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Advanced Traffic Management System using a
Fuzzy Logic Controller to Differentiate Parking
Vehicle and Moving Vehicle
Mary N Peter, Pushpa Rani
Abstract: In smart cities, traffic congestion is one of the
significant problems for citizens. Traffic management is an
essential one for the quick development of populace and urban
movement in metropolitan areas, and traffic blockage is often
seeming on streets. To handle different issues for managing
traffic on the streets and to help experts in inappropriate
arrangement, a smart traffic management system with the IoT
(Internet of Things) is proposed in this paper. Mechanisms to
utilize IR sensors to distinguish traffic density isn't easy as
smooth a solo vehicle recognized at the last sensor so that it can
suggest traffic density in high in any event, even if there is free
space before it. A technique to be proposed to solve the previously
mentioned issues efficiently is by utilizing the Internet of things
for traffic management systems. This paper aims to propose a
Fuzzy controller to deal with traffics in smart cities. Fuzzy
induction used to compute exact traffic, which separates the
parking vehicle and moving vehicle. There is an issue of
separating parking and un-parking vehicles in the existing
systems. So, we planned to solve this using fuzzy logic.
Keywords: Smart City, Traffic Control, IoT, Fuzzy
Controller, Differentiate mechanism, and classification.

Frustration with the traffic blockages understands an
augmentation in mishaps from vehicles moving when the
traffic light, signals them to stop. Intelligent traffic the board
and better access to traffic data for workers can help reduce
congestion issues to a certain point. The traffic lights
guarantee that vehicles from each bearing get an opportunity
to continue through the crossing point in a deliberate
manner. Generally, we will have the traffic signal lights
changed for unequivocal time way. In any case, in normal
everyday presence we see that traffic on one side on a twoway road is dominatingly more when showed up
contrastingly according to the following in such a
circumstance programming tantamount way of Time for the
two sorts of traffics, credits to congestion during broad
stretches of significant traffic, making traffic delays.

I. INTRODUCTION
Traffic control expects a significant work in the city area for
managing the traffic. In this manner, it is critical to
improving the traffic director for successful traffic
management and better traffic stream, prompting greener
conditions. Traffic blockage of streets and roads contains a
basic issue which is upset by the expansion in no of vehicles
and by more urbanization. The moderate pace in the
improvement of new interstates and avenues and open
confinement to the widening of existing streets in specific
areas has constrained the city executives to in a perfect
world use the current foundations in order to process with
the progression of traffic viably. Likewise, the loss of
significant Time during while in the traffic blockage
influences the creation execution, execution proficiency,
efficiency execution, and the utilization of fuel. These
negative impacts are powerfully extraordinary in making
nations like India, where system improvement is moderate
in light of cost and bureaucratic issues.
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Fig 1: Intelligence System of Parking and non-parking
differentiate the system
The paradigm of the IoT gives a reference to interface
every single physical item in the global Internet base just as
the existing foundation for data and communication
exchange. IoT intends to help quick and precise distinguish,
such as area tracking, monitoring, and management. Thusly,
IoT depends on numerous coordination of communications
arrangements, innovative technology identification and
tracking, sensor networks and actuators, and sharing of other
data communication. IoT's actual function is to gather
information to be measured by a sensor where it is
coordinated into a short-range wireless network system, for
example, Bluetooth, ZigBee or Wi-Fi, after that transmit
information to a large system, such as an internet gateway
network.

488

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Advanced Traffic Management System using a Fuzzy Logic Controller to Differentiate Parking Vehicle
and Moving Vehicle
IoT sensors utilize ease, scalable, versatile, effective,
low power, and coordinated data overall sub-networks. IoT
gives a method for information gathering, discovery, and
monitoring of an occasion, an algorithm for following up on
an activity, storage of information, and considerable
analysis. Route discovery is utilized to proceed with a
particular route to reach the destination. By finding a new
route, we can ready to characterize the most limited method
for reaching the destination. It is utilized to make every
conceivable way accessible in the nodes or destination. In
this way, the nodes can easily locate the right path to reach
the destination without traffic. It will take a specific
parameter dependent on that the route will be identified or
discovered. The need for route discovery is that it visits all
ways which are on the whole accessible for traveling from
the source to the destination. It will know which way to
travel from the source to destination since it visits all the
paths already. The user can ready to arrive at the goal
effectively. It won't calculate the expenses while visiting the
ways. For the clear finding of the route here, we need to
separate parking and non-parking vehicle. While in many
existing systems, they break down the traffic by satellite
view, and it accepts the parameter as a vehicle in the street;
however, it additionally takes a vehicle is close to the street.
Likewise, it has taken the parameter so if extended parking
inside of the street likewise referenced as a traffic category,
however, actually speaking, there is no traffic in that area, so
separate the parking and non-parking vehicle and locate the
accurate route to give traffic-free route is our prime
objective. The organization of this paper is as follows. In
section 1 provides the introduction about our concept,
Section 2 holds a literature review section, it shows various
authors approaches, in Section 3 discussed about problem
statement from existing work, in Section 4 provided about
our proposed approach, in Section 5 proposed work
experimental result and finally, Section 6 contains the
conclusion about this paper.
II. LITERATURE REVIEW
Xiaojie Wang et al. [8] are exploring the use of ' smart
vehicles ' for the Internet of Things, the Internet of Vehicles
(IoV) has evolved as another area of inquiry-based on
impromptu vehicle systems (VANETs). Uses of traffic
management and street security in large-scale IoV systems
have drawn incredible considerations with the advancement
of smart vehicles and sensor coordination. By identifying
events that occurred on streets, vehicles can convey
messages to light up others about traffic jams or incidents.
In any case, the store-pass on and-forward transmission
model may cause an enormous transmission delay, making
the execution of colossal scale traffic management
problematic. In this paper, we put forth a conceivable
response for point of confinement the response time for
traffic management organization, by enabling constant
substance dispersal subject to heterogeneous system access
in IoV systems. We first structure a crowdsensing-based
system model for gigantic scale IoV systems. By then, a
bundle based streamlining structure is examined to give
advantageous responses to traffic management. Specifically,
we check the message transmission delay by stochastic
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speculation, which can give a standard to the accompanying
bob hand-off decision in our deferment sensitive controlling
arrangement. Aditi Avadhani [9] implemented system has
been planned to solve the shortcoming in the development
organization. This system can help deal with the issue by
fusing existing development with the present framework. In
the last procedure, traffic data are quickly picked up and
sent to capacity. The framework gives information about
road blockage, the ability to switch the surge of action, and
besides preparation emergency exit for an emergency
vehicle. Involving of the wireless connection with the
certifiable existing development tool extra things the limit of
the implemented system to decrease human intervention and
augmentation the idea of movement organization.
Kyriakos Karen's et al. [10] proposed Congestion control
procedures in sensor arrange for the most part with regards
to a static sink. In our work, we study the issue of traffic
management with regards to sensor systems with a versatile
sink. Under-sink portability, different new difficulties
emerge that should be adequately tended to. Adjustment to
sink versatility requires coordinated just as viable burden
estimation procedures. What's more, not normal for static
systems, way unwavering quality often vacillates because of
way reconfigurations. Accordingly, infusing traffic during
transient times of poor way quality may inefficiently keep
arranging assets. In this work, we first examine the impact
of sink portability on the traffic load in sensor systems. We,
at that point, propose versatile steering just as burden
estimation methods that viably adjust to sink migrations. A
tale part of our methodology is that it together considers the
system load just as way quality varieties to encourage savvy,
versatility versatile rate guidelines at the sources. We give a
careful investigation of the exchange offs incited because of
steady way quality varieties and direct broad, genuine
MICA2-based testbed examinations to ponder the exhibition
of the sensor organize under sink versatility. N. B. Soni;
Jaideep Saraswat [11] survey late occasions, traffic
blockage, has expanded dangerously fast, particularly in
metropolitan cities. Traffic clog prompts increment in
commotion contamination, voyaging time, contamination,
and fuel wastage, and so forth. There are present moment
and long-haul reasons for traffic clog. Momentary causes
incorporate traffic signal disappointments, wasteful law
requirements, insufficient street framework, mishaps, and so
on. Long haul causes are ascribed to the financial
development of the general public, changes in the way of
life of individuals, and so on. Subsequently, traffic
management has turned out to be one of the imperative
regions to be investigated. It incorporates monitoring of
traffic density, correspondence, rerouting of traffic to stay
away from further deferral. The Internet of things can help
in the smooth usage of the traffic management system.
There are various techniques for traffic management - video
examination, remote sensor organizes, the versatile traffic
control system that intently sews around IoT gadgets.
Chandana K, Dr. S. Meenakshi Sundaram, et al. [12] take a
gander at the traffic upset, is a creation issue everyone faces
in their a little bit at a time life.
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Manual control of traffic by cop has not shown to be
competent. Systems to use IR sensors to see traffic thickness
isn't amazingly reachable as even a singular vehicle
perceived at the last sensor can impel high traffic thickness
on any occasion, when there is free space before it. A model
to enough plan with the starting late referenced issues by
using the Internet of things for traffic controlling systems
which in like manner offers need to emergency vehicles is
proposed. We use the cloud for electronic enlisting, where
different relationship, for instance, server, social event, and
application, are given to a partnership. We, by then, use load
cells to generally get comfortable with the degree of time
required to clear the traffic on a particular road subject to the
thickness of traffic. RF transmitters are used in emergency
vehicles to transmit a sign to the RF beneficiary mounted on
the traffic signal. This guarantees the sign is gotten
biologically useful to allow the emergency vehicle to travel
by. An anticipated traffic data gathering and checking
system to deal with the issue of Real-time watching and
controlling road vehicles is proposed. This system uses key
developments: Internet of Things, Load Cells and RF
Transmitters and Receivers to accumulate, Store, Manage,
and Supervise traffic data.

of arrangements and medical issues [14, 15]. Numerous
methodologies have been proposed for the design and
execution of versatile signal control systems anyway results
in down level. Thus, this proposed system had the plan to
constant traffic data to street clients on their mobile phones
and besides recommends alternate route. This will provide
street clients with critical traffic data expected to settle on
intelligent choices for a protected, faster and helpful travel.
Our technique gives how data from the sensors out and
about gain to the power room and are being appear through
Google map on the phones. Road users will be alarmed on
their cell phones to know the traffic status and will be
provided with alternative routes to take when a particular
area is clogged these all done with the help of IoT. The
phenomenon of the Internet of Things (IoT), which depends
on the basic worldview of machine-to-machine (M2M)
communications to incorporate a plenty of different sensors,
actuators, and smart meters over a wide range of
organizations. Today the M2M landscape includes an
extraordinary diversity of accessible network arrangements
which, because of the enormous devices of IoT, should be
fit over different industries.

III. PROBLEM DEFINITION

Intelligent Traffic Lights Based on Radio Frequency
Identification with this system considered the need of
various kind of vehicles and considers the density of traffic
on the streets by introducing RF reader on the road
convergences. Radiofrequency identification is a system that
uses radio waves to recognize the object interestingly [16].
Here we are utilizing IR sensors for making a standard
traffic control system, an intelligent traffic control system
for instance the traffic thickness is surveyed with the help of
IR sensors set on either side of lanes. The traffic thickness is
seen in three zones – Low, Medium and High traffic density
zone independently. IR sensor contains IR transmitter IR
recipient in itself [17]. These IR transmitter and IR gatherer
will be mounted on either roadside at a specific division. As
the vehicle encounters these IR sensors, the IR sensor will
see the vehicle and will send the data to the microcontroller.
The microcontroller will tally the amount of vehicles, and
give as demonstrated by the density of vehicles. Data about
the essential Time will be shown, based upon the thickness
of the traffic. Calculation of traffic density is

Issue of the congestion by the traffic is a creating issue for
the people who faces in their day to day life. By assigning
traffic person to control the traffic has not end up being
powerful. Furthermore, the already defined set time for the
sign at all conditions (low and high traffic thickness) has not
handled this issue. There are many research works done on
the vehicle the board scheme, particularly in the zone of
traffic control. A portion of the current works for several
traffic control systems were looked into in order to perceive
the exploration depiction, and it faces issues in investigating
the traffic [13]. From crossing point traffic to calculate the
Time could make a difficult issue. Systems to use IR sensors
to recognize traffic density isn't viable as even a solitary
vehicle find at the last sensor can propose high traffic
density even, when there is free space before it. Also,
examine the issue of a crisis course or long Time to land at
its goal. Crisis vehicles need to land at their goals at the
most punctual. In the occasion, they invest a great deal of
energy in traffic jams.

a. Traffic density analysis

Traffic density =

IV. PROPOSED WORK
The traffic the executive’s system is arranging, checking,
control, and influencing the volume of traffic. The goals of
traffic the board are to expand the adequacy of the
utilization of the current system, guarantee dependable and
safe development of the vehicle, address natural destinations
and affirmation reasonable allotment of framework space
(for instance, road space) among vehicles, and use it as
without traffic flow way. The present traffic arrangements in
the urban zones, for instance, traffic light have made road
customers remain longer stay in the road, it creates various
issues like medical problems, time expansion issue, not
coming to on Time to the workplace, maverick, loss of pay
for late coming, and so forth, coming about because of
increments in the expense of transportation, disappointment
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Number of vehicles in a road
distance in meter

(1)

This equation Calculation was used to estimate the traffic
density, to establish a time span for a specific lane of the
node, which is resolute by traffic density on-road and send it
to the microcontroller after that send to the server
Time analysis =

Traffic density
60 𝑠𝑒𝑐

(2)

This is based on the Time hence it is related on the thickness
of the traffic, then it is actively counted by our approach.
b. Differentiate of parking and non-parking vehicle
Traffic congestion prompts to increase in the states of
commotion contamination, voyaging Time, contamination,
and fuel wastage, etc.
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There are present moment and long haul explanations
behind traffic congestion. Momentary causes incorporate
traffic signal disillusionments, inefficient law requirement,
lacking road foundation, mishaps, etc. Long haul causes are
credited to monetary improvement of the general public,
changes in lifestyle of people, etc [18]. Accordingly, traffic
the executives has ended up being one of the essential zones
to be examined It joins checking of traffic density,
correspondence, rerouting of traffic to avoid further delay.
Web of things can help in smooth utilization of traffic the
executive’s system. With the progression of smart vehicles
and the coordination of sensors, employments of traffic the
executives and road security in tremendous scale IoT
systems need to pay extraordinary contemplations. By
identifying events occurred on roads, vehicles can impart
messages to advise others about traffic jams.
A new
strategy which looks to address this issue is called
Differentiate parking and non-parking Transportation
System (DPNPTS) and furthermore utilized fuzzy controller
[19]. This technique can help take care of the issue by
coordinating existing innovation with the present
infrastructure. An intelligent parking vehicle control system
to make on choices about parking or non-parking vehicle is
situated in road. By applying the time idea to the vehicle, it
can compute the parking or non-parking vehicle is in the
street. And furthermore, applying the distance vehicle
movement to clearly separate the vehicle status. Fuzzy logic
depends on mathematical portrayal of human knowledge
and experiences. In this fuzzy controller, there is a set of 25
rules and a fuzzy inference system. This standard takes the
estimation of vehicle waiting Time and the vehicle queue
length at real Time at the green stage and makes expansion
time value as an output. The vehicle's arrival is a different
random distribution, also known as the count distribution. It
reflected a random vehicle's number within a fixed time
period at a given spot. Parking and moving vehicles are
classified by utilizing Relevance Vector Machines (RVM).
It is comprising a Bayesian estimation for solving summed
up direct order and regression models. This strategy gives
accurate expectations as well as power sparsity (simplicity)
of the technique and can deliver confidence intervals for the
predictions. Great tradeoffs among precision and sparseness
of the arrangement have been seen in numerous application
areas [20]. RVM has been applied to some real tasks, for
example, the classification of moving and parking vehicles.
This implies the time complexity of preparing of an RVM
classifier can be considerably more diminished. In fact, the
size of an input matrix for training an RVM classifier can be
decreased significantly. Traffic density ={V1(Ari_T+
Wai_T)+ V2 (Ari_T+ Wai_T)+ V3(Ari_T+ Wai_T)+…..
Vn(Ari_T+ Wai_T)}Here Ari_T = Arrival time and Wai_T=
Waiting Time
Algorithm 1: Computing vehicle count to determine
traffic
Step 1. Set a Vehicle Count based on the real traffic state.
Step 2. In step 2 Set the least Time for the present condition.
Step 3. Calculate arrival time and waiting time of the vehicle
Step 4: IF Time greater than 10 minutes Set that vehicle in
Parking mode
Step 5: Else
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Step 6: Moving Mode
Step 7: Else If Vehicle is congested
Step 8: Get the current status of a vehicle, is it in on-road or
near the road
Step 9: Get Time of arrival and suggest Alternate Route
through Mobile communication
Step 10: Switch to the next phase and continue.
Step 11: End IF
Step 12: End IF
There are various estimates utilized for capacity
investigation and reproductions for signalized intersection
points. The most outstanding evaluations the normal delays
per vehicle, normal line length, and the number of stops.
The delay is a measure that is most truly related to the
experience of the driver. It is the measure of extra time use
through the crossing point [21]. At whatever point is a
useful measure of the line length and the intersection
purpose of a close-by upstream crossing point will begin to
prevent the discharge is huge in deciding. The whole of
stops made specifically in the all-around quality model is a
noteworthy input parameter.
c. Alternate route generations
The GPS Satellite organized in space gives roads update
data to the Google map. The control room includes an
application server, database server, and system directors
who screen traffic data. The data in the control room is
being used to give traffic data to telephones [22]. Elective
course preparing concentration to check for backup ways to
go, and when the course is found, it is then sent to the cell
phone telling vehicle client of the elective highway a
warning exhibiting the message "Road is clogged, if you
don't mind take the elective course." The signal sent from
the sensors has been taken care of in the control room; by
then, check its database if elective courses are accessible.
IoT is being used to achieve open traffic data quickly and
send it for data handling. Ongoing gushing data is sent for
Big Data investigation.
Algorithm: Finding Alternate route
Input: Number of vehicle’s
Output: Compute Time period
Step 1: IF ( Veh <= 10 min)
Find vehicle is On road or near road
End IF
Step 2: Else IF (B >= 30 && B <=60) sum = sum+1
else IF (B > 60 && B <= 90) sum 1= sum 1+1 else
sum 2 = sum 2+1
End IF
Step 3: sum= sum /2+ sum 1/2 + sum 2/2
Step 4: Traffic Density= V1(Ari_T+ Wai_T)+ V2 (Ari_T+
Wai_T)+ V3(Ari_T+ Wai_T)+….. Vn(Ari_T+
Wai_T)}
End IF
Step 5: IF Traffic Density >= 1Km
Find a Nearest route with Knn function.
End IF
The traffic thickness is also updated in the cloud, where the
end client can see the traffic by marking into the URL,
which is accommodated this
explanation.
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The holding up timeframe then shows up on the traffic
signal. This technique happened when the signal is red.
Precisely when the sign is turned yellow, just the time length
is invigorated in the cloud for the customer to have traffic
thickness data. Right when the sign turns green, the switch
check of remarkable Time is showed up on the traffic signal
load up.
V. EXPERIMENTAL RESULT
In this section, it demonstrates the performance of the traffic
control and locates the free space by examining the moving
and parking vehicle in the street to give an alternate way to
the individuals. It is developed by using the NS2
environment. This model can be chosen for predicting the
respective Time. Queue length (QL) and Waiting Time (Wt)
are consumed as the two input factors for the fuzzy
inference system in traffic controllers utilizing proximity
sensors. Additionally, there are five scopes of enrollment
functions in vehicle Wt. These have standard deviation (σ)
of 2 and the consistent for Gaussian participation function of
very short (VS), short (S), long (L), very long (VL), and
extremely long (EL) is of 0 seconds, 10 seconds, 20
seconds, 30 seconds, and 40 seconds, separately. Thus, for
the vehicle queue length (QL), the range is thought to be 0
to 50 vehicles in a path on each approach at the
convergence. Potential outcomes of traffic are as follow
Table 1: Possibility calculation
Possibilities

VS

S

M

L

VL

VS

VS

VS

VS

VS

VS

S

S

S

S

VS

VS

M

M

M

M

M

S

L

L

L

L

M

M

VL

VL

VL

L

L

L

Delay Calculation = ((a x b) / 2)
Here a= Speed, b= time

Throughput: Throughput is the normal data pace of effective
data or message conveyance over a particular
correspondence connect. It is controlled by accessible data
transmission, just like the accessible signal-to-clamor
proportion.
Throughput (Traffic Density/hour) = appearance vehicle
time/Waiting time (s). Where Traffic Density is the vehicle
Delay time; it is the slack Time between the moment that
vehicle was come to and the moment that it is being
delayed.

Chart 2: Delay comparison
Delay: The all-out Time that it takes for a bundle, to make a
trip start to finish is called system delay. Delay is measured
in a flash. The delay of a system demonstrates to what
degree it takes for a dash of data to cross the system
beginning with one center or endpoint, at that point onto the
following. It is routinely estimated in items or parts of
seconds.

Chart 3: Congestion control
Chart 1: Throughput comparison
Retrieval Number: E2213039520/2020©BEIESP
DOI: 10.35940/ijitee.E2213.039520
Journal Website: www.ijitee.org

492

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Advanced Traffic Management System using a Fuzzy Logic Controller to Differentiate Parking Vehicle
and Moving Vehicle
Our proposed work traffic congestion was controlled when
compared to existing

6.

7.

8.

9.

10.
11.
12.

13.

Chart 4: Accuracy comparison of parking and moving
vehicle
From chart 4 it demonstrates the exactness result of moving
and parking vehicle by utilizing our system. By utilizing a
fuzzy controller, there is a set of 25 rules and a fuzzy
derivation system. This rule takes the estimation of vehicle
waiting Time and the vehicle queue length at real-Time and
makes expansion time point as an output.

14.

15.

16.

VI. CONCLUSION
In many nations, monitoring and controlling city traffic is
becoming a significant issue. With the steadily increasing
amount of road vehicles, the traffic monitoring authority
needs to find out about new ways or steps to solve such a
problem. Regrettably, as a moving vehicle, the traffic was
assessed as the traffic density, and it also calculates the
parking space. Several methods were designing and
implemented for adaptive traffic control. To solve this
problem, normal vehicle delays are used to determine the
efficiency of the Fuzzy Signal Controller and to identify the
parking and moving vehicle to give the user precise traffic
conditions. For this, here applied the Relevance Vector
Machines algorithm to perform accuracy of traffic density,
and finally, the examinations have been made with certain
parameters, and it reach better performance.
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