emergency vehicles. GIS allows for the integration of geographical data, traffic patterns, and 

emergency service locations, thereby enabling the identification of the most efficient routes for ambulances to reach 

their destinations swiftly. 

The development of predictive analytics and machine learning models has also significantly contributed to the 

enhancement of traffic management systems. These technologies enable the anticipation of traffic congestion, 

identification of high-risk areas, and the provision of data-driven insights for proactive decision-making. Additionally, 

research focusing on the integration of communication protocols and networks to establish seamless connectivity 

between ambulances, traffic control centers, and other emergency services has proven instrumental in improving 

response times during critical situations. 
Moreover, advancements in Radio Frequency Identification (RFID) technology have been leveraged to create efficient 

traffic signal control mechanisms that prioritize the passage of emergency vehicles like ambulances. These systems 

utilize RFID tags to identify and prioritize emergency vehicles at traffic intersections, ensuring minimal disruption to 

their movement. 

 

III. EXISTING METHOD 

 

The existing system for Traffic Control System (TCS) for emergency vehicles implements signal change by using IR 

sensors, they don’t have an alternative method to control the flow, if anyone of the technology fails. They don’t survey 

whether the ambulance is in emergency state or not. Because ambulance may also used in non-emergency situations to 

provide facility to humans due to their health condition. In such cases, time limits are not considered. So it is not needed 
to make change in signals of traffic control system in non-emergency cases. Only possible to control at single side of 

traffic. 

 

IV. PROPOSED SYSTEM 

 

In our proposed system, we are trying to implement an intelligent traffic control system for an ambulance that comprise 

the following phases. This system is to efficiently manage the traffic and to help safe passage of emergency vehicles. The 

system consists of RFID reader who reads the RFID signals from the moving traffic. Those signals are collected and 

transferred to the Arduino Nano controller. Microcontroller based intelligent ambulance system which can alter the 

traffic lights upon its arrival at traffic light junction was proposed on. The work in proposed a traffic control system 

based on the RFID technology and alerting system for red light changes into green light crossing scenario to alert the 

drivers on other sides to save their lives. Emergency vehicles are detected using RF IDs of different range. When 
emergency vehicles are detected the particular lane is cleared of to help the easy passage of the emergency vehicles. 

 

V. BLOCK DIAGRAM 

 

• The block Diagram consist the core components of Power supply, IC 7805 voltage regulator, Arduino mega 

microcontroller, I2C LCD display, LED, RFID reader device. 

• The power from the 9V supply is given IC 7805 voltage regulator for converting 9v to 5v.the 5v supply is given to 

Nano controller. 

• LCD display having eight pin connections. VDD connected to 5V. VSS connected to negative supply. Data pins are 

connected to I2C. I2C pins connected to controller analog pins. 

• LED has two pins positive pin is connected to controller digital pin and negative pin is connected to ground. 
• RFID reader is connected to controller TX and RX pin. 
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VI. EXPERIMENTAL RESULTS 

 

                             Fig No: 1 INITIAL STAGE                                    Fig No: 2 LANE 1 Is Green for AMBULANCE 

 

              Fig No: 3 LANE 2 Is Green for AMBULANCE              Fig No: 3 LANE 3 Is Green for AMBULANCE 

 

 This will be measuring the time saved in ambulance response due to the prioritized passage through traffic 

signals facilitated by the system. 

 Analyzing the impact of the system on overall traffic flow and congestion, including any reduction in traffic 

jams and smoother traffic movement during emergency situations. 

 Evaluating any decrease in the number of accidents or collisions at intersections, as well as improvements in 

overall road safety for both emergency vehicles and other road users. 

 Gathering feedback from the public and emergency service personnel to understand their experiences and 
perceptions of the system, including its effectiveness and usability in real-world scenarios. 

 

 

 

 

http://www.ijircce.com/


International Journal of Innovative Research in Computer and Communication Engineering 

                                                | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | |Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal | 

|| Volume 11, Special Issue 3, November 2023 || 

 

IJIRCCE©2023                                                            |     An ISO 9001:2008 Certified Journal   |                                                  52 

 

 

VII. FUTURE SCOPE 

 

The future scope of a smart traffic management system for ambulances involves the integration of advanced technologies 

and innovative strategies to further enhance its effectiveness. This includes the incorporation of 5G connectivity for 

seamless data transfer, enabling real-time communication between ambulances and control centers, thereby improving 

response times. Additionally, the implementation of AI and machine learning algorithms will enable the system to 

predict traffic patterns and optimize route planning, ensuring faster and more efficient navigation for ambulances. 

Furthermore, the utilization of IoT devices and sensors will facilitate the collection of comprehensive traffic data, 

enabling more accurate monitoring and analysis for better decision- making. Integration with blockchain technology can 

enhance data security and transparency, ensuring the integrity of critical information and providing a trustworthy 

platform for data management. The adoption of edge computing will enable quicker data processing, reducing latency 
and enabling faster response times during emergencies. The implementation of predictive analytics will allow for the 

anticipation of traffic congestion and the proactive adjustment of traffic management strategies to ensure smooth 

ambulance passage. Integration with autonomous vehicle technology will enable the coordination of traffic flow and 

the creation of designated lanes for emergency vehicles, further streamlining the response process. Additionally, the 

incorporation of smart city infrastructure will foster a more interconnected urban environment, allowing for the seamless 

integration of various city services for improved overall traffic management. Robust cybersecurity measures will be 

essential to safeguard the system from potential cyber threats and ensure the privacy and security of sensitive data. 

 

VIII. CONCLUSION 

 

The proposed use of Radio Frequency (RF) technology to enable emergency vehicles, such as ambulances, to trigger 
traffic light signals for automatic clearance during emergencies holds significant promise for improving emergency 

response times. By utilizing RF, the system can efficiently communicate with the traffic light infrastructure to swiftly 

change the signal from red to green, allowing unimpeded passage for the approaching ambulance.Upon completion of 

the ambulance's passage, the traffic light operation would seamlessly revert to its regular cycle, facilitating smooth 

traffic flow. Additionally, the suggested control mechanism, wherein the system manages all four sides of the traffic 

signal to stop other vehicles during the ambulance's crossing, is essential for ensuring the safe and timely passage of 

emergency vehicles without any hindrance from other traffic.This approach can significantly contribute to enhancing 

the efficiency of emergency services by minimizing delays caused by traffic congestion. Moreover, it can serve as a 

critical safety measure, enabling emergency vehicles to navigate through intersections swiftly and securely during 

crucial life-saving missions. The implementation of such a system would undoubtedly help save valuable time and 

potentially lives during critical emergency situations. 
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