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ABSTARCT: To address issues of traffic congestion and delays at signal intersections, a
smart traffic control system using IR sensor technology is proposed. The IR sensors detect
vehicle density on each road and automatically adjust signal timings based on real-time
traffic conditions, making the system more efficient than manually operated signals.
Additionally, to handle emergency situations such as ambulance movement, an RF
transmitter and receiver system is incorporated. When an ambulance is detected, the
corresponding traffic signal turns green (along with a special blue indication), allowing it to
pass without delay. This approach reduces waiting time, improves traffic flow, and helps save
lives by prioritizing emergency vehicles.
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1. INTRODUCTION traffic control system using IloT and
In India, a significant number of deaths Artificial Intelligence is proposed to

occur due to delays in reaching hospitals prioritize ~ emergency  vehicles  like

during emergencies such as road accidents ambulances and police vehicles. The
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and heart attacks, often caused by heavy
traffic congestion. The first hour after an
emergency is critical for saving lives, but
major cities like Mumbai, Delhi,
Bengaluru, Chennai, and Hyderabad
frequently face severe traffic jams, making
it difficult for ambulances to reach their
destination on time. Traditional traffic
systems based on fixed timing are
inefficient in such situations, highlighting
the need for intelligent traffic management

solutions. To address this issue, a smart
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system  uses sensors and  RF
communication to detect the presence and
location of an  ambulance and
automatically adjust traffic signals, turning
them green along its path. This reduces
delays and ensures faster movement
through intersections. Additionally, IoT
technology enables real-time tracking and
communication between the ambulance
and traffic management system, allowing

route optimization and avoidance of

congested areas. Overall, this approach
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improves response time, enhances traffic

efficiency, and plays a crucial role in

saving lives during emergencies.

Predictive analytics: The system uses

» Analyze traffic patterns and predict
where congestion is likely to occur.
This enables the system to route the
ambulance around potential traffic
hotspots, reducing travel time and
improving patient outcomes. Traffic
signal prioritization:

» The system can communicate with
traffic lights and other traffic
management devices to ensure that the
ambulance has priority access to
intersections and other critical points
along its route. Communication with
other emergency vehicles

» Communicate with other emergency
vehicles to coordinate their routes and
ensure that they don't get in each
other's way. Overall, a smart traffic
management system for ambulances
using [oT has the potential to improve
emergency response times, reduce
traffic congestion, and ultimately save
lives.

2. LITERATURE SURVEY

S. Sharma, R. Gupta, and P. Verma (2022)

proposed an loT-based smart ambulance

traffic management system in which an

Android application is used by the driver

to control traffic signals based on route

direction. The system uses Arduino with a
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Wi-Fi module to establish communication
between the mobile application and traffic
signals. Patient information such as name,
age, and blood group is also transmitted,
while GPS and compass modules are used
to determine the ambulance’s location and
direction for efficient signal control.

A. Kandhari and D. Antonov (2022)
developed an intelligent traffic
management system divided into three
phases: vehicle detection, ambulance
identification, and data-driven decision-
making. The system uses image processing
techniques for ambulance detection instead
of  traditional

sensors,  improving

automation but requiring high
computational resources.

3. PROPOSED SYSTEM

Modern mobility solutions focus on using
technology to overcome traffic challenges
and improve emergency  response
efficiency. The proposed system enables
an Android-based device in an emergency
vehicle to override normal traffic signal
operations. It utilizes an  Arduino
microcontroller, IR Sensors, RF
transmitter, and traffic signals to detect
ambulance presence and control signal
flow accordingly. This system helps
reduce traffic congestion at intersections
and ensures faster movement of
emergency vehicles, allowing them to
reach hospitals without delay. By

integrating  loT-based smart traffic
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management, the solution improves road
safety, minimizes delays, and plays a vital
role in saving lives during critical

situations.

~

Traffic Lights
(Red /Green LED)

= LD
/ J

IR Sensor ‘]1\
a £
s (Veficle Count /Info)
LS
. b
L= (Wevess Commansation) y
""‘*"*ﬂ’ Power Supply ESPB266 Wifi Module ’
(ot Moitrg)

Fig 1: Block Diagram

3.1 Block Diagram Overview

The proposed smart traffic management
system is designed to monitor and control
traffic efficiently using real-time data and
intelligent decision-making. Multiple IR
sensors are installed at different lanes of an
intersection to detect vehicle presence and
measure traffic density. This data is sent to
a microcontroller or IoT-based controller,
which analyses the traffic conditions and
adjusts signal timings dynamically to
reduce congestion.

An emergency override mechanism is also
integrated, allowing priority vehicles such
as ambulances to control traffic signals.
When activated, the system automatically
turns the corresponding signal green while

keeping others red, ensuring a clear path.
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The system includes transmitter and
receiver modules for communication,
along with display units to show system
status and signal changes. To improve
accuracy, the collected sensor data is
processed to remove noise and
inconsistencies before being used for
decision-making. The refined data is then
utilized for intelligent traffic control,
enabling efficient signal management,
reduced waiting time, and improved road
safety.

3.2 Flow Chart

The collected traffic data is analyzed using

a machine-learning decision model based

on the Random Forest algorithm to enable

intelligent traffic congestion control.

Fig 2: Flow Chart
During the training phase, the Random
Forest model is trained using labeled
datasets representing different traffic
conditions such as free flow, moderate

traffic, heavy congestion, accident or
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blockage, and peak-hour traffic. By
constructing multiple decision trees and
combining their outputs, Random Forest
provides highly accurate and reliable
classification while reducing over fitting
and false predictions. In real-time
operation, the trained model continuously
evaluates incoming traffic data and
predicts the current congestion level of
each road segment. When congestion is
detected, the system automatically
performs intelligent actions such as
adjusting traffic signal timings, rerouting
vehicles through alternative paths, sending
congestion alerts to drivers via mobile
applications or navigation systems, and
notifying traffic management authorities.
By enabling real-time monitoring,
predictive congestion analysis, adaptive
signal control, and faster traffic response,
the proposed Random Forest—based traffic
congestion control system helps reduce
travel time, fuel consumption, and
environmental pollution while improving
overall urban traffic = management
efficiency.

4. RESULTS AND DISCUSSION

The proposed Al-driven smart traffic
management system effectively monitors
real-time traffic conditions using IoT
sensors and machine learning algorithms.
It accurately predicts congestion and
identifies

potential accident-prone

situations, enabling timely alerts and
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signal control. The system improves traffic
flow efficiency by dynamically adjusting

signal timings based on vehicle density.

Fig 3: Hardware implementation
The system uses an Arduino Uno with
sensors, traffic lights, and an LCD to
monitor and manage traffic conditions.
Vehicle detection sensors collect real-time
data, which is processed to control signal
timings intelligently. Traffic lights are
adjusted dynamically to reduce congestion
and improve flow. A buzzer provides
alerts for emergencies, and the system runs

on a continuous power supply.

Fig 4: LCD Display
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An LCD display is used to show real-time
system status, traffic conditions, or alert
messages. Emergency buttons are provided
to manually override the system during
critical situations such as accidents or

emergency vehicle movement.
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Fig 5: Model Accuracy Comparison
The system evaluates the performance of
multiple machine learning algorithms
including KNN, SVM, Random Forest,
and Decision Tree. Each model is trained
on the same dataset and assessed using
accuracy as the primary metric. The results
are visualized in a comparative bar graph
for clear analysis. All models demonstrate
high accuracy, indicating effective data
classification and reliable performance.
This comparison helps in selecting the

most suitable algorithm for deployment.
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Raw Data: EAST:1,MWEST:1
Traffic Density: High

Fig 6: Traffic Density Estimation Output
The system analyzes real-time traffic data
from East, West, North, and South
directions to determine traffic density. If
all directions show 1, traffic is classified as
high; if two or three directions show 1, it is
moderate. If none or only one direction
shows 1, the traffic is considered low.

5. CONCLUSION

Congestion of traffic is an important
problem which is to be addressed as early
as possible. This is a challenging situation
which is to be resolved quickly. This
project can resolve this problem by
overcoming the traffic  congestion
whenever emergency vehicles are to be
passed. By initiating this project, it not
only saves a lot of human effort involving
traffic police but also helps the emergency
vehicles or precisely ambulances to make
way for them as early as possible and save
lives. “The first step towards being a truly
responsible society is the day we learn to

allow an ambulance to pass through in
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traffic”. This project might be the biggest

step towards making a better society for

humanity.

FUTURE SCOPE:The system can be

enhanced by integrating advanced Al

algorithms for more accurate traffic
prediction and accident prevention. It can
be expanded with cloud connectivity and

IoT platforms for real-time monitoring and

remote control. Integration with GPS and

emergency vehicle tracking can help
prioritize ambulances and reduce response
time.
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