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Abstract- Traffic light control system is widely used to control the
flow of road junction.Currently, most of the traffic light system
used pre-time and count down timers to control traffic flow.
Thus, there is a need of adaptive traffic signals which are able to
do real time monitoring to control traffic light signal based on
traffic density.

This project proposed an adaptive traffic light control system that
uses image processing and image matching technique in
controlling the traffic in an effective manner by taking images of
each lane at a junction.

Keywords— Cyberbullying detection™, **Machine learning
(ML)", ""Deep learning (DL)", ""Natural language processing
(NLP)".

INTRODUCTION

Traffic Congestion and traffic monitoring is one of the
important problems all over the world. In this way, a traffic
cycle will be established which will control the traffic.
Traffic lights operate in a systematic way which causes a
lot of delays for the drivers in some cases. Drivers can be
unnecessary waiting for the time period. Our project to
overcome the problem. An intelligent Hand Held Traffic
light controller system using mobile application traffic
police can be handled the traffic easy and Simple way.

I. BACKGROUND

A.MACHINE LEARNING

Machine learning (ML) comes under the most
booming topic which is artificial intelligence as a branch
and also mentions the capability of delivering
unmanned or automatic extensive learning which
improves the outcomes coming from experiences by
detecting the patterns. This technology uses current
algorithms as well as datasets in order to develop any
computer programs which provide sufficient solutions
for the specific problem mentioned and that program
will use those algorithms and dataset to learn without
any human intervention. The learning process gets
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started with observing in data given, then identifying
the patterns present in the data next creating progress
findings by using those algorithms in next coming
years based on the identified preexisted patterns.
The main aim of using machine learning is that it can
makeany electronic device not only computers learn
automatically without having any interference from
humans or to change results correspondingly.
Machine learning algorithms can analyze huge
amounts of data which results in high accuracy in a
small amount of time.

B.REINFORCEMENT LEARNING

RL is based on Markov decision process (MDP)
and learns to maximize long-term returns. In a fully
observable environment, an agent observes a state st
€ S at time t and performs an action at € A
according to a policy function = (a |s). Then the next
state of the agent is st+1 according to a state
transition probability function pt (st+1 |st, at), and
the environment gives a reward rt = r (st, at,st+1).
Suppose that an episode has P n steps, the agent
obtains a return Ut = n t=t y t—t rt at time t, where y
€ [0, 1) is a discount factor. An action-value
function, i.e., Q function Qmn (st, at), is the
expectations of return Ut for future states and
actions at the times. In practice, the agent does not
know Rt and St+1 and can only obtain the optimal
Q function by estimation and Monte Carlo
approximation. RL training is based on the
experience et = (st, at, rt, st+1) in a data-driven way.
The Q-learning algorithm is one of the most basic
RL methods. Q function is fitted by the model Q6
with parameters, such as Q table, linear regression
(LR) , and deep neural network (DNN). According
to the behavior policy, the agent collects the training
data and stores it in the experience replay buffer in
the quadruple form of et= (st, at, rt, st+1). We use a
common behavior policy named e-greedy policy.
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II.RELATED WORKS

ON There are many action settings, such as the duration of
the current signal, the next phase of the traffic light, and
holding or changing the current phase. We choose the
second set and define each local action as a possible phase
or a combination of the red and green phases at the
intersection. This setting is more flexible and suitable for
ATSC. According to the current intersection traffic, an agent
performs the best phase from all possible phase set Ai. B.
STATE The setting of a state is significant to describe the
traffic condition at an intersection. We define the local state
as follows: st, i = {waitt [li], wavet [li]}i€Li where li is an
incoming lane of intersection i and Li denotes all the
incoming lanes of intersection i. wait describes the waiting
time for the first vehicle in the lane, and wave represents the
total number of vehicles in each incoming lane within 50m
of the intersection. A lane Area Detector in SUMO is used
to capture state information, which ensures the real-time
ATSC. C. REWARD The definition of reward is vital in RL
performance. The goal of an agent is to maximize long-term
returns. Combined with the definition of reward in [3] and
[4], a new reward function is defined as rt, i = —X li€Li
pressuret+1t [li] + a - waitt+1t [li] (19) where a [veh/s] is a
trade-off coefficient, and pressure is the evaluation metric
based on the vehicle queue length and can be simply
measured. The reward is post-decision, and both pressure
and wait are calculated at time t+1t. This kind of reward
setting is closely related to state and action, which can
directly reflect the degree of traffic congestion and vehicle
delay time at the intersect.

HLEXIXTING SYSTEM

Optical systems are based on utilizing coded infrared (IR)
transmission between the EV transmitter and the IR-receiver
that can be validated against unauthorized use. In GPS-
based systems, the EV location estimation can be improved
in open areas without obstructions (e.g. high building)
where the trilateration by the GPS satellites is possible and
the multipath effect can be reduced. This requirement makes
the use of GPS method is also restricted to some places.

V.ALGORITHM

Algorithm 1 Multi-Agent Q-Learning for ATSC Input: a, v,
T, |B|, n6. Output: {6i}i€V.

1 initialize s0, 70, t < 0, k «— 0, B = @;

2 while stop condition is not reached do

3forieVdo

4 perform at,i from nt,i ;

5 receive r"t,i and st,i ;

6 end for

7B «— B U st,i, at,i,r"t,i,s"t+1,i, nt,i iEV

8t«—t+1 k«—k+1;

9ift=T then

10 initialize s0O, n0, t < O;

It is the source of real time traffic data which is representing
the current traffic situation in the area. There are many
sources and methods suggested by researchers from where
we can obtain this data like placing sensors and cameras at
the junctions to capture the traffic flow and applying
algorithm to obtain the intensity of the traffic but all these
approaches are so much cost effective and complex to
implement (Castillo et al. 2015). Also the accuracy of this
data is the most important ingredient of our proposed
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IV.PROPOSED METHODS

We will create an android application for the ambulance.
Through that application the ambulance driver can register
the case of emergency. When the ambulance will be
approaching the signal the image processing will then
determine from where is the ambulance coming. It will stop
performing the normal operation of the signals and will
stops all the signals leaving the one through which the
ambulance needs to pass. We will connect the traffic signals
control system through your application so that the entries
should be stored in the database. Also connect the image
processing to the traffic signals. We need to also learn how
to manipulate the traffic signals. We plan the development
this project in below mentioned modules. Module 1: Admin
Module 2: Driver/Ambulance Module 3: Controlling
Signals 3.1 Module 1: Admin Module This module is fully
responsible for providing the route to the drivers of the
ambulance. Also it will monitor and track the ambulance
from where it is arriving and where it is going. 3.2 Module
2: Driver/Ambulance This module is responsible for sending
the request to the admin to get permission to reach to the
location. As soon as the driver sends request he will have to
wait for the route. After the route is decided, the driver will
then send request to the cloud database to create green
corridor.

3.3 Module 3: This module is a module dedicated to the
manipulation of the signals. As soon as the cloud gets the
request, the cameras will be activated for image processing.
Once the ambulance is spotted then it will verify and provide
a green corridor. The above figure depicts the flow of the
project. The admin that is the official person from the
hospital, who wants to send an organ for transplant will send
the notification to the driver. The driver will receive the
notification and will select path of the source and the
destination. The admin will send a message to the traffic
control department that will provide green corridor to the
ambulance after receiving its location. The driver will be
able to track the ambulance as to get assurance that the
ambulance will reach its proper location.

11 end if

12 if k = |B| then

13 forie V do

14 estimate R" 1, i, V1 € B;
15 estimate R™ 1, i, V1 € B;
16 calculate y™t, i and L~ (6i);
17 update 61 with n6 - VL™ (0i);
18 end for

19B«— @,k 0;

20 end if

21 end while

VI.INPUT DATASET

solution. Google Maps APIs is the easy and reliable source
from where we can drive the traffic intensity for our optimal
distribution (Fairfield and Rumson 2011).Travel time in
current and future traffic is now available through the
Distance Matrix and Directions APIs of Google Maps which
is requested by server after every threshold time. This
threshold time is configurable as it is inversely proportional
to network communication cost.
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Fig no.1 Vehicle Detection

One common approach to vehicle detection is through the
use of object detection algorithms. These algorithms are
trained on large datasets of annotated images, where
vehicles are labeled with bounding boxes indicating their
locations within the image. Examples of popular object
detection algorithms include YOLO (You Only Look
Once), SSD (Single Shot MultiBox Detector), and Faster
R-CNN (Region-based Convolutional Neural Network).

VIII.MODULE DESCRIPTION

WEB DASHBOARD

The web dashboard module serves as the primary interface
for users to interact with the adaptive traffic light control
system. Accessible through a web browser, this module
offers a user-friendly platform for monitoring and
managing traffic flow at road junctions. Users, which may
include traffic engineers, city planners, or transportation
authorities, can access the dashboard from any internet-
enabled device, providing flexibility and convenience.
Upon logging in, users are greeted with a comprehensive
overview of the traffic conditions, including real-time data
on vehicle density, traffic flow rates and current signal
timings and also facilitates the monitoring the performance
of the system.

DATASET COLLECTION

The module responsible for gathering data for
training and operating the adaptive traffic light control

Volume 12, I ssue 03

Published by, www.ijert.org

These algorithms work by analyzing the features present
in the image and predicting the likelihood of different
objects, including vehicles, being present at various
locations. They utilize deep learning architectures, such
as convolutional neural networks (CNNs), to learn and
extract meaningful features from the input images, which
are then used to make predictions about the presence and
location of vehicles.

system plays a critical role in ensuring the system's
effectiveness and accuracy. At its core, this module
involves the collection of comprehensive datasets that
encapsulate various aspects of traffic behavior and patterns
at different road junctions.One of the primary data types
collected is images or videos of traffic scenes captured from
cameras strategically positioned.

TRAINING DATASET

The module responsible for preparing and
organizing collected data for training purposes is integral
to the success of any machine learning model. This process
involves several key steps, including preprocessing,
segmentation, feature extraction, and classification, each
contributing to the refinement and optimization of the
dataset.
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VEHICLE DETECTION

Image processing and computer vision techniques play a
crucial role in the development of intelligent traffic
systems by enabling the detection and identification of
vehicles in real-world scenarios. These techniques are
essential components of systems designed to optimize
traffic flow, enhance safety, and improve overall
transportation efficiency.

At its core, vehicle detection in traffic scenes involves
analyzing images or video frames captured by cameras
installed at strategic locations, such as road junctions or
highways. The goal is to accurately identify the presence
and position of vehicles within the scene, regardless of
factors such as lighting conditions, weather, or

IX.RESULT AND DISCUSSION
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occlusions.

TRAFFIC SIGNAL CONTROL

The core module of the adaptive traffic light control
system is pivotal in ensuring efficient management of
traffic signals in real-time. By integrating inputs from the
vehicle detection module, it conducts a thorough analysis
of the current traffic density at a particular junction. This
analysis serves as the foundation for making informed
decisions regarding the adjustment of traffic signal
timings. Through sophisticated algorithms for adaptive
signal control, this module dynamically alters signal
timings based on the prevailing traffic conditions.
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Fig no.2.Traffic light signal

Initially, all signals at a particular junction will turn yellow
and as the traffic increases the signal will start turning greenin
sequence. The normal flow of traffic shows that signal 1 will
turn green first, and then signal 2 followed by signal 3 and
at last signal 4. The order of the traffic lights began as agreen
light that lights up at traffic signal 1, and the red lightof other
traffic lights. Each vehicle has been given 2 secondstime to

X.CONCLUSION AND FUTURE ENHANCEMENT

The envisioned Al-Based Traffic light Control and
Ambulance Detection system, incorporating CNN
algorithms, stand as a groundbreaking approach to
enhancing traffic management and emergency response in
urban environments.

The project's underlying premise is to leverage the power
of artificial intelligence for more responsive and intelligent
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