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Abstract. In Metropolitan cities, where the amount of automobile continuously ex-
pands faster than the obtainable traffic framework to support them, congestion may
be a strenuous issue to affect and it becomes much worse in case of car accidents.
This problem affects many aspects of contemporary society, health damages, traffic
accidents, duration spent, grow in greenhouse emissions and including economic
expansion. In this context, current societies can rely on the traffic management sys-
tem to diminish traffic congestion and its negative chattels. In this project, we pro-
pose a traffic management system where the traffic will be monitored with all the
automobiles on the road. We will track the number of automobiles entering the sig-
nal zone and will predict the traffic is high or low. Hang on the quantity of auto-
mobiles in each signal zone, the traffic signals can be automated. So that maximum
amount of duration is given to more automobiles whereas the lesser duration for
some automobiles. Thus this project aims at reducing the traffic and managing the
signals automatically leading to the sensor less traffic management system.

Keywords. Traffic Signal monitoring, recommendation system, Image processing,
deep learning.

1. Introduction

Traffic congestion in four of Indias major cities Mumbai, Bengaluru, Delhi, and Pune
have crawled back very on the brink of levels seen before the Convidinduced lockdown,
which had originated global annual traffic congestion to fall for the first duration in at
least 10 years, Traffic congestion is a condition in movement that is characterized by
low speed, overlong trip duration, and expansion automotive queueing. Traffic conges-
tion on urban road networks has growd substantially, since the 1950s. When traffic de-
mand is great enough that the interaction between automobiles lows the speed of the
traffic stream, this leads to some congestion. While congestion may be a possibility for
any mode of transportation, this text will specialize in automobile congestion on pub-
lic roads. As demand approaches the capacity of a road (or of the intersections along
the road), extreme traffic jams sets in. When automobiles are fully stopped for periods,
this is known as a traffic jam or (informally) a traffic snarl-up. About half of U.S. traffic
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congestion is recurring, and is attributed to the sheer weight of traffic; most of the rest
is attributed to traffic incidents, road work, and weather events. In terms of traffic op-
eration, rainfall reduces traffic capacity and operating speeds, thereby leading to greater
congestion and road net-work productivity loss. Traffic research still cannot fully predict
under which conditions a ”traffic jam” (as opposed to heavy, but smoothly flowing traf-
fic) may suddenly occur. It has been establish that individual incidents (such as accidents
or maybe one car braking heavily during a previously smooth flow) may originate ripple
chattels (a cascading failure) which then spread out and create a sustained traffic jam
when, otherwise, the usual flow might have recommenced for some duration overlong.

2. Literature Survey

The literature review of the paper that were referenced and those that serves the base pa-
per and supporting paper which provides the clear idea of the traffic monitoring system
and machine learning algorithms and proper method of recommendations. [1–3] Due to
the swift enlargement of automotive transportation and urbanization, traffic jam has been
enlarging and becomes a significant problem in most major cities worldwide. Then, an
algorithm is presented to spot congested road segments and construct congestion prop-
agation graphs to model congestion propagation in urban road networks [4, 5]. Traffic
jams are also coupled with accidents which can be seen widely [6]. There is also need
for rerouting traffic for ambulance and emergency occasion [7]. [8–14] Autonomous and
connected cars (ACCs), together with edge computing (EC), have been recognized as a
promising solution to realize green intelligent transportation for smart cities. This paper
aims to deal with short-term traffic prediction, a fundamental enabler for the success of
ACC applications, under the ECU Telecommunications Standards Institute (ETSI) multi-
access EC (MEC) architecture that exhibits different constraints from conventional cloud
computing.

3. Methodology

The Table 1 Show The hardware Components Used To develop A Device. In This Ar-
duino UNO Is the Microprocessor, Max30100, Ec0567, Ad8232 Are the Sensor That
Are Connected In The Human Body. The sensor that are connected in the human body.
The LCD used for the display

Table 1. Hardware Components table

S.No Name of the components Description
1 ESP8266 Send data to the MySQL Database through

Wi-Fi module.

2 MQ-5 To sense the atmospheric gas

3 ATmega-328 Microcontroller which has access to MQ-5
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Figure 1. Methodology of the system

3.1. Hardware parts

3.1.1. Esp8266 Module

The enlargement board consisting of the ESP-12E module is incorporated with the
ESP8266 chip having 32-bit LX106 RISC microprocessor. The Board operates at a
clock frequency of 80MHz to 160 MHz. Most of the IoT projects commonly use the
NodeMCU module which is capable of storing data and programs in its 4MB flash mem-
ory. NodeMCU is powered through a micro-USB inlet and has inbuilt Wi-Fi support. It
supports UART, SPI, and I2C interface.

Figure 2. ESP8266 Figure 3. MQ-5

3.1.2. MQ-5 Gas Sensor

The resistance of the SnO2 filament drops, which ends up during a corresponding rise
in Output Voltage (Vout), and this output voltage may be measured to point the concen-
tration of any flammable gas that’s a gift. The MQ-5 has Associate in Nursing analog
(voltage) output.
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3.1.3. ATmega-328

ATmega-328 is a complicated Virtual reduced instruction set computer (AVR) micro-
controller. It supports the information up to eight (8) bits. ATmega-328 has 32KB inter-
nal integral memory. This micro-controller contains a heap of alternative characteristics.
you ought to even have a glance at Introduction to PIC16F877a (it’s a PIC Microcon-
troller) then compare the functions of those 2 Microcontrollers. ATmega 328 has 1KB
Electrically effaceable Programmable storage (EEPROM). This property shows if the
electrical provide equipped to the micro-controller is removed, even then it will store the
information and might give results once providing it with the electrical provide.

Figure 4. ATmega-328

3.2. Module Description

3.2.1. Dataset Collection Module

A data set is a collection of data. Machine Learning [15] has become the go-to method
for solving many challenging real-world problems. And, in the deep learning era, data is
very well arguably the most valuable resource. Mighty has been doing self-driving car
image annotation and has become pretty big in the space where CVPR 2018 too. Payment
AI is less specialized than Mighty AI, offering image annotation for any domain.

3.2.2. Dataset Augmentation

Dataset augmentation is a method in which a new training data is derived from the exist-
ing data. Domain specific techniques are applied to the examples from the training data
that results in creating a new and different training examples. Image data augmentation
is usually only applied to the training dataset, and to not the validation or test dataset.
This is different from data preparation like image resizing and pixel scaling; they need
to be performed consistently across all datasets that interact with the model

3.2.3. Object Detection Training

Single Shot Multi-Box Detector could be a fashionable algorithmic rule in object de-
tection. After trying an exact of convolutions for feature extraction, we’ve got a bent to

Jayakumar S et al. / Traffic Monitoring System Using IoT and DL204



Figure 5. Data augmentation

Figure 6. Mobile net SSD architecture

induce a feature layer of size mn (number of locations) with p channels, like 88 or 44
more than. And a 33 convolution is applied on this mnp feature layer. For each location,
we’ve got a bent to got k bounding boxes. These k bounding boxes have whole different
sizes and aspect ratios.

3.2.4. Object Tracking

Object chase has many smart applications similarly as investigating, medical imaging,
traffic flow analysis, self-driving cars, people investigation and audience flow analysis,
and human-computer interaction. Technically, object chase starts with object detection
identifying objects in a very image and distribution them bounding boxes. the article
chase algorithm assigns Associate in Nursing ID to each object illustrious at intervals
the image, and in resultant frames tries to carry across this ID and establish the new
position of a constant object. Their unit two main kinds of object tracking: Offline object
chaseobject trailing on a recorded video where all the frames, similarly as future activity,
unit well-known ahead.

Jayakumar S et al. / Traffic Monitoring System Using IoT and DL 205



Figure 7. Object Tracking

Figure 8. Centroid tracking

3.2.5. Centroid Tracking

Update (x, y)-coordinates of existing objects Register new object - Registering just sug-
gests that we’ve got a bent to unit adding the new object to our list of caterpillar-tracked
objects by (1) distribution it a replacement object ID, and (2) storing the center of mass of
the bounding box coordinates for that object Deregister recent/lost objects that have re-
moved of the frame - we have a tendency to square measure reaching to deregister recent
objects once they cannot be matched to any existing objects for a whole of N succeeding
frame. Here we wish to assign the direction mode, either ”vertical” or ”horizontal”, that
we tend to area unit about to be reckoning our objects. The parameters just like the peak
and dimension of the input image given. If the direction mode is ”vertical”, exclusively
the popular and total down. Similarly, if direction mode is ”horizontal, exclusively the
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popular right and total left thought of. This module accepts a traceable object And one
center of mass.

3.2.6. MQTT Integration

The protocol popularly runs over TCP/IP but any network protocol that gives ordered,
lossless, bi-directional connections can support MQTT. It’s designed for connections
with remote locations where a ”small code footprint” is required or the network system
of measurement is out. Associate in Nursing MQTT client is Associate in Nursing device
that runs AN MQTT library Associate in Nursing links to Associate in Nursing MQTT
broker upon network knowledge is organized in an extremely hierarchy of topics. This
might be given by the basic protocol transport exploitation measures to safeguard the
unity of transferred knowledge from interception or duplication

Figure 9. MQTT protocol

4. Architecture of the Traffic Monitoring System

Figure 10. Architecture of the Traffic monitoring system
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A data set may be an assortment of information. Deep Learning has become the go-to
technique for resolution several difficult real-world issues. Its positively out and away
from the best-performing technique for pc vision tasks. The image on top of showcases
the facility of deep learning for pc vision. With enough coaching, a deep network will
phase and determine the key points of each person within the image. These deep learn-
ing machines that are operating therefore well want to fuel millions of fuel; that fuel is
knowledge. And, within the deep learning era, knowledge is incredibly well arguably the
foremost valuable resource. There square measure 3 steps of assembling knowledge

Figure 11. Atomobile Prediction algorithm

5. Results

The Figure 12 shows the count update after few seconds. The Figure 13 shows the com-
plete hardware kit for chattelive air pollution. The Figure 14 shows traffic timing change
after every 10 seconds. The Figure 15 shows the mitt mobile application for wireless

Figure 12. Count update after few seconds
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viewing of values. The Figure 16 shows graphical analysis of left and right count through
the MQTT mobile application.

Figure 13. Hardware setup of the project
Figure 14. Traffic timing change after every 10
seconds

Figure 15. MQTT mobile app interface values

Figure 16. Graphical analysis of lest right count
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6. Conclusion and future work

This project is successfully implemented for effective traffic monitoring. This project
is very helpful in reducing the burden on traffic management by the traffic department
removing traffic congestion in certain areas. In the coming future, we review the appli-
cation of the traffic monitoring technology in the traffic department and it can promote
the advancement of the traffic management system with more accuracy. In this field,
there is more chance to develop or convert this project in many ways. Thus, this project
has an efficient scope in the coming future where this idea can be cheaply converted to
computerized production.
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