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ABSTRACT 

A country's effective health system may be 

determined by looking at its decreased death 

rate. A critically ill patient should be sent as 

soon as possible to a hospital with the 

necessary equipment to lower the death rate. 

There is no need to explain the significance of 

Golden Hour in situations of traffic accidents. 

The mobility of ambulances on our roadways 

has to be made hassle-free in order to 

successfully accomplish this aim. The solution 

to the age-old problem of how to shorten the 

handover time is an autonomous ambulance 

management system with real-time patient 

monitoring via the Internet of Things. The 

suggested system will locate the closest 

hospital, determine the quickest path, transmit 

critical information ahead of time to the 

hospital, and manage the traffic signal to 

facilitate the ambulance's safe passage. A 

quick and easy method to contribute to the 

objective of saving a life.  

Keywords: traffic management, patient 

monitoring, Internet of Things, and golden 

hour 

I. INTRODUCTION 

The crucial problem of guaranteeing 

emergency vehicles to pass through traffic 

junctions quickly and unhindered is addressed 

by the Ambulance Traffic Signals System. 

Modern technology is used by this 

sophisticated system to automatically manage 

traffic lights, giving ambulances priority and 

facilitating their efficient passage through 

crowded regions. Infrared (IR) sensors, which 

identify the presence of an ambulance coming, 

and NodeMCU microcontrollers, which 

interpret this data and adjust the traffic signals 

appropriately, are the system's essential 

components. 

The traffic signal control method of the system 

is automated and dependable, which improves 

emergency response times. The technology 

ensures that ambulances have a clear and safe 

passage through junctions by automating the 

signal control process, reducing the need for 

human intervention by traffic staff. The use of 

GPS technology improves the precision of the 

system even further by allowing for exact 

location monitoring and signal management 

that is dependent on the ambulance's position 

in real time. 

The Ambulance Traffic Signals System, which 

combines IR sensors, NodeMCU 

microcontrollers, RGB LEDs, and GPS to 

provide an intelligent system for enhancing 

public safety, marks a major development in 

traffic management and emergency response 

technology. This system seeks to establish new 

benchmarks in traffic signal automation with 

its creative design and functionalities, 

guaranteeing that ambulances may get at their 

destinations in the most efficient and safe 

manner possible. 

 
Fig .1 : Ambulance in traffic 

1.1: Problem Statement: 

In urban environments, particularly during 

emergencies, the timely and unhindered 

movement of ambulances through traffic is a 

critical challenge. Delays caused by congested 

intersections or unresponsive traffic signals 

can significantly impact emergency response 

times, potentially leading to life-threatening 
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situations. Traditional traffic management 

systems are often inadequate in providing the 

necessary priority to emergency vehicles, as 

they rely on manual control or pre-set signal 

timings that do not account for real-time traffic 

conditions or the presence of an approaching 

ambulance. 

The Ambulance Traffic Signals System is 

designed to address this problem by offering 

an automated solution that prioritizes 

ambulances at traffic intersections, ensuring a 

clear and unobstructed path. This system 

leverages advanced sensor technology, GPS 

tracking, and microcontrollers to detect an 

approaching ambulance and dynamically 

adjust traffic signals to facilitate its passage. 

By automating the traffic signal control 

process, the system aims to reduce delays, 

enhance response times, and improve overall 

public safety during emergencies. 

The problem at hand is the inefficiency of 

current traffic management systems in 

providing timely priority to emergency 

vehicles, leading to potential delays and 

compromised emergency response 

effectiveness. The Ambulance Traffic Signals 

System seeks to mitigate these issues by 

delivering a responsive and intelligent solution 

that adapts to real-time conditions, thereby 

enhancing the efficiency and reliability of 

emergency vehicle navigation through 

congested urban areas. 

1.2: Problem Scope: 

The scope of the Ambulance Traffic Signals 

System project involves developing an 

intelligent and automated traffic management 

system that prioritizes ambulances at 

intersections, ensuring a clear path for 

emergency vehicles and improving response 

times during critical situations. The project 

aims to address several key challenges 

associated with emergency traffic navigation, 

with a focus on enhancing functionality, user 

experience, and system integration. 

Functionality and Operation: The primary 

objective is to design a system capable of 

detecting approaching ambulances and 

automatically adjusting traffic signals to 

provide a green light for their passage. This 

involves the integration of IR sensors, GPS 

modules, and NodeMCU microcontrollers to 

accurately detect ambulance locations and 

control traffic lights in real-time. Addressing 

challenges related to sensor accuracy, signal 

timing, and communication between 

components is crucial for ensuring reliable 

operation and minimizing delays. 

User Experience: Enhancing user experience, 

particularly for emergency responders, is a 

central focus. The system aims to offer a 

seamless and intuitive interaction, reducing the 

need for manual traffic control and enabling 

faster response times. The system should be 

easy to implement and operate, ensuring that it 

can be quickly adopted by traffic management 

authorities and emergency services. 

Integration with Traffic Infrastructure: The 

system needs to be integrated effectively into 

existing traffic signal infrastructure at various 

intersections. This includes ensuring 

compatibility with current traffic control 

systems, adapting to different traffic patterns, 

and maintaining reliable operation under 

various environmental conditions. The 

project's success depends on the system's 

ability to seamlessly integrate with and 

enhance the existing traffic management 

framework. 

Scalability and Versatility: The design should 

be scalable to accommodate various types of 

intersections and traffic scenarios, allowing for 

future expansions and upgrades. The system 

should be versatile enough to handle different 

emergency vehicle types and urban traffic 

conditions, providing a flexible solution that 

can evolve with changing traffic patterns and 

technological advancements. 

Cost and Budget Considerations: The 

development of the Ambulance Traffic Signals 

System involves costs related to sensor 

acquisition, microcontroller programming, and 

integration with existing traffic infrastructure. 
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Budget considerations will influence the 

choice of components, system design, and 

overall project feasibility. Balancing costs 

with anticipated benefits, such as improved 

emergency response times and public safety, is 

essential for successful implementation. 

Stakeholder Collaboration: Effective 

implementation requires collaboration with 

stakeholders, including traffic management 

authorities, emergency services, and 

technology providers. Engaging these 

stakeholders throughout the development 

process is crucial for aligning the system's 

capabilities with user needs, addressing 

concerns, and ensuring a successful 

deployment. 

Safety and Reliability: Ensuring the system's 

safety and reliability is paramount. The system 

must be designed to handle various traffic 

scenarios safely, avoid signal malfunctions, 

and provide consistent performance. Rigorous 

testing and validation procedures will be 

necessary to achieve a high level of safety and 

reliability. 

The Ambulance Traffic Signals System project 

aims to address these challenges by delivering 

an innovative and practical solution that 

enhances emergency response times, integrates 

seamlessly into existing traffic infrastructure, 

and provides a reliable and efficient 

experience for emergency responders and the 

public. 

1.3: Advantages of the Ambulance traffic 

signals system 

The Ambulance Traffic Signals System offers 

several significant advantages, enhancing both 

emergency response efficiency and overall 

traffic management: 

1. Improved Emergency 

Response Times: By automatically 

adjusting traffic signals to prioritize 

ambulances, the system significantly 

reduces delays at intersections, 

allowing emergency vehicles to reach 

their destinations more quickly. This 

faster response can be critical in life-

threatening situations, potentially 

saving lives. 

2. Enhanced Public Safety: The 

system ensures that ambulances have a 

clear path through busy intersections, 

reducing the likelihood of accidents 

involving emergency vehicles and 

other road users. This contributes to a 

safer driving environment for both the 

ambulance crew and the general 

public. 

3. Reduced Traffic Congestion: 

By dynamically managing traffic 

signals, the system can help reduce 

congestion around intersections, 

particularly during emergency 

situations. This leads to smoother 

traffic flow and minimizes disruption 

for other road users, even when an 

ambulance is passing through. 

4. Automation and Efficiency: 

The system automates the process of 

managing traffic signals for 

ambulances, eliminating the need for 

manual intervention by traffic control 

personnel. This not only enhances 

efficiency but also ensures a consistent 

and reliable response in all emergency 

scenarios. 

5. Scalability and Flexibility: 

The Ambulance Traffic Signals 

System is designed to be scalable and 

adaptable to various types of 

intersections and traffic conditions. 

This flexibility allows for easy 

integration into existing traffic 

management systems and can be 

expanded or upgraded as needed. 

6. Cost-Effective 

Implementation: By leveraging 

readily available components such as 

IR sensors, GPS modules, and 

NodeMCU microcontrollers, the 

system offers a cost-effective solution 

for improving emergency response 
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capabilities without requiring 

extensive infrastructure changes. 

7. Real-Time Monitoring and 

Control: The system's ability to 

provide real-time monitoring and 

control of traffic signals enhances its 

effectiveness. Traffic management 

authorities can oversee and adjust the 

system as needed, ensuring optimal 

performance under varying conditions. 

8. Positive Public Perception: 

Implementing a system that prioritizes 

emergency vehicles can enhance 

public perception of the city's 

commitment to safety and efficient 

emergency services. It demonstrates a 

proactive approach to addressing 

critical public safety challenges. 

Overall, the Ambulance Traffic 

Signals System provides a 

comprehensive solution that improves 

emergency response times, enhances 

public safety, and optimizes traffic 

flow, making it a valuable addition to 

urban traffic management strategies. 

1.4 Proposed Solution: 

The proposed solution for the Ambulance 

Traffic Signals System integrates key 

components to ensure efficient and reliable 

traffic management for emergency vehicles. At 

the heart of the system is the NodeMCU 

microcontroller, which serves as the central 

processing unit for managing traffic signals in 

response to approaching ambulances. The 

system utilises two IR sensors placed 

strategically at intersections to detect the 

presence of an ambulance. When an 

ambulance equipped with a GPS module 

approaches, the system cross-references its 

location with traffic signal positions to 

determine the appropriate timing for signal 

adjustments. 

Upon detecting the ambulance, the NodeMCU 

processes the data and prioritises the 

ambulance by changing the traffic light to 

green, ensuring a clear path through the 

intersection. RGB LEDs are used to provide 

visual confirmation of signal changes, 

indicating the system's operational status to 

other drivers and pedestrians. The integration 

of GPS ensures real-time location tracking, 

allowing the system to adjust signals 

dynamically as the ambulance moves through 

different intersections. 

The system is powered by a battery, ensuring 

uninterrupted operation even in the event of a 

power outage. Safety and reliability are 

paramount, with the system designed to 

prevent false triggers and ensure accurate 

detection of emergency vehicles. The 

Ambulance Traffic Signals System is 

adaptable to various urban environments and 

can be easily integrated into existing traffic 

infrastructure. A pilot testing phase will be 

conducted to validate system performance, 

gather feedback from emergency responders, 

and refine the solution as needed. 

This proposed solution offers a modern 

approach to improving emergency response 

times and enhancing road safety by leveraging 

advanced technology for intelligent traffic 

management. 

1.5 Aim and Objectives: 

Aim: 

The aim of the Ambulance Traffic Signals 

System project is to develop an intelligent and 

automated traffic management solution that 

prioritizes emergency vehicles, specifically 

ambulances, to ensure their swift and 

unobstructed passage through intersections. By 

integrating advanced technologies such as IR 

sensors, GPS, NodeMCU microcontrollers, 

and RGB indicators, the system aims to 

dynamically adjust traffic signals in real-time, 

reducing delays and improving response times 

during critical medical emergencies. The 

project seeks to enhance overall road safety 

and efficiency by providing a reliable and 

effective means of managing traffic flow for 

ambulances, thereby contributing to better 

emergency services and potentially saving 

lives. 
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Objectives: 

The objectives of the Ambulance Traffic 

Signals System project are as follows: 

1. Prioritize Ambulance 

Passage: Develop a system that 

automatically detects an approaching 

ambulance using IR sensors and GPS 

technology and adjusts traffic signals 

to provide a clear path, minimizing 

delays and ensuring swift movement 

through intersections. 

2. Enhance Emergency 

Response Times: Improve the 

efficiency of emergency services by 

reducing the time ambulances spend 

waiting at traffic signals, thereby 

enabling faster response to critical 

medical situations. 

3. Implement Real-Time Signal 

Control: Utilize NodeMCU 

microcontrollers to process data from 

sensors and GPS in real-time, 

dynamically controlling traffic signals 

to adapt to the presence of 

ambulances. 

4. Ensure System Reliability 

and Accuracy: Design a robust and 

reliable system that accurately detects 

ambulances and controls traffic signals 

without errors, ensuring consistent and 

effective operation. 

5. Improve Road Safety: 

Enhance overall road safety by 

reducing the risk of accidents and 

traffic congestion at intersections 

during emergency situations, through 

timely and precise signal adjustments. 

6. Conduct Pilot Testing and 

Validation: Perform thorough testing 

of the system in simulated 

environments to validate its 

functionality, gather feedback, and 

refine the solution to meet real-world 

requirements. 

7. Facilitate Seamless 

Integration: Design the system for 

easy integration with existing traffic 

management infrastructure, ensuring 

compatibility and scalability for 

deployment in various urban settings. 

II. LITERATURE SURVEY 

The literature on Ambulance Traffic Signal 

Systems focuses on the development and 

implementation of technologies designed to 

prioritize emergency vehicles at intersections, 

reducing response times and improving overall 

road safety. This body of research covers 

various components and systems that 

contribute to the efficient management of 

traffic signals in the presence of ambulances. 

One significant area of focus in the literature is 

the integration of sensors, particularly infrared 

(IR) sensors, for detecting approaching 

ambulances. Studies have investigated the 

optimal placement and calibration of these 

sensors to ensure accurate and timely 

detection, even in complex urban 

environments. The impact of various 

environmental factors, such as weather 

conditions and signal interference, on sensor 

performance is also examined. 

The use of GPS technology for real-time 

tracking and location data transmission is 

another key topic. Research highlights the 

effectiveness of GPS modules in providing 

precise location data to traffic signal control 

systems. This data is crucial for dynamically 

adjusting traffic signals to accommodate 

ambulances, thereby minimizing delays and 

ensuring a clear path. 

The literature also explores the role of 

microcontrollers, such as NodeMCU, in 

processing sensor data and controlling traffic 

signals. Studies discuss the algorithms and 

control strategies used to automate the signal 

adjustment process, emphasizing the 

importance of real-time data processing and 

reliable communication between system 

components. 

Safety and reliability are critical concerns 

addressed in the literature. Researchers have 

focused on the development of fail-safe 
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mechanisms and redundancy systems to ensure 

that the traffic signals respond accurately to 

the presence of ambulances. The inclusion of 

features like RGB lights for visual alerts and 

audible alarms to notify other road users is 

also discussed as part of the system's safety 

enhancements. 

Case studies and pilot projects documented in 

the literature provide insights into the practical 

challenges and benefits of implementing 

Ambulance Traffic Signal Systems. These 

studies highlight the improvements in 

emergency response times and the reduction in 

traffic congestion, contributing to better 

outcomes in critical situations. 

Overall, the literature on Ambulance Traffic 

Signal Systems underscores the importance of 

integrating advanced sensor technology, real-

time data processing, and robust safety 

mechanisms to create efficient and reliable 

systems that improve emergency vehicle 

management and road safety. 

III. BLOCK DIAGRAM 

The methodology for implementing the 

Ambulance Traffic Signals System involves a 

structured approach to ensure reliable and 

efficient operation. The system is designed to 

prioritise emergency vehicles by dynamically 

adjusting traffic signals as ambulances 

approach intersections, thereby improving 

response times and overall road safety. 

The process begins with the installation of key 

components, including IR sensors, NodeMCU 

microcontrollers, RGB lights, GPS modules, 

and batteries. IR sensors are strategically 

placed near intersections to detect the presence 

of an approaching ambulance. These sensors 

are calibrated to ensure accurate detection 

under varying environmental conditions, such 

as different lighting or weather scenarios. 

Once an ambulance is detected, the IR sensors 

relay the information to a NodeMCU 

microcontroller, which processes the data in 

real-time. The GPS module, integrated into the 

ambulance, provides precise location data to 

the system, allowing it to assess the 

ambulance's distance from the intersection and 

adjust traffic signals accordingly. The 

NodeMCU then triggers the RGB lights at the 

traffic signals, changing them to green for the 

ambulance's direction while turning red for all 

other directions, ensuring a clear path for the 

emergency vehicle. 

To enhance system effectiveness, visual and 

audible feedback mechanisms are 

incorporated. RGB lights provide a clear 

visual indicator to other road users, while the 

system may include buzzers to alert nearby 

pedestrians and drivers about the approaching 

ambulance. 

Rigorous testing is conducted to validate the 

system’s performance, particularly its 

responsiveness and reliability in real-world 

conditions. This includes simulations of 

various traffic scenarios to ensure that the 

system effectively prioritises ambulances 

without causing unnecessary disruption to 

other traffic. 

After successful testing, the system is 

deployed in selected locations, with ongoing 

monitoring to gather data on its performance 

and user feedback. Regular maintenance is 

scheduled to ensure all components function 

optimally, and any identified issues are 

promptly addressed. This methodology 

ensures that the Ambulance Traffic Signals 

System operates efficiently, improving 

emergency response times and enhancing 

public safety. 

 
Figure 2 : Block Diagram of Ambulance 

traffic signals system 

IV. HARDWARE COMPONENTS 
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4.1 NodeMCU (ESP8266 ) 

The NodeMCU ESP8266 is a powerful and 

versatile platform designed for Internet of 

Things (IoT) development. The ESP8266 is a 

cost-effective Wi-Fi microchip known for its 

capability to enable wireless communication in 

IoT applications. NodeMCU, on the other 

hand, is an open-source firmware and 

development kit that simplifies the process of 

prototyping and programming the ESP8266. 

With built-in Wi-Fi connectivity, the 

NodeMCU ESP8266 allows devices to 

connect to the internet wirelessly, making it 

suitable for a wide range of IoT projects. One 

notable feature is its support for the Lua 

scripting language, providing a high-level 

programming environment for developers. 

Additionally, it is compatible with the Arduino 

IDE, allowing those familiar with Arduino to 

use the NodeMCU platform. Equipped with 

General Purpose Input/Output (GPIO) pins, 

the ESP8266 facilitates interfacing with 

various electronic components, making it ideal 

for applications such as home automation and 

sensor networks. The NodeMCU ESP8266 has 

garnered significant community support, 

resulting in an extensive collection of libraries 

and documentation, making it a popular choice 

for rapid IoT prototyping and development. 

 
Figure 3: NodeMCU 2D View 

 
Figure 4 : NodeMCU Parts 

The NodeMCU ESP8266 development board 

typically has GPIO (General Purpose 

Input/Output) pins that can be used for various 

purposes, including interfacing with sensors, 

actuators, and other electronic components. 

Below is a common pinout configuration for 

the NodeMCU development board 

 
Figure 5 : NodeMCU ESP8266 Pinout 

3.2 IR Sensor 

IR sensor is an electronic device, that emits the 

light in order to sense some object of the 

surroundings. An IR sensor can measure the 

heat of an object as well as detects the motion. 

Usually, in the infrared spectrum, all the 

objects radiate some form of thermal radiation. 

These types of radiations are invisible to our 

eyes, but infrared sensor can detect these 

radiations. 

The emitter is simply an IR LED (Light 

Emitting Diode) and the detector is simply an 

IR photodiode . Photodiode is sensitive to IR 

light of the same wavelength which is emitted 

by the IR LED. When IR light falls on the 

photodiode, the resistances and the output 

voltages will change in proportion to the 

magnitude of the IR light received. 
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Figure 6 : IR Sensor 

3.3 GPS Module: 

A GPS (Global Positioning System) module is 

a compact electronic device that enables 

precise location tracking and navigation by 

receiving signals from satellites in the GPS 

network. These modules are capable of 

determining a device's exact latitude, 

longitude, altitude, and velocity by 

triangulating signals from multiple satellites 

orbiting the Earth. GPS modules are widely 

used in various applications, including 

navigation systems, vehicle tracking, 

geolocation services, and mobile devices, 

providing real-time positioning data with high 

accuracy. Equipped with features like fast 

satellite acquisition, low power consumption, 

and reliable performance in diverse 

environments, GPS modules have become 

essential components in modern technology, 

facilitating everything from personal 

navigation to complex industrial logistics. 

 
Figure 7 : GPS Module 

3.4 RGB 

An RGB LED strip is a versatile lighting 

solution that emits a spectrum of colors by 

using red, green, and blue light-emitting 

diodes (LEDs) arranged along a flexible circuit 

board. Each LED can be controlled 

individually to adjust its color and brightness, 

allowing the strip to produce a wide range of 

colors and lighting effects. When electrical 

current flows through the strip, a controller 

modulates the intensity of each color channel, 

combining the primary colors to create various 

hues, including white light. This technology is 

widely used in decorative and architectural 

lighting due to its flexibility, energy 

efficiency, and ability to deliver vibrant, 

customizable lighting effects. The strip's 

adaptability to different shapes and lengths 

further enhances its application in diverse 

design and lighting scenarios. 

 
Figure 8 : RGB LED Module 

V. CONCLUSION 

The project provides a broad overview of the 

architecture for an Internet of Things-based 

autonomous ambulance management system 

with real-time patient monitoring. By 

controlling regular traffic, the planned work 

aims to guarantee emergency ambulance 

services a better priority. Using the software 

installed on the ambulance's dashboard, the 

driver may communicate with the closest 

hospital in an emergency. The patient's vital 

signs will be sent to the cloud and displayed 

on the emergency dashboard of the hospital. 

As a result, the physician may assess the 

patient's status before the ambulance arrives at 

the hospital.  

The main benefit is that the system keeps track 

of the current traffic situation and will clear 
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the whole path to the hospital so that the 

ambulance can pass through with ease. The 

traffic signals' embedded hardware is used to 

do this. The traffic resumes its former 

condition after the ambulance has passed each 

signal point. An effective step towards 

accomplishing an amazing objective. A 

constructive move that benefits the community 

and all of its members. 
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