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Traffic is regarded as one of the biggest issues in cities especially in metropolitan areas
with high population density. It is the cause of wastage of precious resources that
include fuel, money, and most importantly time. One of the reasons for traffic jams is
the people finding an appropriate place to park. To address the issue, various techniques
have been implemented by different traffic management authorities, and systems of
modern cars have been integrated with smart parking solutions. The fuzzy logic
controller is regarded as an Artificial Intelligence product that may be used to alleviate
the problem. Four linguistic inputs are used in the paper such that parking car unit,
distance, number of traffic signals, and parking area to provide one output that is time.
This Fuzzy Logic Controller will be useful for the drivers to locate the shortest track
among other tracks in the least amount of time. Moreover, the issue of finding an

appropriate parking spot can be solved.

Contribution/Originality: This study is one of very few studies which have investigated the application of
Fuzzy Logic Controller in parking system. All the calculations are done using MATLAB’s fuzzy logic controller

toolbox and its mobile usability is also presented.

1. INTRODUCTION

Smart Parking and traffic control systems have extensively grown over the years with the growth of
population and various new means of transport. Nowadays, route schemes and GPS systems are widely used. Most
of the vehicles driven these days are equipped with such gadgets. Recent surveys suggest a great increase in road
vehicles over the years. More accurately, a 32.6 % increase has been observed in road vehicles from 2005 to 2013
[17]. Two approaches are taken by different traffic control organizations to tackle this problem. The first method is
to modify buildings and street structures in such a way that they have their own parking space one way or the
other. The other is building computer-based solutions based on specific AI and machine learning solutions that
guide the driver to a suitable parking spot by analyzing the area and locating parking sites.

A superior approach is the productive utilization of an attainable parking place. Several GPS enabled plans to
get are connected in such a way that they find the most optimal path for the user. For instance, Retschers Mortal on

a journey as a pedestrian, NAVIO [27 which highlights the thoughts of building conjecture by the combination of
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different smart sensors for controlling guests in college or school offices. Presumably, in cell phones, it can also be
integrated. In contrast, with the scholarly functions of the recent cell phones, the emphasis on blaze appliances is
affected. Campbell and Choudhury [87. To form a Nericell monetarily things are necessary [47]. And utilizing these
in making pathways to perform vehicle-based applications, the benefit of sensors and features of cell phones are in a
row [57; [67; [7]; [8].

Street activity is analyzed in Barkley mobile millennium project (USA) by the use of cell phone monitoring.
This work incorporates GPA units to get in touch with the main unit and the vehicles. Hull, et al. [87 gives the best
explanation of this work in which a gadget is placed in the vehicle to do the analysis using GPS and radio waves.
This information is further used in required functions, for instance, Surface Street, traffic estimation workload, etc.
In the 20th century, Smith-et-al worked to block cell phones utilizing the cell towers containing all information
[97. At the time and the location at which the analysis was done, the speed determined was the exact speed of the
vehicle. If we consider the I'TS structures, there are other divisions of analysis other than used in blockage of cell
phones to create more sufficient cars. Accelerometers are being inserted which increases the lifetime of the device
used [107]; [117]. This paper focuses on the utilization of Fuzzy Logic Control (FLC) to point out the parking
locations. First control design was introduced by Mamdani [127. After this development many techniques are
suggested by Shen, et al. [1387; Shen, et al. [187; Van Leekwijck and Kerre [14] to accurate and precise the fuzzy
logic controller. After this development, many applications are presented by the researchers in different fields [15-

187. The application of FLC in finding the nearest gas station is used by Jafar, et al. [197.

2. PROPOSED MODEL

The study revolves around the point that due to the rise in the number of vehicles in the world, there is a major
issue to park those vehicles. Moreover, with the growth of cities, it is causing wastage of important resources
including fuel, time, and money. Figure 1 elaborates on a trip of a vehicle from starting to its destination. Now, the
driver has three choices to park his vehicle at different distances. So, by Using the Fuzzy logic Control System, the
driver will be able to find the nearby spot to park his vehicle. The driver is intended to go there in the minimum
time. These four criteria are selected in the model:

e Four Linguistic inputs and an output.

e During the trip, how many traffic signals are sensed by the sensor?

e The measure of motor threshold on the way up to the final spot as shown by PCU (Parking Car Unit).

e The Separation between the parking spot and destination.
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Figure-1. Initial problem model.
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3. FLC MODEL AND CALCULATIONS
The commands of the four factors taken into consideration are not affected by the info and yield factors.
Therefore, altering the info and yield factors will affect the model thus changing it or enhancing it. The adaptations

are then based on info and yield factors in the following manner:

PCU

Initial
distance of
Destination

No. of Traffic

“ Lights

Destination
distance
from
Linguistic Inputs  parking

Time Require
Figure-2. FL.C approach of the proposed Model.

e Three Options are given in a median parking car unit
e Normal
e Medium
e Dense
e Three belonging roles of traffic signals are titled as 1, 2, and 3 to represent the terms and equalize the name of
the variables. The bases are arranged according to input variables.
e The names of several input variables were kept the same and considered suitable, but S and L were replaced by
near and away.
e L, M, and H are replaced by normal, medium, and dense and are linked to traffic flow.
The data from the specialized person (driver) is required to alter the hypothesis (discoveries from research
directed on for instance street clients, experts' activity guidelines and institutionalizations, area-based culture and
conventions, climatic conditions, street systems, and so forth) therefore the changes done are only in information

and yield factors.

3.1 Membership Function Editor
Fundamentally, this tool allows us to display and change the enrollment capacities linked to info and yield
factors for the structures. This tool allows the Fuzzy Logic Designer enhanced features. The involvement of

phonetic origins of info is displayed in the figure below.
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Figure-3. MF of inputs (a) (b) (c) (d) and output (e) variables.

3.2. The Rule Editor

For the calculation and deduction process, the rule viewer is a mentor portrayed in the past segment is pivot on
fleecy deduction. In the window displayed below, there are ten plots positioned. At the top of the figure, three of
them are being positioned:4 speak to the antecedent and evolving of the principle rule. Each level is a bar of plots
and every portion is a variable. On the left of each column, the standard numbers are shown. The user can tap on a
standard number to see the standard, to see the level on the status bar Figure 5 this possibility will depend upon the

data esteem for the structures. The vertical bar represents the defuzzified yield and surface perspective of standards

in the Figure 6.

66
© 2020 Conscientia Beam. All Rights Reserved.



International Journal of Mathematical Research, 2020, 9(1): 62-71
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Figure-4. MATLAB rule editor.
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Table-1. Detuzzitfied results of proposed rules.

Linguistic Inputs

Linguistic Output

Serial no. PCU Distance No. of Traffic signals Parking space Time Required
1 o " _ M 2.12
2 N K _ I 8.25
’ a N = 21 02
4 a N — h 11.9
5 o X — . 15.5
6 a N = I 19.1
7 a 2 - M 82
8 o 9 _ I 11.8
9 a = — i 15.3
10 a = — h 19
11 a = = i 22.6
12 ct = = h 26.2
13 " 4.62

B b - M

14 B K _ I 11.9
15 ﬁ' N — i 8.25
16 ﬂ N — h 15.5
17 F N = i 19.1
18 B N — . 22.8
19 B R _ M 11.7
20 B N _ . 19

21 ﬂ = — i 18.9
29 B - _ I 26.2
23 B - — M 26.7
24 B - _ I 28.7
25 ¥ X _ . 8.25
26 y K _ I 15.5
27 ¥ N — i 11.9
28 ¥ N — I 19.1
29 ¥ Py = B 22.8
30 ¥ X — I 28.9
31 y 5 _ M 15.4
32 ¥ - _ . 22.6
33 ¥ = — i 19

34 ¥ - _ I 28.6
35 ¥ = = i 26.3
36 y - — I 29.8
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3.8 Defuzzification

The input which consists of four elements and these four elements makes the program interlinked because it
follows the commitments to the expert principles since it shows a large duration of time before a stopping point is
considered. The results of the MATLAB sheet are shown in the Table: 1 shows the philosophy and experimental
results with all obligations towards the respective outcome. The results of the reproduction in four of them explain
that it requires minimal hypothesis for a driver to locate a stopping point and movement issues are kept under

consideration in making judgments.
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Figure-7. Graphically defuzzified results.

3.4 Mobile Usability
FLC is quite versatile and can be implemented in smart systems in numerous ways. To make an advantageous
structure, the transportable usage of the event will alter the conditions and make new orders. Transport utilized

circumstances are much better and unique as compared to stationary utilized circumstances.
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Figure-8. Mobile Implementation

4. RESULT DISCUSSION

Through the diagram, the results shown are noticeably better. When the results are compared with the normal
outcomes, the consequences show that this model is beneficial if implemented to a greater extent. To unfold this
analysis MATLAB/ Fuzzy Rationale tool compartment has been deployed. This process is carried out by
implementing the necessary mechanical and hardware designing ideas. The future of this result is to take Fuzzy
Logic Control at a higher level. To bring corrections in sufficiency’s, these undertakings could be recommended:

e By increasing the number of enrollment capacities to get more benefit from infrastructural factors.

e  To accurately locate difficult locations to find, for example, corner stores, lodgings, and so on.

e  The Fuzzy induction process can be performed.
Most importantly, the period of stopping for a vehicle (because every vehicle has a different size and weight) should

be kept under consideration. It also affects the choice of parking spots by the motorist.

5. CONCLUSION

With an increase in population, the needs to travel are increasing thus increasing the number of vehicles
resulting in the blockage of streets and limiting the number of parking slots for the motorist to park their vehicles.
Another issue faced by the driver of the vehicle is the problem of locating a free slot for parking. Precious resources
like time, money, and fuel are wasted during the struggle. This quest encouraged the man to find a solution, for
example, the Fuzzy interface is a good approach utilizing MATLAB's tool to cover this problem. This will reduce
the period to find the location precisely through the diagrams. The outcomes of these examinations are great.

Moreover, these results give a better outcome as compared to other ways.

Funding: This study received no specific financial support.
Competing Interests: The authors declare that they have no competing interests.
Acknowledgement: All authors contributed equally to the conception and design of the study.

REFERENCES
[1] World Vehicles in Use, "International organization of motor vehicle manufacturers. Retrieved from:

http://www.oica.net/category/vehicles-in-use," 2015.

70
© 2020 Conscientia Beam. All Rights Reserved.


http://www.oica.net/category/vehicles-in-use,

[2]

[s]

(4]

7]

(8]

[9]

[10]

[1]

[12]

[18]

[14]

[15]

16]

[17]

[18]
[19]

International Journal of Mathematical Research, 2020, 9(1): 62-71

G. Retscher, "An intelligent multi-sensor system for pedestrian navigation," Journal of Global Positioning Systems, vol. 5,
pp- 110-118, 2006.Available at: https://doi.org/10.5081/jgps.5.1.110.

A. Campbell and T. Choudhury, "From smart to cognitive phones," IEEE Pervasive Computing, vol. 11, pp. 7-11,
2012.Available at: https://doi.org/10.1109/mprv.2012.41.

P. Mohan, N. V. Padmanabhan, and R. Ramjee, "Nericell: Rich monitoring of road and traftic conditions using mobile
smartphones," in Proceedings of the 6th ACM Conference on Embedded Network Sensor Systems, 2008, pp. 323-336.

P. Handel, "Discounted least-squares gearshift detection using accelerometer data," IEEE Transactions on
Instrumentation and Measurement, vol. 58, pp. 3953-3958, 2009.Available at: https://doi.org/10.1109/tim.2009.2020844..
J. Dai, J. Teng, X. Bai, Z. Shen, and D. Xuan, "Mobile phone based drunk driving detection," In Pervasive Computing
Technologies  for Healthcare Pervasive Health, vol. 14, pp- 1-8, 2010.Available at:
https://doi.org/10.4108/icst.pervasivehealth2010.8901.

M. Fazeen, B. Gozick, R. Dantu, M. Bhukhiya, and M. C. Gonzalez, "Safe driving using mobile phones," IEEE
Transactions — on  Intelligent  Transportation — Systems,  vol. 13, pp. 1462-1468, 2012.Available at:
https://doi.org/10.1109/tits.2012.2187640.

B. Hull, V. Bychkovsky, K. Chen, M. Goraczko, A. Miu, E. Shih, Y. Zhang, H. Balakrishnan, and S. Madden, "The car
tel mobile sensor computing system," in Proceedings of the 4th international conference on Embedded networked sensor
systems, in proc: SenSys, 6, 2006.

J. Yoon, B. Noble, and M. Liu, "Surface street traffic estimation," in Proceedings of the 5th International Conference on
Mobile Systems, Applications and Services, 2007, pp. 220-232.

B. L. Smith, H. Zhang, M. Fontaine, and M. Green, "Cellphone probes as an ATMS tool," STL-2003-01. The Center,
2003.

W. D. Jones, "Forecasting traffic flow," IEEE Spectrum, vol. 88, pp. 90-91, 2001.Available at:
https://doi.org/10.1109/6.9011583.

E. H. Mamdani, "Application of fuzzy algorithms for con-trol of simple dynamic plant," Proceedings of the Institution of
Electrical Engineers, vol. 121, pp. 1585-1588, 1974.Available at: https://doi.org/10.1049/piee.1974.0328.

J. Shen, D. Jin, and Z. Li, "Fuzzy logic con-trol and fuzzy logic control chip," Acta Electronica Sinica, vol. 25, pp. 61-66,
1997.

W. Van Leekwijck and E. E. Kerre, "Defuzzification: Criteria and classification," Fuzzy Sets and Systems, vol. 108, pp.
159-178, 1999.Available at: https://doi.org/10.1016/50165-0114(97)00337-0.

M. Saeed, M. Saqlain, and N. Jafar, "Effect of pH on detergent in automatic washing machine on consumer’s
perception," Scientific Inquiry and Review, vol. 2, pp. 81-40, 2018.Available at: https://doi.org/10.82350/sir.23.04.
Saqlain.M. and Tariq.F.R., "Impact of pH of water on washing time in automatic washing machine," Scientific Inquiry
and Review, vol. 2, pp. 23-32, 2018.Available at: https://doi.org/10.29145/sir/21/020104.

M. Riaz, M. Saeed, M. Saqlain, and N. Jafar, "Impact of water hardness in instinctive laundry system based on fuzzy
logic controller," Punjab University Journal of Mathematics, vol. 51, pp. 73-84,, 2018.

T. J. Ross, "Fuzzy logic with engineering applications," ed Sons India: John Wiley, 2010, pp. 90-91.

M. Jafar, M. Saqlain, A. Mansoob, and A. Riffat, "A best way to access gas station using fuzzy logic controller in
neutrosophic  environment,"  Scientific Inquiry and Review, vol. 4, pp. 80-45, 2020.Available at:

https://doi.org/10.82350/sir.41.03.

Views and opinions expressed in this article are the views and opinions of the author(s), International Journal of Mathematical Research shall not be
responsible or answerable for any loss, damage or liability etc. caused in relation to/arising out of the use of the content.

71

© 2020 Conscientia Beam. All Rights Reserved.



