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Abstract: One of the unavoidable issues of contemporary societies is traffic, which results in unfavorable outcomes like 

impeding emergency vehicles' access to destinations, wasting time, and increasing the likelihood of accidents. The utilization 

of Internet of Things (IoT) in managing traffic signals can greatly enhance the flow of traffic and alleviate road congestion. 

A new method is suggested in this article to identify emergency vehicles and control traffic signals accordingly. To control 

traffic lights more efficiently, the use of IoT approaches is implemented where sensors such as surveillance cameras capture 

real-time traffic information for the smart traffic signal management system. To guarantee that emergency vehicles reach 

their destination with minimal delays, the system is created to provide a clear path. 
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I. INTRODUCTION 

Traffic flow can be improved, congestion reduced, and the safety of motorists and pedestrians on roads enhanced by smart traffic 

signal management systems. Efficient traffic management systems have become more crucial due to the increasing number of 

vehicles on the road. 

Road congestion continues to be a significant problem for everyone, despite extensive research in the field of traffic management. 

The continuous and rapid increase in the number of vehicles exceeds the available traffic infrastructure, which is the main reason 

behind this. [1]. In every life-threatening situation, emergency vehicles have a crucial role to play. When a patient's condition is 

very serious, the percentage of patient deaths increases due to traffic jams, which can take up more than 20% of their lives in an 

ambulance [2]. Emergency vehicles are not being taken into consideration. The lack of crisis measures in traffic signal control 

frameworks leads to congested intersections and unnecessary financial losses [3]. To prevent accidents, the smart traffic light's main 

objective is to assign the right of way alternately. Smart traffic lights aim to reduce traffic delay and fuel consumption while 

increasing the capacity for passing cars and traffic flow, as well as prioritizing emergency vehicles over time [4]. 

 Introducing a smart traffic signal management integrated with a traffic control system that can detect and give        priority to 

emergency cars can reduce these problems. A model was constructed in this paper to identify cars and distinguish between 

emergency and regular vehicles. The signal changes upon recognition of the emergency vehicle. The traffic signals will eventually 

be changed to make way for emergency vehicles. 

 

II. SYSTEM ARCHITECTURE 

1. MODEL ARCHITECTURE 

The figure 2.1 represents the architecture of Smart Traffic Signal Management. The model begins with the pre-processing were the 

system takes the image as input. The pre-processed image is then resized in form of a grid, the camera connected with the raspberry 

pi detects the vehicle is a emergency vehicle or not. If the image is a Emergency vehicle the model detects it with the help of camera 

and the signal changes from red to yellow and then green. 
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Figure 2.1 Model Architecture 

 

2. BLOCK DIAGRAM 

 

Figure 2.2 

 

 

The figure 2.2 represents the block diagram of the Smart Traffic Signal Management. This begins with the analysing of the image 

and then the image is implemented in the YOLO and the object is present in the grid. It detects whether the image is emergency 

vehicle. If it is an emergency vehicle the signal changes or else the signal change will be as usual. 
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   III. IMPLEMENTATION 

 This shows the code that is implemented to identify the emergency vehicles and the signal changes that happen when an 

emergency vehicle is detected with time lap. 

 

 

Figure 3: Code for Detection of Emergency Vehicles  

 

IV. METHODOLOGY 

1. Collecting image data: The Raspberry Pi is connected to a camera to capture images of the road or intersection where the 

emergency vehicle detection system will be installed. To give input to the model, it is used. 

2. Pre-processing the data: The data is pre-processed by adjusting for lighting conditions and enhancing features relevant to 

detecting emergency vehicles, as well as processing the model efficiently. 

3. Object detection: To identify potential emergency vehicles in the scene, object detection algorithms analyze the pre- processed 

images. Object classification is commonly achieved through the use of machine learning models, such as convolutional neural 

networks (CNNs). 

4. Train a model: Train an object detection model on the dataset to detect vehicles and emergency vehicles. 

5. Deploy the Model: Once the model is trained, deploy it in the raspberry pi to detect emergency vehicles. Label the dataset and 

distinguish between cars, buses, trucks, and emergency vehicles. 

6. Tracking and alerting: The system can track the movement of an emergency vehicle through the scene and change the signal 

from red to yellow and then green for alerting. 
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V. RESULTS 

In this study, the model is constructed for detecting the emergency vehicle and the signal is changed when the emergency vehicle 

is detected in the system. 

 

 

Figure 4.1.1 Model setup of the signal                                 Figure 4.1.2 No Detection of Emergency vehicle 

 

 
Figure 4.1.3 Basic change of the Signal                                  Figure 4.1.4 Detection of Emergency vehicle 

 

VI. CONCLUSION 

Recognizing Emergency vehicles and making way for them to travel swiftly and smoothly was more pronounced in importance 

with the higher number of vehicles during peak hours. This project analyzes the techniques and technologies employed in smart 

traffic signal management to decrease traffic congestion and identify emergency vehicles. 

   Our plan for future work is to enhance the camera by using a high-quality one with a wide field of view. Additionally, we aim to 

increase the system's reliability by incorporating audio detectors that can identify the sound of emergency vehicles. 
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