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Abstract-Real time emergency response and traffic
prevention is important for the public safety and traffic
management. The system in this project introduce the
real time emergency vehicle detection and traffic
prevention model using OpenCV. OpenCV is a powerful
computer vision library. The system is particularly
designed to identify the emergency vehicles like
ambulance, fire trucks and police vehicles in real time
from video streams or feeds. Object detection algorithms
are used with OpenCV's image processing capabilities
then the system can detect the emergency vehicle
pattern, identifies their presence and initiate response in
the form of traffic signal adjustment or other preventive
measures towards smooth passage for emergency
vehicles. The emergency vehicles are detected by color
detection method, shape detection, contour analysis and
match features. Once the emergency vehicle is identified
then the system can send signals to the traffic control
system to alter traffic patterns, thereby reduce delays
and improving response times for emergency services.
The proposed system demonstrates a real-time, accurate,
and efficient solution to emergency vehicle detection and
traffic congestion management.
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1.INTRODUCTION

The traffic in urban areas are widely increasing day by
day, so the emergency vehicles like ambulance, fire
trucks, police vehicles are getting delay, which leads to
severe consequences including loss of lives. By
recognizing the problem the real time emergency
response system works on the emergency vehicle
identification and control the traffic on the road.

The system uses the powerful computer vision library
like OpenCV to detect the emergency vehicle in real time
from video stream or camera feeds. By using the advance
object detection algorithm and image processing

techniques the system is designed to identify emergency
vehicle based on specific pattern, color and shape.

The system uses the color and shape detection methods
to identify the emergency vehicle. By the counter
analysis method, it enhance the accuracy of detection by
isolating emergency vehicle shape from background
noise and other distractions in urban environment. This
is helpful for the system to identify the emergency
vehicle in different conditions, including low light and
high traffic density.

Once the emergency vehicle is detected the traffic
control system starts working by clearing the traffic and
managing the traffic light signals. The response
mechanism allows the real time action to ensure that
emergency vehicles are able to reach the destination
without any delay.

1.1 ARCHITECTURE

The architecture of real time emergency response
system and traffic management is designed to control the
traffic system in emergency conditions and ensures the
emergency vehicle reach the destination without delay.
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Fig-1 Sample Architecture of Proposed Work
2.LITERATURE SURVEY

1. Emergency Vehicle Detection by Computer Vision:
Many works have used computer vision methods to
detect emergency vehicles. For example, in Xia et al.
(2018), an object detection method is proposed to
recognize emergency vehicles on the road through real-
time video data. In this work, features like flashing lights,
shape, and size of the vehicle were used to detect the
objects. This research work shows how image processing
may be utilized to accurately detect the vehicle, yet
lighting conditions and occlusions persist as problems.

2. Traffic Management Systems and Priority
Control: Traffic congestion control, in part, involves
automatic traffic light response to the passing of an
emergency vehicle. Tawari and Bhattacharya (2017)
proposed a system in which traffic signal systems are
adjusted according to the detection of an emergency
vehicle. The system dynamically adjusted traffic lights in
real-time using sensors such as GPS and inductive loop
sensors, thus reducing waiting time for emergency

vehicles. Sensor-based systems can be expensive and
require frequent maintenance.

3. Deep Learning and Machine Learning for Object
Detection: Very recent studies use deep learning-based
approaches for the detection of vehicles. Zhao et al.
(2019) have used convolutional neural networks for the
detection of vehicles in complex environments. CNNs are
very effective for distinguishing emergency vehicles from
other vehicles as they learn spatial hierarchies of
features. However, these models need large labeled
datasets and a lot of computational resources.

4. Feature Matching and Shape Recognition:
Traditional methods of image processing include feature
matching, shape recognition, and color detection. In the
literature, Rani et al. (2018) used color segmentation and
shape recognition algorithms to detect emergency
vehicles. These methods are computationally efficient
and do not require a large amount of data but may face
challenges in distinguishing emergency vehicles under
variable lighting and environmental conditions.

5. Computer Vision with Traffic Signal Systems: One
of the most promising research areas is integrating
computer vision techniques with existing traffic signal
systems for real-time traffic management. In Gopalan
and Reddy (2020), a traffic control system was
developed using machine learning algorithms to detect
emergency vehicles and adjust the green signal for their
passage. This system dynamically managed traffic lights
to reduce the response time in emergency scenarios.

6. Challenges and Limitations: Even though there has
been progress in emergency vehicle detection and traffic
management, challenges are still present in the
implementation of real-time systems. Environmental
conditions such as light variation, weather, and
occlusions (for example, parked cars, pedestrians) can
influence the accuracy of detection algorithms. According
to Vasquez et al. (2016), one of the major limitations is
the requirement for robust algorithms that can function
effectively in different urban environments. In addition,
such systems are very complex and, therefore, involve a
significant hardware infrastructure that renders their
implementation cost-prohibitive and not easy to scale.
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2.1 EXISTING SYSTEM

Traditional emergency vehicle detection methods largely
depend on manual observation that lack the
sophistication needed for real-time, automated analysis.
This older system often rely on basic sensors, static
cameras, or human intervention to identify emergency
vehicles.

2.1.1.Limited real-time detection: Many existing
systems are not capable of processing live video streams
in real-time, leading to delays in detecting emergency
vehicles and triggering necessary actions, such as traffic
signal adjustments. Traditional systems often rely on
frame-by-frame analysis that is too slow to handle fast-
moving emergency vehicles in dynamic traffic scenarios.

2.1.2.Poor adaptability: Traditional emergency vehicle
detection methods are often limited in their ability to
adapt to diverse traffic conditions and different types of
emergency vehicles. These systems may struggle to
differentiate between various emergency vehicles (e.g.,
ambulances, fire trucks, police vehicles) and regular
vehicles under different environmental conditions such
as poor lighting, adverse weather, or obstructed views.

2.1.3.High false positives: Many existing systems suffer
from a high rate of false positives, where non-emergency
vehicles are incorrectly identified as emergency vehicles.
This can happen due to similar characteristics, such as
flashing lights on non-emergency vehicles or other
factors like reflections or motion patterns in traffic. The
presence of false positives reduces the system's
reliability and may cause unnecessary traffic signal
changes, leading to disruptions for non-emergency
vehicles and overall traffic inefficiency.

2.1.4.Lack of integration: A key limitation of traditional
methods is the absence of integration with traffic control
systems. Most detection systems operate in isolation and
do not communicate with traffic signal infrastructure.

2.2 PROPOSED SYSTEM

This emergency vehicle detection and traffic prevention
system uses advanced OpenCV-based image processing
techniques for real-time emergency vehicle detection to
implement the prevention of traffic through mechanisms
favoring the free flow of these vehicles.

2.2.1.Real time detection: The system tracks live video
streams or feeds from cameras and detects emergency
vehicles. The system uses real-time video processing
techniques to recognize immediate traffic flow and
identify any emergency vehicles. Utilizing OpenCV, the
system can process high-speed video streams with speed
for timely detection.

2.2.2Emergency vehicle recognition: There are several
image processing techniques employed by the system to
differentiate emergency vehicles from the rest of the
regular traffic. These include color detection such as that
of red or blue lights on a fire truck or police car. Also, to
recognize shapes such as fire trucks or ambulances, and
finally contour analysis. These enable the system to
distinguish emergency vehicles with high reliability even
in busy traffic environments.

2.2.3.Traffic light control: After detecting an
emergency vehicle, the system automatically
communicates with traffic light control mechanisms and
changes signals instantaneously. The whole traffic
sequence can be changed by the system. Emergency
vehicles could pass intersections with minimal delay due
to red lights because the system ensures that they get the
right of way, efficiently clearing the way without
anyone's interference

.2.2.4.High accuracy: The proposed system combines
multiple image processing techniques to minimize false
positives. By using a combination of shape detection,
pattern recognition, and color analysis, the system
ensures that only emergency vehicles are identified and
that regular vehicles are not mistakenly prioritized. This
increases detection accuracy and reduces unnecessary
traffic signal changes, preventing disruptions for non-
emergency vehicles.
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Fig-3 Emergency vehicle recognition

2.2.5.Integration with traffic systems: The system is
designed to integrate well with existing traffic control
infrastructure. It communicates directly with traffic light
systems, dynamically adjusting the flow of traffic based
on real-time data. This integration ensures that the
traffic management system is responsive to the presence
of emergency vehicles and can quickly implement
measures to improve their passage through
intersections.

2.2.6.Scalability: This is a system built to scale for high-
resolution video feeds and multi-camera streams. It can,
therefore, manage different traffic conditions in different
cities, processing camera feeds from different cameras at
once. The high scalability enables a wider range of
applications, whereby the system would be able to
handle traffic easily in a metropolitan city or over
complex intersections.

3.IMPLEMENTATION

3.1.Import libraries

l.import cv2

cv2: This is the OpenCV library for image processing.
2.import numpy as np

numpy: A library for handling arrays and numerical
computations.

3.2.Data preprocessing

For preprocessing, the ImageDataGenerator is used. It is
used for the generation of batches containing the data of
tensor images and is used in the domain of real-time data
augmentation.

3.3.Model training

Load and examine the train.csv and test.csv datasets.
Identify and note important features useful for model

training.

»n on

("train.csv”, "test.csv")

Read the dataset and train the model from train.csv and
test.csv datasets. Upto 30 epoches were taken to initiate
the model, the epochs and loss graph is given as the
output.
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Fig-4 Representation of epochs and loss
3.4.0utput prediction

The output could be detecting the vehicle whether it is
emergency vehicle or not.

3.5.System workflow

1. The system continuously monitors traffic via live
video feeds.

2. OpenCV processes the video data, detecting
vehicles based on their color, shape, and pattern.

3. When an emergency vehicle is detected, the
system triggers traffic control systems to adjust
signals.

4. Traffic lights are switched to allow the
emergency vehicle to pass without delay,
improving response times.

5. The system maintains high accuracy by
distinguishing between emergency vehicles and
regular traffic, ensuring that false positives are
minimized.
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3.6.Result

Fig-5 Final output
4.CONCLUSION

The Real Time Emergency Response System and Traffic
Management developed in this project demonstrates a
significant leap forward in optimizing urban traffic
management for emergency situations. By utilizing
OpenCV and image processing techniques, the system
successfully identifies emergency vehicles such as
ambulances, fire trucks, and police cars in real-time from
video streams. The system then triggers automatic
adjustments in traffic light signals to facilitate the swift
passage of emergency vehicles, reducing delays and
enhancing the efficiency of emergency response times.
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