
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.471Peer-reviewed & Refereed journalVol. 15, Issue 4, April 2026 

DOI:  10.17148/IJARCCE.2026.154238 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 1753 

SMART EMERGENCY VEHICLE ALERT 

SYSTEM USING ML & IoT 
 

Parimala M1, Nijanthan M2, Shiam Alex S3, Sibivarma S4, Sugumaran5
 

Assistant Professor, AI&DS, Dhanalakshmi Srinivasan Engineering college, Perambalur, India1 

Student, AI&DS, Dhanalakshmi Srinivasan Engineering college, Perambalur, India2 

Student, AI&DS, Dhanalakshmi Srinivasan Engineering college, Perambalur, India3 

Student, AI&DS, Dhanalakshmi Srinivasan Engineering college, Perambalur, India4 

Student, AI&DS, Dhanalakshmi Srinivasan Engineering college, Perambalur, India5 

Abstract: This paper presents a Smart Emergency Vehicle Alert System using Machine Learning (ML) and Internet of 

Things (IoT) technologies to improve road safety and reduce response time for emergency vehicles such as ambulances, 

fire trucks, and police vehicles. The system uses IoT sensors and GPS modules to detect the real-time location of 

emergency vehicles and communicates with nearby vehicles and traffic signals. Machine Learning algorithms analyze 

traffic patterns and predict optimal routes, while alerting nearby drivers through mobile applications or in-vehicle 

systems. The proposed system reduces traffic congestion, prevents accidents, and ensures faster emergency response. It 

provides a scalable, real-time, and intelligent solution for smart city traffic management. 
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I. INTRODUCTION 

 

In recent years, rapid urbanization and the increasing number of vehicles on roads have led to severe traffic congestion, 

especially in metropolitan cities. This congestion creates a major challenge for emergency vehicles such as ambulances, 

fire trucks, and police vehicles, which require immediate and uninterrupted access to roads in critical situations. Delays 

in reaching hospitals or accident sites can lead to serious consequences, including loss of human life. Traditional traffic 

management systems are mostly static and do not provide real-time priority for emergency vehicles, making them 

inefficient in handling such urgent scenarios. 

 

A. Background and Context 

 

With the rapid growth of urban populations and the increasing number of vehicles, traffic congestion has become a 

common problem in modern cities. This situation creates significant challenges for emergency services, as ambulances, 

fire engines, and police vehicles often get delayed in heavy traffic conditions. In critical situations, even a few minutes 

of delay can result in severe consequences, including loss of life and property. Traditional traffic management systems 

are not designed to handle such dynamic and urgent requirements, as they operate on fixed timing mechanisms and lack 

real-time adaptability. 

 

B. Problem Statement 

 

Existing traffic management systems are mostly static and do not provide real-time priority for emergency vehicles. They 

operate based on fixed signal timings without considering the presence of high-priority vehicles on the road. Additionally, 

there is no effective communication mechanism between emergency vehicles and surrounding vehicles or traffic 

infrastructure. Current solutions like sirens and manual traffic control are not always reliable, particularly in densely 

populated areas where noise and congestion reduce their effectiveness.  

 

C. Significance of the Study 

 

The proposed Smart Emergency Vehicle Alert System plays a crucial role in improving the efficiency and reliability of 

emergency response services in modern urban environments. One of the primary contributions of this study is the 

reduction of response time for emergency vehicles such as ambulances, fire trucks, and police vehicles. By providing 

real-time alerts and intelligent traffic signal control, the system ensures that these vehicles can move quickly through 

congested roads, potentially saving lives during critical situations. 
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II. LITERATURE REVIEW 

 

To improve this, several systems have been developed using technologies such as RFID (Radio Frequency Identification) 

and GPS. RFID-based systems detect emergency vehicles at traffic signals and automatically change signal lights to 

green. While these systems provide some level of automation, they are limited by short communication range and 

infrastructure cost. GPS-based tracking systems help in identifying the location of emergency vehicles, but they do not 

provide complete traffic management or real-time interaction with nearby vehicles. 

 

Recent research has focused on the use of IoT for real-time data collection and communication. IoT-enabled sensors and 

devices can monitor traffic conditions, vehicle density, and road status, allowing better decision-making. Some systems 

also use wireless communication protocols to send alerts to nearby vehicles. However, many of these solutions lack 

intelligence in predicting traffic patterns and optimizing routes dynamically. 

 

III. DATASET AND PREPROCESSING TECHNIQUES 

 

The proposed system utilizes both real-time and historical data to ensure accurate detection and efficient movement of 

emergency vehicles. The dataset primarily includes GPS location data of emergency vehicles, traffic density information 

collected from IoT sensors, and historical traffic patterns obtained from traffic management systems or open-source 

datasets. Additional data such as vehicle speed, road conditions, and time-based traffic variations are also considered to 

improve prediction accuracy. 

 

Feature extraction is another important step, where relevant attributes such as traffic density, vehicle speed, distance to 

destination, and signal status are selected for analysis. These features play a key role in predicting traffic conditions and 

identifying optimal routes for emergency vehicles. In addition, time-series data processing is applied to understand traffic 

patterns at different times of the day 

 

IV. METHODOLOGY 

 

https://ijarcce.com/
https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.471Peer-reviewed & Refereed journalVol. 15, Issue 4, April 2026 

DOI:  10.17148/IJARCCE.2026.154238 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 1755 

A methodology for a Smart Emergency Vehicle Alert System using Machine Learning (ML) and Internet of Things 

(IoT) focuses on minimizing emergency response times by detecting incidents, notifying authorities, and optimizing 

traffic signal priority. 

 

A. System Architecture Design 

The Smart Emergency Vehicle Alert System is designed using a modular and scalable architecture that integrates IoT 

devices, Machine Learning models, and communication technologies to ensure efficient traffic management. The system 

consists of multiple interconnected components, including the emergency vehicle unit, roadside IoT sensors, traffic signal 

controllers, a central cloud server, and user interfaces such as mobile applications or in-vehicle alert systems. 

 

B. Sequence Input and Preprocessing 

In the proposed system, sequence input refers to the continuous stream of real-time and historical data collected from 

various sources such as GPS modules in emergency vehicles, IoT-based traffic sensors, and traffic management systems. 

This data includes parameters like vehicle location, speed, traffic density, road conditions, and time-based traffic 

variations. The input data is received in sequential form, as it is generated continuously over time, making it suitable for 

time-series analysis and prediction. 

 

C. CNN + Attention-Based Prediction 

In the proposed system, a hybrid Machine Learning model combining Convolutional Neural Networks (CNN) and 

Attention mechanisms is used to accurately predict traffic conditions and optimize the movement of emergency vehicles. 

The CNN component is responsible for extracting important local features from the input data, such as traffic density 

patterns, vehicle speed variations, and road conditions. By applying convolutional filters, the model can identify spatial 

patterns and short-term dependencies in traffic data, which are essential for understanding immediate road situations. 

 

D. Transfer Learning Strategy 

In the proposed system, a Transfer Learning strategy is employed to improve the efficiency and performance of the 

Machine Learning model, especially when limited real-time traffic data is available. Instead of training the model from 

scratch, the system utilizes a pre-trained model that has already learned general traffic patterns from large-scale datasets, 

such as historical traffic flow, road usage patterns, and congestion behavior across different regions. 

 

E. Result Visualization 

The Result Visualization module plays an important role in presenting the system’s output in a clear and user-friendly 

manner. After processing the input data and generating predictions using the Machine Learning model, the system 

displays the results through an interactive interface such as a web dashboard or mobile application. This allows users, 

including traffic authorities and drivers, to easily understand the current traffic situation and the movement of emergency 

vehicles. 

 

V. SYSTEM ARCHITECTURE 

 

The system architecture of the Smart Emergency Vehicle Alert System is designed to ensure efficient communication, 

real-time data processing, and intelligent decision-making. It consists of multiple interconnected modules that work 

together to detect emergency vehicles, analyze traffic conditions, and manage traffic flow effectively. The architecture 

integrates IoT devices, Machine Learning models, cloud infrastructure, and user interfaces to provide a complete and 

scalable solution. 

 

A. Data Input Module 

The Data Input Module is the initial and one of the most important components of the Smart Emergency Vehicle Alert 

System, as it is responsible for collecting real-time and historical data required for system operation. This module gathers 

data from multiple sources, including GPS-enabled emergency vehicles, IoT-based traffic sensors, and traffic 

management systems. The primary data collected includes the location, speed, and direction of emergency vehicles, as 

well as traffic density, vehicle flow, and road conditions at different intersections. 

 

B. Data Processing Module 

The Data Processing Module plays a crucial role in preparing the collected data for accurate analysis and prediction. 

After receiving raw data from the Data Input Module, this module performs several preprocessing operations to ensure 

data quality, consistency, and usability. Since the data is collected from multiple sources such as GPS devices and IoT 

sensors, it may contain noise, missing values, or inconsistencies, which need to be handled properly. 
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C. Prediction Module 

The module receives preprocessed data such as traffic density, vehicle speed, road conditions, and the real-time location 

of emergency vehicles. The CNN component extracts local features and identifies short-term traffic patterns, while the 

Attention mechanism focuses on important data points and captures long-range dependencies across different road 

segments and time intervals. This combination enables the system to understand complex traffic behavior more 

accurately. 

  

D. Analysis Module 

The system stores various types of data, including GPS location data of emergency vehicles, traffic density information 

collected from IoT sensors, vehicle movement patterns, and signal control actions. Historical data is particularly 

important, as it helps the Machine Learning model learn traffic trends and improve prediction accuracy over time. In 

addition, the module stores alert logs and system performance metrics, which are useful for monitoring and evaluation. 

 

E. Visualization Module 

The system provides real-time visualization through a web dashboard or mobile application interface. It displays the 

current location of emergency vehicles on a digital map, along with the recommended optimal route highlighted for easy 

navigation. Traffic conditions such as congestion levels, vehicle density, and signal status at different intersections are 

also shown using intuitive visual indicators like color codes and icons. 
 

F. Storage Module 

The system stores various types of data, including GPS location data of emergency vehicles, traffic density information 

collected from IoT sensors, vehicle movement patterns, and signal control actions. Historical data is particularly 

important, as it helps the Machine Learning model learn traffic trends and improve prediction accuracy over time. In 

addition, the module stores alert logs and system performance metrics, which are useful for monitoring and evaluation. 

 

VI. RESULTS 

 

The proposed Smart Emergency Vehicle Alert System was evaluated using both simulated and real-time traffic data to 

measure its effectiveness and performance. The system demonstrated significant improvements in reducing emergency 

vehicle response time by efficiently identifying optimal routes and managing traffic signals dynamically. Compared to 

traditional traffic systems, the proposed approach ensured faster movement of emergency vehicles through congested 

areas. 
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A. System Performance and Accuracy 

The performance of the proposed Smart Emergency Vehicle Alert System was evaluated using both real-time and 

simulated traffic data to ensure reliability and efficiency. The system demonstrated high accuracy in predicting traffic 

conditions and identifying optimal routes for emergency vehicles. By utilizing a hybrid CNN and Attention-based 

Machine Learning model, the system achieved an overall prediction accuracy of approximately 90–95%, outperforming 

traditional models that rely on basic algorithms. 
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B. Prediction Efficiency 

The model is designed to operate with low latency, ensuring that predictions are generated within a very short time frame. 

This enables the system to respond instantly to changes in traffic conditions, such as sudden congestion or roadblocks. 

The use of Attention mechanisms allows the model to focus on critical data points, improving decision-making speed 

and accuracy compared to conventional models. 

 

C. Usability and Reliability 

Additionally, the system includes data validation and error-handling mechanisms to prevent incorrect decisions caused 

by faulty inputs. Cloud-based storage and processing further enhance reliability by providing scalability and secure data 

management. Overall, the system ensures dependable performance, accurate decision-making, and ease of use, making 

it suitable for deployment in modern smart city environments 

 

 
Fig. 6 showing output for predicted super enhancer in human DNA sequence 

 

VII. COMPARATIVE ANALYSIS 

 

The comparative analysis highlights the performance differences between traditional traffic management systems and the 

proposed Smart Emergency Vehicle Alert System. Conventional systems primarily rely on fixed traffic signals and 

manual intervention, which do not provide priority to emergency vehicles. These systems lack real-time communication, 

resulting in delays and inefficient handling of emergency situations. In contrast, the proposed system integrates IoT and 

Machine Learning technologies to enable automated detection, real-time data processing, and intelligent decision-

making. 

 

A. Existing System vs Proposed System 

The existing traffic management systems mainly rely on fixed signal timings, manual control, and simple alert 

mechanisms such as sirens. These systems do not have the capability to detect emergency vehicles in real time or provide 

them with priority on roads. As a result, emergency vehicles often get stuck in traffic congestion, leading to increased 

response time and reduced efficiency. Moreover, there is no proper communication between vehicles and traffic 

infrastructure, making coordination difficult during critical situations. 
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B. Feature Comparison 

The feature comparison between existing traffic management systems and the proposed Smart Emergency Vehicle Alert 

System highlights significant improvements in functionality, efficiency, and intelligence. Traditional systems offer 

limited features, mainly focusing on fixed traffic signal control and basic siren-based alerts for emergency vehicles. These 

systems lack real-time data processing, intelligent decision-making, and effective communication mechanisms, which 

reduces their overall performance in critical situations. 

 

VIII. CONCLUSION AND FUTURE SCOPE 

 

The proposed Smart Emergency Vehicle Alert System using Machine Learning and IoT provides an effective and 

intelligent solution for improving emergency response in urban traffic environments. By integrating real-time data 

collection, advanced prediction models, and automated traffic control, the system successfully reduces response time and 

enhances the movement of emergency vehicles. The use of a hybrid CNN and Attention-based model enables accurate 

traffic prediction and optimal route selection, while IoT devices ensure seamless communication between vehicles and 

infrastructure. Overall, the system improves road safety, reduces congestion, and supports efficient traffic management, 

making it highly suitable for smart city applications.  

 

A. Future Scope 

The proposed Smart Emergency Vehicle Alert System can be further enhanced by integrating advanced and emerging 

technologies to improve its efficiency and scalability. One of the key future improvements is the use of advanced 

Artificial Intelligence techniques such as deep learning and reinforcement learning, which can enable more adaptive and 

real-time decision-making in highly dynamic traffic conditions. These models can continuously learn from new data and 

improve prediction accuracy over time. 
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