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1.Abstract:

Traffic congestion remains a critical issue in urban environments, driven by the
increasing number of vehicles and limited road expansion. This paper proposes a novel
traffic control system that utilizes image processing to monitor and manage traffic flow,
coupled with Bluetooth technology to prioritize emergency vehicles. Cameras deployed
at critical points capture continuous traffic images, processed to identify and track
vehicle movements. This data is used to dynamically adjust traffic signal timings,
optimizing flow and reducing congestion. For emergency vehicles, the system uses
Bluetooth signals to detect their presence, automatically clearing their path by adjusting
traffic lights. This approach ensures that emergency services can navigate through
traffic more efficiently, reducing response times. The proposed system is designed to
integrate seamlessly with existing traffic infrastructure, offering a scalable and efficient
solution to urban traffic management and emergency response.
2.Introduction:

In today's cities, traffic congestion is a common issue that aggravates commuters and
drastically shortens journey times. However, delays brought on by clogged junctions
might mean the difference between life and death for emergency vehicles like
ambulances. Patients who are seriously wounded or unwell will have to wait longer for
medical care for every second that they are stuck in traffic. Smart traffic management
with ambulance identification is developing as a game-changing technology that has the
ability to revolutionize emergency response in urban contexts in order to solve this
urgent problem. Modern technology are neatly combined with the conventional traffic
signal infrastructure by this clever solution. The system may recognize incoming
emergency vehicles by using a variety of detection techniques, such as advanced
roadside cameras with image processing capability or onboard transmitters on
ambulances. A crucial communication channel is subsequently established when this
real-time data is sent to a central traffic light controller. When the controller detects an
ambulance coming, it is remarkably capable of modifying traffic light timing
dynamically in real time. The system is able to prioritize getting the ambulance past the
junction because of this intelligent management.
The potential of smart traffic management with ambulance identification to accelerate
emergency response times is its primary feature. Imagine an ambulance hurtling into a
hospital with its sirens blaring, only to have its progress impeded by a line of stopped
cars at a red light. This is the situation that this novel method aims to eradicate. The
controller may prolong the oncoming lane's green light when it detects an ambulance,
enabling the vehicle to go forward unhindered. As an alternative, if the light is red, the
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controller may purposefully reduce the red light on roads that meet, allowing the
ambulance to cross the junction safely for a brief period of time. This dynamic
adjustment reduces delays and guarantees the ambulance has a clear road, possibly
saving valuable minutes that might mean the difference between the patient's life and
death. Beyond only speedier emergency response times, smart traffic management with
ambulance recognition offers other advantages. Additionally, the technology may
improve the general effectiveness of traffic movement in emergency scenarios.
Conventional traffic signals sometimes run on preset timings, which could not always
take current traffic circumstances into consideration. But the real-time data collecting
and processing capabilities of this intelligent system enable it to adjust to shifting traffic
patterns brought on by the presence of an ambulance. The technology may reduce
congestion for non-emergency cars as well by carefully modifying traffic flow during
emergencies, making the experience of driving safer and more comfortable for all users.
3. Methodology:

Figure 1:Block Diagram

Vehicle Counting and Detection:

a. Calibration of the camera's position and orientation.

The first step involves strategically positioning and aligning cameras at key traffic points,
such as intersections and busy road segments. Proper alignment ensures comprehensive
coverage and optimal image capture for subsequent processing steps.

b. Image removal

Once cameras are aligned and operational, the next step is the subtraction of images. This
involves capturing a sequence of images and comparing each new image to a baseline or
reference image. The differences between the images are highlighted, isolating moving objects
(vehicles) from the static background.
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c. Identification of Blobs

The differences identified in the previous step are processed to detect individual objects,
referred to as blobs. Blobs represent the vehicles detected in the image. This step uses image
segmentation techniques to distinguish each vehicle from other objects and the background.

d. Analysis of Blobs

After blobs are identified, they are analyzed to extract relevant features, such as size, shape,
and position. This analysis helps differentiate between different types of vehicles (cars, trucks,
motorcycles) and determines their exact location within the image frame.

e. Monitoring and Tracing Blobs

The system then tracks these blobs across successive frames to monitor their movement. Blob
tracking involves maintaining a consistent identification of each vehicle as it moves through
the camera's field of view. This step is crucial for understanding traffic flow and detecting
patterns.

f. Vehicle Enumeration

As blobs are tracked, the system counts the number of vehicles passing through specific
points. Vehicle counting provides quantitative data on traffic density and flow rates, essential
for real-time traffic management and analysis.

g. Data Processing

The final step involves processing the collected information to optimize traffic management.
This data is analyzed to adjust traffic signals dynamically, reduce congestion, and provide
real-time traffic updates to drivers. Additionally, for emergency vehicles equipped with
Bluetooth devices, the system detects their presence and prioritizes their movement by
adjusting traffic signals to clear their path.

5. Identifying the Ambulance: This stage requires a phone with active Bluetooth and a
Bluetooth module. When the ambulance approaches the light, the driver may use the
Bluetooth module to transmit a command to the emergency vehicle, causing the traffic signal
to adjust appropriately. There is a trade-off between accessibility and security with this
approach, though. In order to get around this, we need ensure sure the code the ambulance
uses to connect to a traffic light is distinct and changed once every 24 hours. The system
would become more dependable and safe as a result.

SMART TRAFFIC CONTROL WITH AMBULANCE DETECTION

Figure 2: Schematic Diagram

6. Data-Driven Decisions:
An Arduino receives the processed data and makes decisions based on it.
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When the number of cars above the predetermined threshold—which varies based on the daily
count of cars—the data sent to the Arduino is designated as "f," or full. The Arduino gets it
and modifies the LED timings appropriately.

It automatically sets the green light if the number of cars stays below the pre-set threshold
level for a predetermined amount of time (no data is sent to the Arduino). When an Arduino
receives a code, such "switch," and there is an ambulance around, the Arduino immediately
turns on the green light. The light is delayed by an additional 10 seconds if the green light is
already on.

7. Results:

Figure 4: Giving yellow light before green signal in lane 2

8. Conclusion:

The efficiency of traffic flow and emergency vehicle prioritizing may be greatly increased by
implementing a smart traffic control system with ambulance recognition utilizing Bluetooth
HC-05 modules. Traffic crossings may modify their signal timings in response to approaching
ambulances equipped with HC-05 modules, thanks to the system's efficient use of Bluetooth
technology. By guaranteeing emergency vehicles have quick access, this priority may speed
up response times and even save lives. Real-time monitoring and control via Android
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smartphones is made possible by the smooth connection between the HC-05 modules and the
traffic management system made possible by the inclusion of a Bluetooth Terminal app from
the Google Play Store. Even if the project improves traffic management and emergency
response capabilities, continuous testing, optimization, and possible scaling concerns are
crucial to guaranteeing the system's dependability and efficacy in real-world situations. All
things considered, the initiative highlights the potential of cutting-edge technological solutions
to solve pressing issues with emergency services and urban infrastructure, eventually leading

to safer and more effective transportation networks.
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