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ABSTRACT: 

The problem of traffic clearance for ambulances 

arises from the crucial need to ensure timely and 

unobstructed passage for emergency vehicles 

through intersections during medical emergencies. 

In urban areas, congested traffic conditions often 

impede the rapid movement of ambulances, 

potentially delaying critical medical interventions 

and jeopardizing patient outcomes. The challenge 

lies in efficiently clearing intersections to facilitate 

the swift and safe passage of ambulances, 

particularly during peak traffic hours or congested 

road conditions. Current traffic management 

systems lack effective mechanisms to prioritize 

ambulance clearance, highlighting the pressing 

need for innovative solutions that can dynamically 

adjust signal timings and streamline traffic flow to 

accommodate emergency vehicles effectively. 

Addressing this problem requires the development of 

intelligent traffic management systems capable of 

promptly identifying and clearing paths for 

ambulances while minimizing disruptions to overall 

traffic flow, ultimately improving emergency 

response times and enhancing public safety.  

 

1-INTRODUCTION 

Global urban congestion is a result of the 

unprecedentedly high increase in vehicle traffic that 

urbanization has brought about. In addition to 

frustrating commuters, this congestion presents 

serious difficulties for emergency services, 

especially when it comes to guaranteeing prompt 

responses to life-threatening circumstances. Due to 

their predetermined time schemes, traditional traffic  

 

 

signal systems find it difficult to effectively 

prioritise emergency vehicles and adjust to changing 

traffic patterns. On the other hand, technological 

developments provide encouraging answers to these 

urgent problems. In an effort to completely 

transform emergency response procedures and 

urban traffic management, this paper presents the 

idea of IoT-Enabled Traffic Optimization. 

By utilizing real-time data and adaptive algorithms 

to dynamically modify signal timings based on 

traffic density, IoT-Enabled Traffic Optimization 

marks a paradigm leap in traffic signal regulation. 

Through the use of sensors and cameras to 

continually monitor traffic flow at junctions, the 

system is able to precisely forecast levels of 

congestion and adjust signal cycles accordingly. 

With the help of this adaptive strategy, green hours 

are distributed more effectively, reducing delays and 

enhancing traffic flow in general. The system's 

efficacy is further increased by the use of machine 

learning algorithms, which allow it to learn from 

past data and predict future traffic patterns. 

The system prioritizes emergency vehicle traffic at 

junctions in addition to streamlining traffic flow 

using a Density-Based Ambulance Clearance 

mechanism. The technology automatically modifies 

signal timings to create a lane when it detects an 

ambulance approaching a junction, allowing for 

quick and unhindered transit. By reducing delays in 

life-threatening medical circumstances, this ground-

breaking function not only improves emergency 

response times but also helps save lives. The goal of 

IoT-Enabled Traffic Optimization is to enhance 
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public safety and lessen the negative impacts of 

traffic congestion on metropolitan areas by 

facilitating smooth coordination between emergency 

services and traffic management.The ability of IoT-

Enabled Traffic Optimization to lessen traffic, 

shorten travel times, and improve emergency 

response capabilities highlights how effective it is. 

When compared  to  conventional  signal  

systems,  simulation  studies  and  real-world 

experiments have shown notable improvements in 

traffic flow and emergency vehicle clearance. 

However, issues like interoperability, scalability, and 

connection with current infrastructure continue to be 

crucial factors to take into account when 

implementing the system on a bigger scale. In order 

to fully utilise this creative traffic management 

solution and create smarter, more resilient cities for 

the future, it will be imperative to address these 

issues. 

Existing System 

The existing systems for traffic management in 

urban areas struggle to prioritize emergency vehicles 

effectively due to their reliance on traditional traffic 

signal mechanisms. These mechanisms typically 

operate on pre-programmed timing schedules, which 

are unable to adapt dynamically to real-time traffic 

conditions. As a result, emergency vehicles, such as 

ambulances, often face delays at intersections, 

jeopardizing timely medical assistance and public 

safety. 

Conventional traffic signal systems lack the ability 

to dynamically adjust to real-time traffic congestion. 

These systems operate based on fixed cycles that fail 

to account for the presence of emergency vehicles or 

sudden changes in traffic density. Consequently, 

traffic congestion continues to pose significant 

challenges for emergency response times, especially 

in densely populated urban areas. 

Recent studies have proposed various IoT-based 

traffic management solutions aimed at addressing 

the shortcomings of traditional systems. These 

solutions leverage modern technologies such as IoT, 

real-time data analytics, and wireless 

communication to enhance traffic flow and prioritize 

emergency vehicle passage. Below are key examples 

of IoT-based systems: 

Proposed System 

The system integrates Wi-Fi modules, Arduino Uno 

microcontroller, and IR LEDs to create an efficient, 

flexible, and scalable solution for data transmission 

and interaction with sensors and actuators.Adjusts 

traffic signals based on current traffic conditions. 

Automatically clears the way for ambulances by 

changing traffic lights. Uses infrared sensors to 

detect vehicle presence and measure traffic density 

at intersections.Employs radio frequency technology 

to adjust signals for ambulance movement. 

 

2-REQUIREMENT ANALYSIS 

Functional Requirements 

1. Prepare the Hardware: Gather all the components, 

including the microcontroller, moisture sensors, 

water pump, watering mechanism, actuators, power 

supply, communication module, tank level sensor, 

and any additional components required for your 

specific setup. 

2. Connect the Components: Wire the sensors, 

actuators, pump, and other electronic components to 

the microcontroller according to the wiring diagram 

or pin out provided by the manufacturer. 

3. Program the Microcontroller: Write or upload the 

appropriate firmware or software to the 

microcontroller to control the watering schedule, 

monitor sensor readings, activate the pump and 

actuators, and handle communication with the user 

interface. Implement algorithms to analyse sensor 

data and determine when and how much to water the 

plants based on predefined thresholds and 
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parameters. 

 

Non-Functional Requirements 

Scalability: The system should be scalable to 

accommodate different sizes and types of plants or 

gardens, from small indoor pots to large outdoor 

gardens. 

Usability : The system should provide clear 

feedback on the status of watering schedules and 

any issues that arise. 

Maintainability : The system should be designed 

for ease of maintenance, including replacing parts, 

updating software, and recalibrating sensors if 

necessary. 

Performance : It should be able to water plants 

efficiently without overwatering or underwatering. 

Reliability: The system should operate reliably 

without failure for extended periods (e.g., months) 

without human intervention. 

Portability: The system should be lightweight 

and modular, allowing for easy movement 

between different locations, such as indoor and 

outdoor settings. 

Availability: Ensure that the system can function 

even with intermittent internet connectivity. Local 

data storage and processing can help maintain 

functionality. 

 

Hardware Requirements 

• Arduino uno 

• IR Sensors 

• Traffic pole 

• Power supply 

• Miscellaneous components: Wires, LED’ S 

 

Software Requirements 

• IDE: Arduino ide software 

• Programming Language: Arduino C++ 

 

3-DESIGN 

Project architecture represents number of 

components we are using as a part of our project and 

the flow of request processing i.e. what components 

in processing the request and in which order. An 

architecture description is a formal description and 
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representation of a system organized in a way that supports reasoning about the structure of the system.  

Fig 3.1 Hardware architecture 

 

4-IMPLEMENTATION 

This system is developed using Arduino C/C++ 

programming language. 

Arduino C/C++ 

The core of the Smart Ambulance Routing System 

is implemented using the Arduino Uno 

microcontroller. It acts as the main controller that 

receives input from IR sensors and ambulance 

detection switches, processes the logic, and controls 

traffic lights accordingly. The system logic is 

programmed using Arduino C/C++ via the Arduino 

IDE. 

Features of Arduino C/C++ 

• Real-Time Response: Arduino processes sensor 

inputs immediately, allowing dynamic signal control 

based on traffic conditions. 

• Digital and Analog Support: Supports reading 

digital IR sensor inputs and controlling outputs such 

as LEDs and relays. 

• Low Power & Cost-Effective: Suitable for 24/7 

embedded applications with minimal power 

requirements. 

• Simple Development: Arduino IDE offers user-

friendly programming for embedded system 

development. 

• Modular Integration: Seamlessly integrates 

with NodeMCU (for IoT), sensors, Wi-Fi 

modules, and traffic pole signals. 

• Reliable and Flexible: Can be scaled to multiple 

intersections and emergency inputs with minimal 

modification. 

Advantages of Arduino C/C++ 

• Easy to Learn: Arduino's C/C++ programming 

language is relatively simple and intuitive, making it 

accessible to beginners and hobbyists. 

• Cross-Platform: Arduino code can be compiled and 

run on various platforms, including Windows, 

macOS, and Linux. 

• Large Community: Arduino has a massive 

community of developers, makers, 

and enthusiasts, providing extensive resources, 

libraries, and support. 

• Extensive Libraries: Arduino offers a wide range 

of libraries and frameworks that simplify tasks, such 

as working with sensors, displays, and 

communication protocols. 

• Fast Development: Arduino's syntax and libraries 

enable rapid prototyping and development of 

projects. 

• Open-Source: Arduino is open-source, allowing 

developers to modify and customize the platform to 

suit their needs. 

• Low Cost: Arduino boards are relatively 

inexpensive, making them an excellent choice for 

hobbyists and students. 

Disadvantages of Arduino C/C++ 

• Limited Performance: Arduino boards have 

limited processing power and memory, which can 

restrict the complexity of projects. 

• Not Suitable for Complex Projects: While 

Arduino is excellent for simple to medium-

complexity projects, it may not be the best choice for 

more complex applications. 

5-SCREENSHOTS 
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Fig 1 Practical Hardware of Smart Ambulance Routing System 

Fig 2 Smart Ambulance and Traffic Control Setup 

 

Fig 3 Ambulance with GPS and Signal System 

 

 

 

 

 

 

 

Fig 4 Multiple Ambulances on Smart Road System 
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Fig 5 Display showing Nearest Hospital and Route 

 

Fig 6 Live Location of Ambulance on Map 

 

Fig 7 Route to nearest Hospital from Ambulance
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6-CONCLUSION 

The traffic clearance system for ambulances helps 

ambulances to reach their destination faster by 

managing traffic signals and finding the best routes. 

This system saves time and helps save lives during 

emergencies. 

 

REFERENCES 

[1] ”RFID Based Automatic Lane Clearance for 

Ambulance”, IEEE, K. Pandiaraj; K. Gobika; T. 

Mounika. Tamilselvi,2023. 

[2] ”Prior Emergency Ambulance Tracking Android 

Application for Traffic Cops Using GPS 

Technology” ,IEEE, Polam Reddy Mohan; Pradeepa 

R; Immaculate Joy S,2024. 

[3] ”Increasing Emergency Response Time: A Smart 

GPS and IoT-Based Approach for Ambulance 

Optimization”, IEEE, Prajwal V; Rahul IV; Sai 

Adithya A; Chayadevi ML,2024. 

[4] ”Smart Traffic Control System for Emergency 

Vehicle Clearance”, IEEE, Manoj Kumar; Kiran 

Kumar Bhadavath; S. V. S. Prasad; Raju 

Rollakanti;,2023. 

 

 


