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ABSTRACT

This paper talks about what is 5G, its technicalities, how it
changes the networking in the near future and how 5G will
bring a revolution in the world of Internet of Things. Then it
focuses on the application of loT in traffic management
system. There are 3 basic steps to this process involving
sensing of data, transfer of data through and on cloud and
processing of the data. The camera capture an image sequence
(video)which is sent to the cloud, information about the
vehicles on the road is extracted from the data, this can be
done through various methods, few of which are discussed in
brief in this paper. This extracted information is then
processed to analyze the traffic condition and send proper
action commands to optimize the traffic making it faster, safer
and efficient.

Keywords
IoT- internet of things, 5G — 5" generation, GSMA — global
system of mobile communication, Ubidots platform.

1. INTRODUCTION

Internet of Things is changing people’s lives. Each day more
and more devices and objects are getting connected to some
sort of network, whether it is a coffee maker, an umbrella,
security camera, air quality sensors or automated cars etc. ,
each and every area of life will be implementing 10T in one
way or the other.

Internet of things refers to devices connected to the internet
which are able to transmit data to the cloud network from
where the data is processed and returned. This also promotes
and contributes to big data world.

This paper focuses on the unique features and benefits of 5G
over other technologies in the world of 10T. It will also go on
and discuss some loT solutions which can be possible through
existing cellular technologies like 3G and 4G networks.

According to a GSMA intelligence forecast report, 25.5
billion devices would be connected to IoT by 2025, out of
which 3.1 billion devices will Low powered wireless mobile
10T networks (like 6LOWPAN etc.) [1].

In todays 10T scenario a variety of wireless technologies are
used which are short ranged as well as wide ranged. The short
range including unlicensed spectrum like WiFi, Bluetooth,
ZigBee and wide area technologies include GSM, LTE and
5G.

The LTE or 4G network will co-exist with its descendent (5G)

Offering its services until 5G expands globally in the
upcoming years[2].
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Though 4G runs the current world of 10T very well, 5G comes
with a number of advantages like supporting a large number
of static and mobile 10T devices , each having different speed
and bandwidth requirements.

2. 5G SOLUTIONS FOR IOT

As discussed in the earlier sections 5G provides better
solutions for 10T as compared to presently used LTE network
and previously used other networks.

The 1st generation (1G) introduced voice communication.

The 2nd generation added texting then came 3G adding data
to its predecessors then 4G(LTE) has everything 3G has but
faster.

And now 5G is enters the picture and will be even faster.

To give you an idea of what kind of speed, talk about,
downloading a full length HD movie in seconds.

But 5G is about lot more than just speed.

2.1 Low Latency
Latency is the time delay before the data starts being
transferred following the instructions for its transfer.

The low latency that 5G promises is of key importance to
many machines and devises which are to be connected
through 1oT .

Especially helpful in the case of machines which run by
themselves i.e. autonomous machines and controlling
industrial machines and devices will be optimized
significantly.

This is because a low latency through 5G will allow the
systems to process substantial amount of dynamic data in real
time.

3. 10T AIDED TRAFFIC
MANAGEMENT SYSTEM

With the smart city initiative was launched in India under the
name “SMART CITIES MISSION” with the goal to establish
viable cities that offer core infrastructure and a decent and
clean environment to the residents.

One of the objective of the initiative is to ensure public safety
on convenience. The IoT aided traffic management system’s
ensures a smoother, faster and safer traffic with increased
traffic flow and decreased congestion.

With the advancement of technology, today devices such as
cameras are very compact and high quality and available at
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cheap prices. Hard ware advances allows real time processing
through multicore and parallel processing.

Detection of wvehicles will be done through imaging
technology [3]enabling on road vehicle detection. The
multicore and parallel processing will allow real time vehicle
detection.

The logic behind traffic detection is — the sensors (i.e.
cameras) integrated with computers through cloud database
and wireless network provides information, which is then
processed through control algorithms to manage and predict
traffic. The traffic light is mounted with a camera aided with
image processing modules to obtain image sequences of the
road and provide data for analysis and computation to
calculate the and optimize the traffic[4].

r "

Fig. 1 — Traffic Light Mounted with a Camera

The Ubidots platform sends the images to the cloud server.

An adaptive neuro fuzzy controller sends a control signal
which is used coordinate the traffic signal.

4. HOW DETECTION OF VEHICLES
WORK

CCTV or closed circuit television cameras are used for
surveillance. Detection of moving vehicle, classification of
the detected vehicle and counting of the no. of vehicle is done
using this system.

Detection can take place through several methods :

1. Background subtraction method.
2. Frame differencing and motion based methods.
3. Feature based method.

4.1 Background Subtraction Method

In this method, the foreground objects (i.e. the vehicles) are
extracted from the stored background frame from the
surveillance video. This is one of the most widely used
methods for vehicle detection.

A lot of techniques can be used for background subtraction
method, many of which work on the Gaussian probability
distribution model for each pixel in the frame. When the pixel
values are updated by the Gaussian probability distribution
model[6-10], each pixel (x, y) in the frame is categorized or
identified either as a part of the foreground ( vehicles) or as a
part of the background. A formula (1) is used for this
identification

Let, I(x, y) be the intensity of the pixel,
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C be a constant,
Mean(x, y) be the mean

Std (x, y) be the standard deviation

Then, the formula used is
I(x, y) — Mean(x, y) < (C * Std(x, y)) ------- (1) [11]

The background detection method does suffer a disadvantage
in case of change in lighting and weather conditions[5].

Fig. 3-vehicle detected through background subtraction[4]

4.2 Frame Difference and Motion based
Methods

In this method, two subsequent frames in the image sequence
are subtracted to differentiate the wvehicles from the
background image. The motion is detected and traced by
isolating the foreground (moving) object referred as “blobs”
through a sequence of assigned, aligned and analyzed pixels
to different class of objects based on the speed and orientation
of the movements of the objects with respect to the
background image or frame[5,12,13,14].

4.3 Feature based Methods

This method focuses on the movements of the various sub
features of the foreground moving objects like the edges, the
head lights, the tail light. These set of features are detected
and further analyzed for subsequent frames hence analyzing
and calculating the traffic speed and flow. This method also
solves one of the problems posed by background subtraction
method i.e. of vehicle overlapping[15].

5. METHODOLOGY AND BLOCK
DIAGRAM

The steps involved in traffic optimization are[4]:

1. Development of an Adaptive Neuro Fuzzy traffic light
controller which is hinge on the density of the traffic
and the waiting time of the vehicles. This can be built
using platforms like NI Multisim or MATLAB
SIMULINK.
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2. Transferring the image sequence captured by the
surveillance camera to cloud using Ubidots platform and
Arduino UNO.

3. Providing the calculated control action signal to the
traffic lights

(This paper only discuss the detection through detection using
background subtraction method.)

In the conventional traffic light controller, the lights change at
a constant time cycle. This conventional system cannot
provide a optimal solution for traffic management. This is
where an adaptive traffic light control system comes in.

The camera sensor captures image sequence of a traffic lane,
this data is then sent to the cloud where it is analyzed. The
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data is processed by image processing methods, in this case,

background subtraction method. The traffic congestion data is
extracted from the image sequence.After that, the extracted
information is fed to the MATLAB adaptive neuro fuzzy
traffic controller.

The background subtraction method faces a setback due to
change in lighting condition.

=> This problem is solved by providing 2 or more different
set of background model to the SIMULINK model, for
different lighting conditions say day and night time. The
SIMULINK model extracts the “blobs” or blocks of
pixels and calculated the magnitude and the direction of
the motion of each input unit.

IMAGE
CAN[ERA ARDUINO UNO
DATA WITH CAMERA CLOUD
TRAFFIC INTERFACE SERVER
DETECTION

Fig. 4- Block Diagram of the system
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Fig. 5- Block Diagram of system in cloud

> For calculating the speed of the vehicle, the centroid
of the vehicle is detected, the distance traveled by the vehicle
is the movement of the vehicle across the frame. The time for
which the vehicle is in the frame is the time period. Now the
distance and the time are known and hence the speed of the
vehicle is estimated.

The traffic density is calculated based on the no. of blobs
detected in the lane. This technique is used in detection of
vehicles during the day time, but cannot be used at night since
the light conditions are not very good.

At night another method known as Ostu’s method is used. In
this method, the variance between the foreground and
background classes is maximized. For this, the wvehicle
headlights are obtained as blobs. The density of the traffic is
calculated by dividing the blob count by 2.[16]

The adaptive Neuro fuzzy Inference system makes use of a
hybrid training method. This training method helps the system

to automatically generate fuzzy rules according to given sets
of input-output. Through this the ANFIS forms a structure for
traffic control and then tuning and training is done[17].

A most suitable time for green light is indicated by the output
depending upon the waiting time (input 1) and queue length
(input 2).

> The Ubidots is an 10T data analytics and
visualization platform. It works in real time. One needs to
create an account and a channel to store the data sent from the
ubidots platform.

> Arduino UNO is an open source microcontroller
board based with an atmega 328 processor. The arduino uno
connect the system to a cloud server to collect, monitor and
manage traffic situations through the web.

6. CONCLUSION

loT based traffic system can significantly improve traffic
conditions giving the user more  control over traffic
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congestion and remote access to traffic status thus allowing
the user to save a lot of valuable time. This traffic control
system will also allow the police officers to view the traffic in
real time. This system will also help in reducing accidents,
making the roads safer for people. Such traffic control
systems can be very complicated to make a good, feasible and
a fast network is very important for smooth and flawless
functioning. 5G brings the perfect solution for this problem,
proving large no. of connections at a speed which makes the
real time data processing possible for upcoming 10T projects
and innovations.

Fig. 5a. arduCAM
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Fig. 5b. — camera connection for arduino UNO

The traffic control and detection system uses a camera sensor,
an arduino board to send the collected data from the sensor to
the cloud from where the data is processed in a adaptive neuro
fuzzy system developed in MATLAB which computes and
figures out the optimal and organized time frame for traffic
lights.
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