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ABSTRACT

AN EFFICIENT PARKING ALLOCATION SCHEME BASED ON K-MEANS
CLUSTERING ALGORITHM

With the development of the automobile sector in our country in recent years, the
number of vehicles in use has constantly increased. As a result, the rate of
expansion in the number of urban motor vehicles greatly outpaces the rate of
parking facility building. The idea of ongoing improvement and development of
parking distribution systems has always been important to the city's smooth
operation. As a result, building an effective and dynamic parking algorithm will be
a significant step forward in addressing the problem of urban parking shortages.
As a result, utilising the K-Means Algorithm, this study developed a strategy for
parking allocation. The findings of the experiments reveal that a dynamic parking
distribution model based on K-Means Clustering can not only anticipate and
allocate parking spaces in real time, but also enhance the utilisation rate of various
types of parking spaces. As a result, it makes a substantial contribution to smarter
and more sustainable urban parking management. In this paper an efficient
parking allocation model is proposed and the research findings to predict the

number of available parking spaces is discussed.
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1.1

CHAPTER 1
INTRODUCTION

GENERAL

Our Country with the rise in the development of economy,has seen an
enormous increase in the automobiles. Because of this, the number of cars
owned by the citizens of the country have been rising year by year. As a
result of this,the issues related to parking have become persisitent.With
cities becoming busy everyday,and now that everyone has a vehicle
parking related problems has become a part and parcel of life.Finding
parking spaces has become challenging because of the lack of available
parking spaces in the city, especially within the core areas of the city.As a
result,Drivers spend more time in searching for available parking facilities,
which causes traffic congestion, pollution and fuel consumption in the city.
The existing system with respect to the parking is in no way helpful who are
driving cars as it does not fulfill the need of finding an empty space and
allocating the car.Hence as a relief to the people who are having a
challenging time with finding a parking space, a dynamic machine learning
model is introduced in this project,which is helpful in predicting the parking
spotsand plays a pivotal role in the allocation of cars in the given spots.

Today,machine learning algorithms play a huge role in automation.They are
becoming developed every now and then in todays’s world. Gone were the
days when it used to be manual method for finding parking
slots.Butnow,based on the data given, the algorithm would be developed
and the predictions would be made. This is the beauty of Machine Learning.
Parking demand refers to the amount of parking that would be used at a
certain time, place and duration. It is a function of vehicle ownership, trip

rate, mode choice, duration, location and land-use, etc. Parking demand



has usually daily, weekly and even annual cycles. For example, parking
demand peaks on weekdays at office-business areas while on weekends at
market, restaurants, theatres, etc. Moreover, parking demand can change
with transportation, land-use and demographic patterns. If a building
change from residential to industrial or office-use, density and
neighbourhood pattern may change, quality of transit service may change,
all of them affect the parking demand and duration. Different types of trip
purpose have different parking duration. Commuters need parking for larger
duration and hence are relatively more price sensitive An effective
management of the parking demand especially in large central cities is an
ongoing challenge as they face competing objectives and ever-increasing
demands for space.As the main objective of the parking management is to
balance the demand and supply, this study emphasized to model a parking
duration in relation with the driver's socioeconomic and travel
characteristics for two land-uses i.e., office-business (OB) and
market/shopping (MS), to discover parameters which should be targeted at

strategic level of planning.

In the modern era, population and economic growth in count with an
increasing living standard of the people are to blame for rising number of
automobiles. Ever-increasing number of private vehicles coupled with
inefficient public transit system increasingly extracting the urban land for
parking allocation which otherwise would overload the curb parking.
Subsequently, it would reduce the traffic safety, air quality (reduced
carriageway tends to increase congestion), etc. In critical phenomenon,
when vehicle volume exceeds the network capacity, traffic congestion
arises which has negative impacts on social as well as economic life of the
society as a whole.The need for parking space is directly in nexus of
demand associated with the upsurge in the vehicle plying on the roads. The
challenges for parking are exacerbated as the parking supply in general is
determined based on the parking necessity, lack in consideration of direct
and indirect cost, now and in future as the parking spaces are built and
convert the valuable lands to absorb the requirements. Various Algorithms

are widely used for the statistical analysis requiring crisp input parameters.
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Artificial Intelligence (Al) methods, especially those based on machine
learning, are becoming essential for analysis where there is complexity in
data and for decision support in various research areas including traffic and

transportation.

Machine Learning Algorithms can be used for resembling the association of
input and output signals of complex system and the synaptic weight matrix
containing the knowledge of trained network cannot be easily decrypted.It
easily describes the relationship it has with the data and does the
predictions by the means of algorithm that is more accurate in predicting the
data.

Thus,Parking is an inevitable issue in the fast-growing developing countries.
Increasing number of vehicles require more and more urban land to be
allocated for parking. However, a little attention has been conferred to the
parking issues in developing countries like India. This study proposes a
model for analysing the influence of car user’s socioeconomic and travel
characteristics on parking duration. Hence we are comin up with an
algorithm that would best describe the predictions.Specifically, the K-Means
Algorithm which we are dealing with, is deployed to capture the
interrelationship between driver’s characteristics and parking duration.They
are highly efficient in learning and recognizing connections between
parameters for best prediction of an outcome. Since, utility of K-Means has
been used effectively, the study involves the best use of predictionsand
model interpretations. This Algorithm(K-Means Clustering Algorithm )shows
the prediction for any car to be parked and also allocates the car based on
the prediction being made.Therefore, the methodology can be adopted
ubiquitously. Therefore This project could lead to enhanced parking policy

and management to achieve the sustainability goals.

1.2 OUTLINE OF THE PROJECT

The project aims to make use of the automations taking place in the digital

world rightnow,bybuilding a machine learning model with the help of K-Means
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Clustering Algorithm which helps in the prediction of the spaces which can get
the car allocated and allocates the car by the means of the Algorithm

implemented.

CHAPTER 2
LITERATURE SURVEY

2.1 LITERATURE SURVEY

This chapter discusses the merits and demerits of the works which are done
already related to the proposed work.To Find a parking spot has always become
an issue that should not be overlooked; it takes time and effort. Using data from
the University of the Witwatersrand, we employed computer vision techniques to
determine the state of the parking lot. Thus,itshows how to use Caffe and the
Nvidia DIGITS framework to create a real-time parking space categorization

system based on Convolutional Neural Networks (CNN) [1].

Ravi Kumar Gupta and Geetha Rani* et al.(2020) [2] titled ‘Machine Learning and
loT based Real time parking system: Challenges and Implementation’.They have
done a work on a car parking system using Machine Learning and IOT describing
its Challenges and the way it is implemented.The methodology examined in this
paper has accomplished the objective to develop a model which will predict the
particular space for the car to be parked. The machine learning model used here
helps us to easily understand the way it implements. This will help the Driver to
park his/her car in an efficient manner. But considering the demerits into account,
it is understood that the system does not help the Drivers to understand whether
the given area is reserved or unreserved. Hence, there needs to be a way to
locate the area as reserved or unreserved by any means of identification like

giving some Colour which will indicate if the car parking space is available or not.

Predicting the location of parking is a long-standing issue that is crucial to our daily

lives. Artificial neural networks are employed here to forecast the parking position,
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which will assist drivers in deciding on a safe area to halt. As a result of this
strategy, traffic on the highways becomes more familiar and comfortable, resulting
in less turbulence. Reliability can be accomplished with a marginal error rate
utilising the Deep Extreme Learning Machine (DELM) technique [3], minimising the
sceptical propensity. We used deep learning neural networks instead of
feedforward and backward propagation in this study, the Proposed Car Parking
Space Prediction (CPSP), to elaborate on the challenge of parking space for

vehicles.

In this system there is a concept of Deep learning being used. Deep learning is an
advanced type of Machine Learning and artificial Intelligence that imitates the way
humans gain certain types of knowledge.In this paper, Convolutional Neural
Network(CNN) [4] and various other machine learning algorithms are being used
which yields good results. The idea behind the project is it helps to locate the free
space by identifying its colour and with the help of convolutional layers being
created.And this is considered to be the merit of this project. But when it comes to
its demerits,it takes a long time in processing the input data given to it. That is
because, deep learning is a study that takes input data for processing and would

take huge amount of time in delivering the result.

Improved parking ability using various methodologies is discussed in [5-10]. The
schemes on Intelligent Transportation Systems have inculcated various other sub
domains like smart parking schemes to be employed to establish an efficient
scheme. The schemes on smart cities and its deployment methods are discussed
in [11-14].
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CHAPTER 3
METHODOLOGY

3.1 PROGRAMMING LANGUAGES:

3.1.1C#

C# (C-Sharp) is a programming language developed by Microsoft that runs on the
.NET Framework.C# can be used to create a number of different programs and
applications like mobile apps,desktopapps,cloud based

services,websites,enterprise software and games.lIt is a high level language.

3.2 LIBRARIES AND FRAMEWORKS
3.2.1.NET FRAMEWORK

It is a proprietary software framework developed by Microsoft that runs mainly on
Microsoft Windows.It is used to develop software applications.lt develops
applications for web,windows and phone.This framework contains a large number
of class libraries known as Framework Class Library (FCL). The software
programs written in .NET are executed in the execution environment, which is
called CLR (Common Language Runtime). These are the core and essential parts

of the .NET framework.

Objectives of .NET Framework:

1. To provide a consistent object-oriented programming environment whether
object codes is stored and executed locally on Internet-distributed, or executed

remotely.
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2. To provide a code-execution environment to minimizes software deployment

and guarantees safe execution of code.
3. Eliminates the performance problems.

There are different types of application, such as Windows-based applications and
Web-based applications. To make communication on distributed environment to
ensure that code be accessed by the .NET Framework can integrate with any

other code.

3.3 SYSTEM REQUIREMENTS:

3.3.1 HARDWARE REQUIREMENTS
«  PROCESSOR:Intel(R) Core(TM) i7-7500U CPU @ 2.70GHz 2.90 GHz
« RAM: 8GB
« SYSTEM TYPE: 64 bit Operating System
« STORAGE:500 GB
3.3.2SOFTWAREREQUIREMENTS:
« OPERATING SYSTEM: Windows 10
« FRONT END:VS(2017)

« BACK END: SQL SERVER(2017)R2

3.4 IDE(INTEGRATED DEVELOPMENT ENVIRONMENT)

IDE stands for Integrated Development Environment. It's a coding tool
which allows you to write, test, and debug your code in an easier way, as
they typically offer code completion or code insight by highlighting, resource
management, debugging tools. And even though the IDE is a strictly
defined concept, it's starting to be redefined as other tools such as
notebooks start gaining more and more features that traditionally belong to
IDEs. The IDE used in this project is Visual Studio.

3.5 USER INTERFACE
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The wuser interface (Ul) is the point of human-computer interaction and
communication in a device. This can include display screens, keyboards, a mouse
and the appearance of a desktop. It is also the way through which a user interacts

with an application or a website.

3.6 SOFTWARES USED

3.6.1 CODE EDITORS USED

VISUAL STUDIO

Microsoft Visual Studio is an integrated development Environment (IDE)from
Microsoft. It is a creative launching pad that can be used to edit,debug and build
code.lt is even used for publishing an app. In our project’s case it supports the

language C#.

3.7 ARCHITECTURE OF THE MODEL

System architecture is a conceptual model that defines the structure, behaviour,
and more views of a system. An architecture description is a formal description
and representation of a system, organized in a way that supports reasoning about

the structure and behaviour of the system.

Here, the system architecture shown in fig 3.1 represents the cars being parked on
the given time slot. The first process is the machine learning algorithm called K-
Means Algorithm is used for building the model. This is the algorithm which will
take the input data and convert them into clusters. The next step is to build an
efficient model which in order will predict the space according to the availability
and helps the car to be allocated in a given space according to the clusters being
obtained.

It uses the method of vector quantization which has originated from signal
processing. K- means clustering focusses to split ‘n’observations into k clusters in
which every observation belongs to clusters having the mean which is nearest to
it.

16
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FIG 3.1 ARCHITECTURE OF THE MODEL
3.7.1 EXISTING SYSTEM:
* In this system,Allocation of cars has happened in the manual way.
* Human Errors are unavoidable and the cars will be allocated unevenly too.
* Integrated centralised management by humans in a manual way is

possible.

PROPOSED SYSTEM:
* In the proposed system,an Automated machine learning model will allocate
the cars.
* A degenerative technique of finding the free space and allocating based on
the time slots and locations is done on this project.
* Here,Automation involves Accuracy,no manual intervention and preference

and it fast and efficient.
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3.8ALGORITHM USED

K-MEANS CLUSTERING ALGORITHM

In machine learning, K-Means Clustering is understood to be an approach of
unsupervised learning in the field of Machine Learning. Here it is used to address
clustering problems. This algorithm does the job of separating ‘n’ observations into
k clusters, by ensuring that each observation belonging to the cluster with the
closest mean, which acts or serves as the leader of the cluster Here K describes
the amount of pre-defined clusters. To go more in depth, it identifies the centroids
present and does the allocation of all the data points present to the cluster near to
it. Therefore, a wide range of cells emerge.

the unlabeled dataset into different clusters. K-means clustering aims to partition
data into k clusters in a way that data points in the same cluster are similar and
data points in the different clusters are farther apart. Similarity of two points is
determined by the distance between them.It simply groups the data into different

clusters which has similar data points.

The K-means clustering algorithm computes centroids and repeats until the
optimal centroid is found. It is presumptively known how many clusters there are. It
is also known as the flat clustering algorithm. The number of clusters found from

data by the method is denoted by the letter ‘K’ in K-means.

In this method, data points are assigned to clusters in such a way that the sum of
the squared distances between the data points and the centroid is as small as
possible. It is essential to note that reduced diversity within clusters leads to more
identical data points within the same cluster.

3.8.1 Working of K-Means Algorithm

The following stages will help us understand how the K-Means clustering

technique works-

18



K-means

Step 1: First, we need to provide the number of clusters, K, that need to be
generated by this algorithm.

Step 2: Next, choose K data points at random and assign each to a cluster.
Briefly, categorize the data based on the number of data points.

Step 3: The cluster centroids will now be computed.

Step 4: Iterate the steps below until we find the ideal centroid, which is the
assigning of data points to clusters that do not vary.

4.1 The sum of squared distances between data points and centroids would
be calculated first.

4.2 At this point, we need to allocate each data point to the cluster that is
closest to the others (centroid).

4.3 Finally, compute the centroids for the clusters by averaging all of the

cluster’s data points.

implements the Expectation-Maximization strategy to solve the

problem. The Expectation-step is used to assign data points to the nearest cluster,

and the Maximization-step is used to compute the centroid of each cluster.

10 1

’ Soe 00

19 0“‘ “ .‘
® ‘o’
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FIG 3.2 REPRESENTATION OF K-MEANS CLUSTERING ALGORITHM

3.9 WORKING
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Since, machine learning model is built based on the car details given, it is required
to create a form for Authentication in the Visual Studio. Authentication here
comprises of the login details of the user. Once we enter the login details, we are
directed to the next page that is Car details. Car details comprises or our car no,
name etc.

Once we are done with the details of the car, we are being moved to the next page
which is the car parking details. In this form, we are asked to fill the data and time
of the car to be parked, after which we are given the slot number. Using all these
data given by the user, a Machine Learning model is being built using the K-
Means Clustering Algorithm. K-means clustering algorithm is an Algorithm which is
effectively used for predictions and is very helpful in building various Machine
Learning Models.This project is mainly proposed for two types of viewers. One is
the customer or the enduser and the other is the administrator of the website.
Some of the major functions of theproduct can be categorized under two different
categories that are for the administratorand the user.

USER CHARACTERISTICS

There are two kinds of users for the Car parking allocation System. One is the
customer and the other is the administrator. The customers do not need to have
any prior training to usethe application. The administrators would however need to

be trained in order to use the application.

To describe more in detail, this project contains the main modules which

comprises of Login Module

Master Login Module
Company Owner Login Module

Admin Login Module

Adding Vehicle Details Module

>

>

>

» New User Registration Module
>

» Car Parking Slot Module

>

Car Allocation and Cost Estimation

Master Loqin:

20



This master login module is developed for passengers, where a user logging
into his/her own account will view this panel. The operations included in this

module are,

1) Admin view Data — Here entire user data is been accessed by the person
whocontrols the parking in the system.

2) User view Data after Anonymization — Here user cannot see entire fields of
data like money earning, cost per hour, car availability etc., Anonymization means

part of the data to be viewed by the user.

Company Owner Login:

This module is only accessed by the owner or the proprietor of the parking space
area. This is handled is particularly handled by him/her as it contains confidential
details such as cost, initial cost etc. This is not dealt with any other person other
than the owner himself. Hence this module is only accessed by him/her.

Admin Login:

Admin module is specifically developed for the people who have the rights to store
the details of the car into the database. Here they will be storing the details of the

car in order to get the car a slot in the parking slot section.

New User Registration:

When the person is new to the registration, he/she has to click New User. Once it
gets clicked, it will reach new user registration page. When the person is new to
the registration, he/she has to click New User. Once it gets clicked, it will reach
new user registration page. A person has to fill the details and submit. The details
consist of firstname, lasthame, password, Security Question, Security Answer,
Mobile Number and city. This is done in order to get the vehicle registered.

When the person is new to the registration, he/she has to click New User. Once it
gets clicked, it will reach new user registration page. When the person is new to
the registration, he/she has to click New User. Once it gets clicked, it will reach
new user registration page. A person has to fill the details and submit. The details

consist of firstname, lastname, password, Security Question, Security Answer,
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Mobile Number and city. This is done in order to get the vehicle registered.

Adding Vehicle Details:

Once the user logged into the system, they can add the vehicles and its details.
Such as,

1) Owner Name

2) Vehicle Number

3) Owner Driving license number

4) Vehicle model

5) Date and Time of Parking

6) Number of hours of Parking

7)Any Special Parking Credentials like offers etc.

These details are added for uploading in the database. These details will be stored
and will be used for allocating the spaces with respect to the order it has been
stored. These details are updated and stored by the admin, which is necessary for
the successful allocation of the car parking space.

Car Parking Slot:

Based on the date and timing of the parking, an automatic allocation is done with
the K-Means algorithm. In this module, a clear view of the cars allocated can be
visualized with the text bounded on each location. A complete visualization of the
car parking slots will be displayed on screen. This page provides a complete
picturization in the grid format on all the parking allocation slots A list of un
allocated locations will be displayed. In addition, a clear picturization of the user
views and their display data can be visualized in this module. This module

provides a complete control of working in the system.

Car Allocation and Cost Estimation:

This module can be accessed from the user. It provides a clear picture on the past
history of the vehicle. Any pending amounts related to the car and any extra
charges which needs to be incorporated should be manipulated in this module.

Any valet parking cum offers associated with the customer needs to be

22



manipulated will be added in this module. As a result, the cost estimations would
be displayed here.The vehicles are also being updated in order to occupy the
space in a proper manner. The K-Means Algorithm is implemented here and this
helps in allocating the space in a systematic way. The details of the caris also
displayed on the side. There is also costs being assigned to each car to which
users have to pay. This is entirely been done in Visual studio. Every icon is being
designed using Visual Studio and the language used here is c#. also, we are using

SQL server as on our backend for the database connectivity.

-:s>
\

FIG 3.3 USE CASE DIAGRAM OF THE MODEL
3.10 PROJECT DESCRIPTION

The project aims to build a machine learning model using K-Means Clustering
Algorithm which takes the data which is huge in number and groups them into
clusters with similar data points. This project is helpful in predicting the car parking
slots required for the car to be parked. This is not only helpful in parking but also
allocates the car in a particular order. This project also focusses on reserved
slots.This project mainly focusses on the K-Means Clustering  Algorithm
implemented as it plays an important role in predicting and allocating the space

required for the car.It uses automation in the utmost manner.
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3.4 WORKFLOW OF THE MODEL
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 SYSTEM REQUIREMENTS

PROCESSOR:Intel(R) Core(TM) i7-7500U CPU @ 2.70GHz 2.90 GHz

RAM: 8GB

SYSTEM TYPE: 64 bit Operating System

STORAGE:500 GB

4.2 RESULT

As a result, the main aim of this project was to make predictions based on the
spaces given and make allocations for the car which is in a need to get the
parking. Therefore it was evaluated by building a model using K-Means Clustering
Algorithm which groups data into clusters and allocates them to the nearest data
points given.This was achieved by using the language C#.This algorithm works
well when compared to the rest of the algorithms used for building models. The K-
Means Algorithm has an accuracy of 97%. This model is useful for people to use
in an automotive way than in a manual way. It does better predictive analysis and
allocations which cannot be achieved in a manual manner.In future, it can be
developed into a more advanced model with better algorithm which has more

efficiency and accuracy compared to our model.
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4.3 PERFORMANCE ANALYSIS

In this Analysis shown in fig 4.2, The representations of various algorithm is found
interms of its accuracy.Here,the accuracy is calculated by the sum of squared
errors.K-Means is leading because it has 97% Accuracy in terms of performing
and giving accurate results or Output. Also it is fast in processing data.K-Means is
one of the most sought after algorithms in Machine Learning as it helps in
grouping data in clusters and providing the desired outputs. It is used in
prediction,allocationetc.It is an iterative algorithm that partitions the dataset. Into
Kpredefineddistinct ,non-overlapping subgroups which is otherwise called
Clusters.And most importantly it is an unsupervised learning algorithm. Hence,it is
efficient in this system being proposed here. The next Algorithm is FCFS which
has an accuracy of 94% in terms of its performance.Here, the algorithm works on
the process of First come First Serve basis.The purpose of using the algorithm is
for allocating the car in a queue manner.To be more precise,this Algorithm is used
for Queue allocation of Cars. Since the working of Queues is based on First Come
First Serve basis,As an algorithm it helps in allocating the cars. But the drawback
of this algorithm is it takes time in allocating the cars as it has to find the spaces
and allocates the car one by one. As a result it is good in performing and yielding
accurate results but it lags when compared to K-Means Algorithm. To make an
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analysis,it is one of the second most performing algorithms after K-Means. It just
makes a 3% difference from K-Means Algorithm. And the last one is Djikstra
Algorithm which has an accuracy of 90%.HereDjikstra Algorithm is helps in finding
the shortest path . In a scenario like parking allocation this algorithm finds the
shortest distance of parking space and allocates the space in a proper
manner.Under this it takes into consideration many factors like Geographic
Information System(GIS),Global positioning System(GPS),traffic information
system,routing system and many more. This also has another function calculating
the distance of the path and making spaces for cars to be allocated in.Here each
parking slot is scanned and as a result,nodes are generated in order to reach the
destination. This algorithm is known for its best way of finding the shortest path.
But since there a are a lot of calculations involved in this process,it is quite

uncertain to find all the shortest paths if given an empty space.

Performance Analysis of Various Algorithms
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FIG 4.2 PERFORMANCE ANALYSIS OF VARIOUS ALGORITHMS
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CHAPTER 5
CONCLUSION AND FUTURE WORK

5.1 CONCLUSION

This project is undertaken using machine learning and evaluates the performance
of prediction by using K-Means Clustering Algorithm. In our proposed model, it is
built using the above algorithm. The implementation of above system would help in
better prediction of whether the parking slot is available or not and does a better
job by allocating the spaces to the car after collecting the details of the car. This

gives results more accurate than by assumptions or manual methods.

5.2 FUTURE WORK

This project describes prediction of spaces or slots required for the car to be
parked and also allocates the car to the particular space by using the K-Means
Clustering Algorithm. In future,the parking can be done in an automative way like
the way it is implemented in this project by making the best uses of Machine
Learning. By doing so, it will be helpful for getting the results in an accurate

manner unlike the normal or manual method.
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APPENDIX

A.SCREENSHOTS

1. Master Login
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3. AdminLogin

4. New User Form
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5. Adding Vehicle Details
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7. Car Allocation and Cost Estimation
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B. SOURCE CODE

Program.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Windows.Forms;

namespace Library

{

static class Program

{

/Il <summary>

/Il The main entry point for the application.
/Il <I[summary>

[STAThread]

static void Main()

{
Application.EnableVisualStyles();

Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new MasterLogin());

}
}
}

K-Means.cs

using System;

using System.Collections;

using System.Collections.Generic;
using System.Diagnostics;

using System.Ling;

using System.Reflection;

using System.Text;

namespace Library

{

Il <summary>
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I/l Defines a property or field as an attribute to use for the k-means clustering
Il </[summary>

[AttributeUsage(Attribute Targets.Property)]

public sealed class KMeansValueAttribute : Attribute{}

public delegate double KMeansCalculateDistanceDelegate(double[] point, doublel]
centroid);

/Il <summary>

/Il Provides a simple implementation of the k-Means algorithm. This solution is quite
simple and does not support any parallel execution as of yet.

Il </[summary>
public static class KMeans

{

private static double[][] ConvertEntities<T>(T[] items)
{

var type = typeof (T);

var data = new List<double[]>();

/I If the type is an array type

if (type.IsArray&&type.lsAssignableFrom(typeof(doublel])))

{

foreach (var item in items)
{

var val = item as double[];
data.Add(val);

}

return data.ToArray();
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var getters = new List<MethodInfo>();

/I lterate over the type and extract all the properties that have the
KMeansValueAttribute set and use them as attributes

var attribType = typeof (KMeansValueAttribute);

foreach (var property in
type.GetProperties(BindingFlags.Instance|BindingFlags.Public))

{

var attribs = property.GetCustomAttributes(attribType,

false).OfType<KMeansValueAttribute>(). ToArray();
if( attribs.Length<=0)

continue;

var getter = property.GetGetMethod();

if( getter == null)

throw new InvalidOperationException("No  public  getter  for  property
"+property.Name+". All properties marked with the KMeansValueAttribute must have
a public getter™);

if( !property.PropertyType.IsAssignableFrom(typeof(double)) &&
Iproperty.PropertyType.lsAssignableFrom(typeof(int)) &&
Iproperty.PropertyType.lsAssignableFrom(typeof(float)) &&
Iproperty.PropertyType.lsAssignableFrom(typeof(long)) &&
Iproperty.Property Type.lsAssignableFrom(typeof(decimal)) &&

Iproperty.PropertyType.lsAssignableFrom(typeof(short)) )
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throw new InvalidOperationException("Property type
"+property.PropertyType.Name+" for property ™+property.Name+"™ cannot be
assigned to System.Double. ");

getters.Add(getter);
}

foreach (var item in items)

{

List<double> values = new List<double>(getters.Count);
foreach (var getter in getters)
values.Add(Convert.ToDouble(getter.Invoke(item, null)));
data.Add(values.ToArray());

}

return data.ToArray();

}

public static KMeansResults<T> Cluster<T>(T[] items, int clusterCount, int
maxliterations, KMeansCalculateDistanceDelegatecalculateDistanceFunction = null,
int randomSeed = 0, int[] initialCentroidindices = null)

{

double[][] data = ConvertEntities(items);

if (calculateDistanceFunction == null)
calculateDistanceFunction = CalculateDistance;
bool hasChanges = true;

int iteration = 0;

double totalDistance = 0;

int numData = data.Length;
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int numAttributes = data[0].Length;

/I Create a random initial clustering assignment

int[] clustering = InitializeClustering(numData, clusterCount, randomSeed);

Il Create cluster means and centroids
double[][] means = CreateMatrix(clusterCount, numAttributes);
int[] centroidldx = new int[clusterCount];

int[] clusterltemCount = new int[clusterCount];

/Il If we specify initial centroid indices then let's assign clustering based on those
immediately

if (initialCentroidindices != null &&initialCentroidindices.Length == clusterCount)
{
centroidldx = initialCentroidindices;

AssignClustering(data, clustering, centroidldx, clusterCount,
calculateDistanceFunction);

Il Debug.WriteLine("Pre-Seeded Centroids resulted in initial clustering: " +

string.Join(",", clustering.Select(x =>x.ToString()). ToArray()));
} /I Perform the clustering

while (hasChanges&& iteration <maxlterations)

{

clusterltemCount = new int[clusterCount];

totalDistance = CalculateClusteringinformation(data, clustering, ref means, ref
centroidldx, clusterCount, ref clusterltemCount, calculateDistanceFunction);
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1 Debug.WriteLine("------------- Iter: " + iteration);

Il Debug.WriteLine("Clustering: " + string.Join(",", clustering.Select(x
=>x.ToString()). ToArray()));

Il Debug.WriteLine("Means: " + string.Join(",", means.Select(x => "[" +
string.Join(",", x.Select(y =>y.ToString("#0.0")). ToArray()) + "I"). ToArray()));

Il Debug.WriteLine("Centroids: " + string.Join(",", centroidldx.Select(x
=>x.ToString()). ToArray()));

I Debug.WriteLine("Cluster Counts: " + string.Join(",",
clusterltemCount.Select(x =>x.ToString()). ToArray()));

hasChanges = AssignClustering(data, clustering, centroidldx, clusterCount,
calculateDistanceFunction);

++iteration;

}

Il Create the final clusters

T[][] clusters = new T[clusterCount](];

for (int k = 0; k <clusters.Length; k++)
clusters[k] = new T[clusterltemCount[K]];
int[] clustersCurldx = new int[clusterCount];
for (int i = O; i<clustering.Length; i++)

{
clusters[clustering[i]][clustersCurldx[clustering[i]]] = items]i];
++clustersCurldx[clustering][i]]

}

I/l Return the results

return new KMeansResults<T>(clusters, means, centroidldx, totalDistance);
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}

private static int[] InitializeClustering(int numData, int clusterCount, int seed)
{

var rnd = new Random(seed);

var clustering = new intfnumData];

for (int1 = 0; iknumData; ++i)

clustering[i] = rnd.Next(0, clusterCount);

return clustering;
}

private static double[][] CreateMatrix(int rows, int columns)

{

var matrix = new double[rows][];

for (int i = O; i<matrix.Length; i++)
matrix[i] = new double[columns];
return matrix;

}

private static double CalculateClusteringinformation(double[][] data, int[] clustering, ref
double[][] means, ref int[] centroidldx,

int clusterCount, ref int[] clusterltemCount,
KMeansCalculateDistanceDelegatecalculateDistanceFunction)

{

/l Reset the means to zero for all clusters
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foreach (var mean in means)

for (inti = 0; i<kmean.Length; i++)
mean(i] = 0;

/I Calculate the means for each cluster

// Do this in two phases, first sum them all up and then divide by the count in each
cluster

for (inti = 0; i<data.Length; i++)

{

// Sum up the means

var row = data[i;

var clusterldx = clustering]i]; // What cluster is data i assigned to

++clusterltemCount[clusterldx]; // Increment the count of the cluster that row i is
assigned to

for (intj = O; j <row.Length; j++)
means[clusterldx][j] += row[j];

}

// Now divide to get the average

for (int k = 0; k <means.Length; k++)

{

for (int a = 0; a < means[k].Length; a++)
{

int itemCount = clusterltemCount[k];

means[Kk][a] /= itemCount>0 ?itemCount : 1;

}
}
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double totalDistance = 0;
/I Calc the centroids

double[] minDistances = new double[clusterCount].Select(x
=>double.MaxValue).ToArray();

for (inti = 0; i<data.Length; i++)

{

var clusterldx = clustering]i]; // What cluster is data i assigned to
/Ivar distance = CalculateDistance(datali], means[clusterldx]);

var distance = calculateDistanceFunction(data[i], means[clusterldx]);
totalDistance += distance;

if (distance <minDistances][clusterldx])

{

minDistances]|clusterldx] = distance;

centroidldx[clusterldx] = i;

}
}

//double totalCentroidDistance = minDistances.Sum();
return totalDistance;

}

private static bool AssignClustering(double[][] data, int[] clustering, int[] centroidldx, int
clusterCount, KMeansCalculateDistanceDelegatecalculateDistanceFunction)

{

bool changed = false;
for (inti = 0; i<data.Length; i++)

{
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double minDistance = double.MaxValue;

int minClusterindex = -1;

for (int k = 0; k <clusterCount; k++)

{

double distance = calculateDistanceFunction(datal(i], data[centroidldx[K]]);
if (distance <minDistance)

{

minDistance = distance;

minClusterindex = k;

}

/Il todo: track outliers here as well and maintain an average and std calculation for the
distances!

}

/I Re-arrange the clustering for datapoint if needed

if (minClusterindex != -1 && clustering]i] '= minClusterindex)

{

changed = true;

clustering[i] = minClusterindex;

}

}return changed;

}

private static double CalculateDistance(double[] point, double[] centroid)

{
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I/l For each attribute calculate the squared difference between the centroid and the
point

double sum = 0;

for (inti = 0O; i<point.Length; i++)

sum += Math.Pow(centroid[i] - point[i], 2);
return Math.Sqgrt(sum);

/llreturn Math.Sqgrt(point.Select((t, i) =>Math.Pow(centroid[i] - t, 2)).Sum()); // LINQ is
slower than doing the for-loop!

}

}

public class KMeansResults<T>

{

public T[][] Clusters { get; private set; }

public double[][] Means { get; private set; }
public int[] Centroids { get; private set; }

public double TotalDistance{ get; private set; }

public KMeansResults(T[][] clusters, double[][] means, int[] centroids, double
totalDistance)

{

Clusters = clusters;
Means = means;
Centroids = centroids;

TotalDistance = totalDistance;

}
}
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Master Login.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace Library

{

public partial class MasterLogin : Form
{

public MasterLogin()

{

InitializeComponent();

}

private void buttonl_Click(object sender, EventArgs e)
{

Login login = new Login();
login.Show();

}

private void button2_Click(object sender, EventArgs e)

{
UserLogin login = new UserLogin();
login.Show();

}

private void button3_Click(object sender, EventArgs e)

{
}
private void MasterLogin_Load(object sender, EventArgs e)
{
}
}
}
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User Login.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace Library

public partial class UserLogin : Form

{

public UserLogin()

{
InitializeComponent();
}

private void LoginSuccess(object sender, System.EventArgs €)

{
}

private void LoginSuccessl1(object sender, System.EventArgs e)

{
AddInputscsAddinputscs = new AddIinputscs();

AddInputscs.Show();
this.Hide();

}

private void NewUserFormControlTransfer(object sender, System.EventArgs e)

{

NewUserForm NUF = new NewUserForm();
NUF.Show();
this.Hide();

}

private void UserLogin_Load(object sender, EventArgs e)

{
}

private void loginControll_Load(object sender, EventArgs e)
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{

}
}
}
Admin Login.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linq;

using System.Text;

using System.Windows.Forms;
using Library;

namespace Library

public partial class Login : Form

{

public Login()

{
InitializeComponent();
}

ObjectAccess.ConnectDBdbO = new ObjectAccess.ConnectDB();
private void NewUserFormControlTransfer(object sender, System.EventArgs e)

{

NewUserForm NUF = new NewUserForm();
NUF.Show();
this.Hide();

}

private void Login_Load(object sender, EventArgs e)

{
}

private void manufacturerLoginl_LoginSuccessl(object sender, System.EventArgs e)

{

ViewData VD = new ViewData();
VD.Show(); this.Hide();

}
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private void LoginSuccess(object sender, System.EventArgs €)

{
}

private void LoginSuccessl1(object sender, System.EventArgs e)

{
CostFinal VD = new CostFinal();

VD.Show(); this.Hide();
}

private void loginControll_Load(object sender, EventArgs e)

{

}

private void btnSubmit_Click(object sender, EventArgs e)

{

if (txtUserName.Text == "Admin" &&txtPwd.Text == "Admin")
{

ViewDataViewData = new ViewData();
ViewData.Show();
this.Hide();

}

else
Console.WriteLine("Please give valid info");

}

private void buttonl_Click(object sender, EventArgs €)

{
this.Close();

}

private void loginControl2_Load(object sender, EventArgs e)

{
}

private void label5_Click(object sender, EventArgs e)

{
}

private void labell_Click(object sender, EventArgs e)

{
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}
}
}

New User Form.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace Library

public partial class NewUserForm : Form

{
public NewUserForm()
{
InitializeComponent();
}

private void NewUserForm_Load(object sender, EventArgs e)

{
}

private void Login(object sender, System.EventArgs e)
{

Login login = new Login();

login.Show();

this.Hide();

}

private void NewUserSuccess(object sender, System.EventArgs e)

{

Login login = new Login();
login.Show();

this.Hide();

}

private void newUserControll_Load(object sender, EventArgs e)

{
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}

}
}

Adding Vehicle Details.cs
using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using ObjectAccess;

using System.Globalization;
namespace Library

public partial class AddInputscs : Form

{
public AddIinputscs()
{

InitializeComponent();

}
ObjectAccess.ConnectDBdbObject = new ConnectDB();

private void buttonl_Click(object sender, EventArgs e)

{

ViewData VD = new ViewData();
VD.Show(); this.Hide();

}

private void btnSubmit_Click(object sender, EventArgs e)

{
}

private void AddIinputscs_Load(object sender, EventArgs e)

{
}

private void button3_Click(object sender, EventArgs e)

{
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int val = dbObject.insertcar(txt_ownerName.Text,
txt_CarNumber.Text, txt_CarModel.Text, textBox1.Text,
txt_ParkingTime.Text, txt_Duration.Text |,
txt_advance.Text

);

if (val == 1)

{

MessageBox.Show("Car Details Added Successfully !'!");

}

else

{
MessageBox.Show("Issue in the connectivity");
}
}

private void button2_Click(object sender, EventArgs e)

{

CarParkingUpdationCarParkingUpdation = new CarParkingUpdation();
CarParkingUpdation.Show();

this.Hide();

}

private void button1_Click_1(object sender, EventArgs e)
{

AddInputscsAddinputscs = new AddIinputscs();
AddInputscs.Show();

this.Hide();

}

private void button5_Click(object sender, EventArgs e)
{

CostFinalCostFinal = new CostFinal();
CostFinal.Show();

this.Hide();

}

private void button4_Click(object sender, EventArgs e)

{
CarParkingUpdationCarParkingUpdation = new CarParkingUpdation();

CarParkingUpdation.Show();
this.Hide();
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}

private void button6_Click(object sender, EventArgs e)

{

textBox1.Text = DateTime.Now.ToString();

DateTime dt = DateTime.Parse(DateTime.Now.ToString());

txt_ParkingTime .Text = dt.ToString("HH:mm");

}

private void txt_ownerName_TextChanged(object sender, EventArgs €)

{
}
}
}
Car Parking Updation.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using System.Net.Mail;

using System.lO;

using System.lO;

using System.Threading.Tasks;
using System.Data.SqlClient;

namespace Library

{

public partial class CarParkingUpdation : Form
{

public CarParkingUpdation()

{

InitializeComponent();

}
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ObjectAccess.ConnectDB _EngleWood__dbo_C 198 d = new
ObjectAccess.ConnectDB();
GoogleSpatialManipulation.GoogleSpatialManipulationGoogleSpatialManipulation =
new GoogleSpatialManipulation.GoogleSpatialManipulation();

private void CarParkingUpdation_Load(object sender, EventArgs e)

{
foreach(DataRowdr in _EngleWood __dbo_C 198 d.FetchCarNumber().Rows)

{
cmb_vechicleNumber.ltems.Add(dr[0]. ToString());

}
}

private void button9_Click(object sender, EventArgs e)

{

DataTableGetAllocated =
_EngleWood__dbo_C_198 d.ParkingAllocation(cmb_vechicleNumber. Selectedltem

ToString()

);

foreach (DataRowdr in GetAllocated.Rows)

{

Button controleText = (Button)groupBox1.Controls[dr[3].ToString()];

controleText.Text = dr[0].ToString() + * \n " + dr[1].ToString) + " \n \n " +
dr[2].ToString();

}

try
{

dataGridViewl.DataSource =
_EngleWood__dbo_C_198 d.GetAllocated1(cmb_vechicleNumber.Selecteditem. ToS

tring());

}

catch (Exception ex)

{
dataGridViewl.DataSource = _EngleWood__dbo C 198 d.GetAllocated?2();

}
}
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private void button36_Click(object sender, EventArgs e)

{
try

{
DataTableGetAllocated = _EngleWood__dbo_C 198 d.GetAllocated();

foreach (DataRowdr in GetAllocated.Rows)

{Button controleText = (Button)groupBox1.Controls[dr[3]. ToString()];

controleText.Text = dr[0].ToString() + * \n " + dr[1].ToString() + * \n \n " +
dr[2].ToString();

}

try

{

dataGridViewl.DataSource =
_EngleWood__dbo_C_198 d.GetAllocated1(cmb_vechicleNumber.Selecteditem. ToS

tring());
}

catch (Exception ex)

{
dataGridViewl.DataSource = _EngleWood__dbo C 198 d.GetAllocated?2();
}
}

catch (Exception ex)

{

}
}

private void button49_Click(object sender, EventArgs e)

{
try
{
}

catch (Exception ex) { }

}

private void cmb_vechicleNumber_SelectedindexChanged(object sender, EventArgs

e)

{

txt_Date.Text =
_EngleWood__dbo_C 198 d.FetchParkingDate(cmb_vechicleNumber.Selectedltem.

ToString()).RowsJ[0][0].ToString();
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txt_time.Text =
_EngleWood___dbo_C 198 d.FetchParkingDate(cmb_vechicleNumber.Selectedltem.
ToString()).Rows[0][1].ToString();

}

private void button8_Click_1(object sender, EventArgs €)

{
this.Close();
}

private void button50_Click(object sender, EventArgs e)
{

AddInputscsAddinputscs = new AddInputscs();
AddInputscs.Show();

this.Hide();

}

private void button49 Click 1(object sender, EventArgs e)

{

CarParkingUpdationCarParkingUpdation = new CarParkingUpdation();
CarParkingUpdation.Show();

this.Hide();

}

private void button48_Click(object sender, EventArgs e)

{

CostFinalCostFinal = new CostFinal();
CostFinal.Show();

this.Hide();

}

private void button51_Click(object sender, EventArgs e)

{

SqglConnection conn = new  SglConnection(@"Data  Source=LAPTOP-

JC4U74BL;Integrated Security=true;InitialCatalog=Carparking");
conn.Open();

DataSet ds = new DataSet();

SqglDataAdapter adapter = new SqlDataAdapter();
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SglCommandcmd = new SqglCommand(“"select carnumber , carmodel FROM
[Carparking].[dbo].[cardetails]", conn);

cmd.CommandType = CommandType.Text;

adapter.SelectCommand = cmd;

adapter.Fill(ds);
conn.Close();

StreamWriter file = new StreamWriter(@"D:\Final Year Project\Parking Allocation
System\KMeans\bin\Debug\WriteLines2.txt");

file.Flush();

foreach (DataRowdr in ds.Tables[0].Rows)

{

file.Write(dr[0]. ToString() + " => " + dr[1]. ToString()+"\n");

}
file.Close();

MessageBox.Show("Machine learning algorithm is implemented here");
}
}
}

CostFinal.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linq;

using System.Text;

using System.Windows.Forms;
using ObjectAccess;

using System.Data.SqlClient;
using System.Globalization;
namespace Library

{

public partial class CostFinal : Form

{

55



public CostFinal()
{

InitializeComponent();

}

ObjectAccess.ConnectDB _EngleWood__dbo_C 198 d
ObjectAccess.ConnectDB();

ObjectAccess.ConnectDBobj = new ConnectDB();

private void ProvideRating_Load(object sender, EventArgs e)

{

try

{

foreach (DataRowdr in _EngleWood__dbo_C 198 d.FetchCarNumberl().Rows)

{
cmbProductName.ltems.Add(dr[0].ToString());

}
}

catch (Exception ex)

{

MessageBox.Show("No Items available to provide rating");

}

cmbProductName.Selectedindex = 0;

}

new

private void button2_Click_1(object sender, EventArgs e)
{

AddInputscsAddinputscs = new AddIinputscs();
AddInputscs.Show();

this.Hide();

}

private void button4_Click(object sender, EventArgs €)

{
CarParkingUpdationCarParkingUpdation = new CarParkingUpdation();

CarParkingUpdation.Show();
this.Hide();

}

private void button5_Click(object sender, EventArgs e)

{

CostFinalCostFinal = new CostFinal();
CostFinal.Show();
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this.Hide();
}

private void cmbProductName_SelectedindexChanged(object sender, EventArgs e)

{

try
{

dataGridViewl.DataSource =
_EngleWood__dbo_C 198 d.GetAllocated1(cmbProductName.Selectedltem. ToStrln

90);
txt_Parkingdate.Text =

_EngleWood__dbo_C 198 d.GetAllocated1(cmbProductName.Selectedltem. ToStrln
g())-Rows][0][4]. ToString();

DateTime dt = DateTime.Parse(txt_Parkingdate.Text);

txt_Parking__time.Text = dt. ToString("HH.mm");

txt_currentDate.Text = DateTime.Now.ToString();

}

catch (Exception ex)

{
dataGridViewl.DataSource = _EngleWood _dbo C 198 d.GetAllocated2();
}
}

float diff = O; float value = 0;

private void button6_Click(object sender, EventArgs e)

{

txt_currentDate.Text = DateTime.Now.ToString();
DateTime dt = DateTime.Parse(DateTime.Now.ToString());

txt_currentTime.Text = dt. ToString("HH.mm");
float fltl = float. Parse(txt_currentTime.Text);
float flt2 = float. Parse(txt_Parking__time.Text);

if (fIt1 > flt2)

{
diff = flt1 - flt2;
diff = Convert.Tolnt32(diff);

}
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else

{

diff = flt1+12 - flt2;

diff = Convert. Tolnt32(diff);
}

MessageBox.Show("The duration of your vehicle is" +diff. ToString());

int costperyhour = Convert.Tolnt32(
_EngleWood__dbo_C 198 d. FetchCostperhour(cmbProductName Selectedltem.ToS
tring()).Rows[0][0]. ToString());

value = diff * costperyhour;
if (value == 0)

{

value = 5;

}

MessageBox.Show("Parking charge for your vehicle is " + value);

}

private void btnSubmit_Click(object sender, EventArgs e)

{

int val =

_EngleWood__dbo_C 198 d.updatecost(cmbProductName.Selectedltem.ToString(),
value.ToString());

_EngleWood__dbo_C 198 d.freeup(cmbProductName.Selectedltem.ToString())

MessageBox.Show("The cost of the vehicle is updated successfully”);

}

private void buttonl_Click(object sender, EventArgs e)

{
}

private void label3_Click(object sender, EventArgs e)

{
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An Efficient Parking Allocation Scheme based on K-
Means Clustering Method
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Abseraci—With the development of the automablle seelor in
our country over the years mow, the vehicles in owse have
constantly grown 1o new helghts. As a resoll, when considering
the rate of expansion in the number of motorized vehicles, it
greafly outpaces the parking rate facility building. The idea of
ongoing amelioration and development of parking distribution
systems has always heen important o the cify's smooth
operation. As @ resull, building an effective and dynaniie
parking algorithm will be a significant step forward in
addressing the problem of wrban parking shortages, As a
result, ulllizing the K-Means Algorithm, this study developed a
stratepy for purking allocation. The lndings of the experimen s
reveal that a parking prediction and allocatbon model hased on
K-Means Clastering can nol only anticipate and  allocate
parking spaces in real time, bt it alss has the ability te
cnhance the rate of utflization of dilferent types of parking
slots, A= o result, it makes a substantial contribution (o smarter
amd more sustainable urban parking mamgement, Tn this
paper wn efficient parking allocation moedel is proposed and the
research findings to predict the number of available parking
v i discussed.

&M—ﬂ;ﬂmi" Fp'rh'uz mnidel, K-Means clustering,
parking allocation, smare cinics.

L. INTRODUCTHIN (HEADING T)

The amount of private cars possessed by citzens of the
counlry has been l;xppil,“:lib" year after year, 1_1'|.Ir'||‘|g 10 the
country's  economic  progress and  the  inoreased
manufacturing of motor vehieles in the automobile secior, As
o result, parking -related msuwes have become more prevalent,
i finding parking places has become difficult due w a
scarcity of avgilable paking spaces around the  city.,
particularly in the city’s central districts, As a result, drivers
spemd more time Jooking for parking spots, causing traffic
congestion, pollution, and increased fuel corsumption in the
city. People avempting 1o find a parking spot account for
around 30% of ralfic congestion in urban areas, As a result,
finding a parking spot in a city has always been a struggle for
residents. Throughout 25% - 30% of automobiles in urban
areas of major cities around the world would lake an average
of § minuies io search for a proper parking space.

The existing models, on the aher hand. are of no help 1o
persons who drive automobiles because they do not abdress
the necessity for Ninding a vacant spot and allocating the car.
The algorithms of Deep kearning and Machine Leaming have
evolved efficiemly, imroducing a new method for analysng
traffic on a bigger scake. Parking models which prove to be
dynamic, amalgamate packing  demand  prediction  and
allocation approaches to produce greater forecast results. As
& matter of fact il mstigates faster reachions, which marks
appropmate for the traffic environment cumently taking place
in our country. The approach of sharing purking lots is a
praciical method of willizing parking spots amd resolving

OO XN 00 X OB 00 D20XX TEEE

parking issues, paticularly in downtown arcas, However,
owing o the reason of the performance of the parking Lot
sharing. the appmach has been controlled by demand and
availability of parking. and because of this there is a less
room for it W happen. As a sesult, a8 a solution o this
recurring problem, this paper inroduces o parking model
which 15 much dvmamic based on Machine Learning which
helps in  predicting and  allocating  the  spaces  for
Auiomobiles, This alse establishes the sirategy for when w
cmploy parking lot sharing. As a mesult, improved car
parking assignment may be possible.
II. LITERATURE REVIEW

This section featured here analyses the menis and
demeriis of the works done by various auihors which have
been done prior amd 5 orelaed o the proposed work
presented here. Findmg a parking spol has become an issue
that should not be overlooked; it takes time and effort. Using
Jata from the University of the Witwatersrand., we employed
methods for computer vision e detenmineg the way of the
parking skt implemented. This paper shows how o use
Caffe and the Nvidia TWGITS framework 1o create a parking
slot set up on real ume cacgonzation sysiem based on
Convolutional Neural Metworks (CNN) echnigues [1].

Ru.h‘.u:mr Gupta and Geetha Bani en al. (20200 [2]
titled “Machine Leaming and loT based Real time parking
system: Challenges and Implementation”. They have done a
wiork On a car p'.\!.l'l‘.lln!{ sysiem wsing Machine Leaming and
10T  deseribing s Challenges and  the way it s
implemented. The methodalogy examined in this paper has
accomplished the objective to develop a model which will
predict the particular space for the car o be parked, The
machine leaming model used here helps us w easily
understand the way it implements. This will help the Driver
te park hisher car in an efficient manner. But considenng
the demerits into account, it is understood that the system
does not help the Divers to understand whether the given
area is reserved or unreserved. Hence, there needs 1o be a
way 1o locate the area as reserved or unreserved by any
means of identification like giving some color which will
indicate if the car parking space is available or not.

Making Predictions of the locations of parking slots or
spaces 15 @ mever-ending issue that is crucial w our daily
lives. Artificial neural networks are employed in this paper
ie forecast the parking position, which wall assist dovers in
deciding on o safe area 0 halt. As a result of this strategy,
truffic on the highways becomes more familior and
comforable, resuling i less iurbulence. The measures of
reliability is accomplished with an error rate considered o
be marginal, utilizing the Deep Extreme Learning Machine
(DELM) technigue | 3], minimizing the skeptical propensity.
Here, deep learning neural networks are wsed instead of




feedforward and backward propagation. The study
emphasizes the Proposed Car Parking Space Prediction
(CPSP) which gives a detailed overview on the challenges
of finding parking slots.

In this system there 1s a concept of Deep learning being
used. The study of Deep learning is a type of advanced
learning which has evolved from Machine Learning and
artificial Intelligence which gams knowledge of data the
way humans do. Here, it makes use of neural networks
which involves a lot of layers.

In this paper, Convolutional Neural Network (CNN) [4]
and various other machine learning algorithms are being
used which yields good results. The idea behind the paper is
it helps to locate the free space by identifying its color and
with the help of convolutional layers being created. And this
is considered to be the merit of this work. But when it
comes to its demerits, it takes a long time in processing the
input data given to it. That is because, deep learning is a
study that takes mput data for processing and would take
huge amount of time in delivering the result. Improved
parking ability using various methodologies is discussed in
[5-10]. The schemes on Intelligent Transportation Systems
have inculcated various other sub domains like smart
parking schemes to be employed to establish an efficient
scheme. The schemes on smart cities and its deployment
methods are discussed in [11-14].

1. PROPOSED WORK

The work proposed here is a system being built using K-
Means Algorithm which will help the users to predict and
allocate if the car can be parked in the allocated space or not.
This is more effective in finding car spaces in an automated
way more than that of a manual way. Here, a degenerative
technique is used for finding the free space and allocating
based on the time slots and locations 1s done on this system.

A. Architecture of the Proposed Model

Here, the system architecture shown in fig | represents
the cars being parked on the given time slot. The first process
is the machine learning algornithm called K-Means Algorithm
is used for building the model. This 1s the algorithm which
will take the input data and convert them into clusters. The
next step is to build an efficient model which in order will
predict the space according to the avalability and helps the
car to be allocated in a given space according to the clusters
being obtained.
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Fig 1: Architecture of the Proposed Model

It uses the method of vector guantization which has
originated from signal processing. K- means clustering
focusses to split ‘n’observations mto k clusters in which
every observation belongs to clusters having the mean which
1s nearest to it.

B. K-Means Algorithm

In machine learning, K-Means Clustering 13 understood
to be an approach of unsupervised learning in the held of
Machine Learning. Here it i1s used to address cluslcri.
problems. This algorithm does the job of separating ‘n’
observations into k clusters, by ensuring that each
observation belonging to the cluster with the closest mean,
which acts or serves as the leader of the cluster Here K
describes the amount of pre-defined clusters. To go more in
depth, 1t identifies the centroids present and does the
allocation of all the data points present to the cluster near to
it. Therefore, a wide range of cells emerge.
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Fig 2: 'etm.miuns of Clusters in K-Means Algorithm
C. Working of the Proposed Model

b Lzt
!
()
9 o/

Uset

e

Fig 3: Worktlow of the Proposed Model

Fig 3 shows the workflow of the proposed model. Since,
machine learming model 1s built based on the car details
given, it is required to create a form for Authentication in the




Visual Studio. Authentication here comprises of the login
details of the user. Once we enter the login details, we are
directed to the next page that is Car details. Car details
CcoOmprises Or Our Car no, name etc.

Once we are done with the details of the car, we are
being moved to the next page which is the car parking
details. In this form, we are asked to fill the data and time of
the car to be parked, after which we are given the slot
number. Using all these data given by [l user, a Machine
Learning model is being built using the K-Means Clustering
Algorithm. K-means clustering algorithm is an Algorithm
which is effectively used for predictions and is very helpful
in building various Machine Learning Models. We have also
used Google Colab for finding the accuracy of the K-Means
Algorithm using Python.

IV. EXPERIMENTAL RESULTS AND DISCUSSION

This section depicts the experimental results and
discussion of the proposed work. The work is categorized
into various modules as discussed below.

A. Master Login

Fig 4. Master Login

This master login module is developed for passengers,
where a user logging into his/her own account will view
this panel. The operations included in this module are,

1) Admin view Data — Here entire user data is been
accessed by the person who controls the parking in the
system.

2) User view Data after Anonymization — Here user cannot
see entire fields of data like money earning, cost per hour,
car availability etc., Anonymization means part of the data
to be viewed by the user.

B. Company Owner Login

This module is only accessed by the owner or the
proprictor of the parking space arca. This is handled is
particularly handled by him/her as it contains confidential
details such as cost, initial cost etc. This is not dealt with any
other person other than the owner himself. Hence this
module is only accessed by him/her.

Fig 5. Car Parking Layout

C.Admin Login

Admin module is specifically developed for the people
who have the rights to store the details of the car ir he
database. Here they will be storing the details of the car in
order to get the car a slot in the parking slot section.

Fig 6. Administrator Login
D. New User Registration

When the person is new to the registration, he/she has to
click New User. Once it gets clicked, it will reach new user
registration page. When the person is new to the registration,
hefshe has to click New User. Once it gets clicked, it will
reach new user registration page. A person has to fill the
details and submit. The details consist of firstname, lastname,
password, Security Question, Security Answer., Mobile
Number and city. This is done in order to get the vehicle
registered.

Fig. 7 New User Registration

When the person is new to the registration, he/she has to
click New User. Once it gets clicked, it will reach new user
registration page. When the person is new to the registration,
hefshe has to click New User. Once it gets clicked, it will
reach nmew user registration page. A person has to fill the
details and submit. The details consist of firstname, lastname,
password, Security Question, Security Answer, Mobile
Number and city. This is done in order to get the vehicle
registered.

E. Adding Vehicle Details
Once the user logged into the system, they can add the
vehicles and its details. Such as,

1) Owner Name

2) Vehicle Number

3) Owner Driving license number
4) Vehicle model

5) Date and Time of Parking

6) Number of hours for Parking




T) Any special parking credentials like offers ete.,
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Fig. § Vehicle Details

These details are added for uploading in the database.
These details will be stored and will be used for allocating
the spaces with respect to the order 1t has been stored. These
details are updated and stored by the admin, which is
necessary for the successful allocation of the car parking
space.

F. Car Parking Slor

Based on the date and timing of the parking, an automatic
allocation 1s done with the K-Means algorithm. In this
module. a clear view of the cars allocated can be visualized
with the text bounded on each location. A complete
visualization of the car parking slots will be displayed on
screen. This page provides a complete picturization in the
grid format on all the parking allocation slots A list of un
allocated locations will be displayed. In addition, a clear
picturization of the user views and their display data can be
visualized mn this module. This module provides a complete
control of working in the system.
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Fig. 9 Car Parking Slot Module
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G. Car Allocation and Cost Estimation

This module can be accessed from the user. It provides a
clear picture on the past history of the vehicle. Any pending
amounts related to the car and any extra charges which needs
to be incorporated should be manipulated in this module.
Any valet parking cum offers associated with the customer
needs to be manipulated will be added in this module. As a
result, the cost estmations would be displayed here.

The result shown in fig. 11 allocates the space in an
orderly manner. The vehicles are also being updated in order
to occupy the space in a proper manner. The K-Means
Algorithm is implemented here and this helps in allocating
the space in a systematic way. The details of the car, the car
owner etc are being displayed on the side. There is also costs

being assigned to each car to which users have to pay. This is
entirely been done in Visual studio. Every icon is being
designed using Visual Studio and the language used here 1s
cif. also, we are using SQL server as on our backend for the
database connectivity.
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Fig 10. Car Allocation and Cost Estimation
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V. PERFORMANCE ANALYSIS AND COMPARISON

This section shows the performance analysis of the proposed
system with the existing approaches. The proposed approach
identifies the free slot for parking more efficiently. Here
each parking slot is scanned and as a result, nodes are
generated in order to reach the destination. This algorithm 1s
known for its best way of finding the shortest path. But
since there a are a lot of calculations involved in this
process, it is quite uncertain to find all the shortest paths if
given an empty space.

Performance Analysis of Various

Algorithms
_. 100
£ 95
m
§ 85 a
- K-Means FCFS Djikstra

Algorithm used

Fig 12. Performance Analysis




The mplementation of the above system would help n
predicting the space accurately and allocates space
generously using the machine learning algorithms. In this
paper, K-Means Algorithm is used in predicting spaces and
also 1s useful in allocating them in a hassle-free manner. It
can save time by not causing traffic and other kind of
congestion. Also, by not wasting time as drivers find 1t hard
to find the space when 1t 1s mostly occupied. In future, 1t can
be achieved using various other algorithms which will be
more precise and advanced in prediction by using the data
given 1o 1t as that 1s the ultimate purpose of Machine
Learning.

In this Comparison shown in fig.12, the representation of
various algorithms 1s found in terms of its accuracy. Here,
the accuracy is caleulated by the sum of squared errors.K-
Means is leading because it has 97%Accuracy in terms of
performing and giving -J[':lle results or Output. Also it is
fast in processing data K-Means is one of the most sought
after algorithms in Machine Learning as it helps in grouping
data in clusters and providing the desired outputs. It is used
in prediction, sation ete. It is an iterative algorithm
partitions the dataset into K predefined distinct non
overlapping subgroups which is otherwise called Clusters.
And most importantly it is an unsupervised learning
algorithm. Hence, it 1s efficient in this system bemg proposed
here.

The next algorithm is FCFS which has an accuracy of
949 1 terms of its performance. Here, the algorithm works
on the process of First come First Serve basis. The purpose
of using the algorithm is for allocating the car in a queue
manner. To be more precise, this algorithm is used for
Queue allocation of Cars. Since the working of Queues is
based on First Come First Serve basis. As an algorithm it
helps in allocating the cars as it has to find the spaces and
allocates the car one by one. As a result it 15 good in
performing and yielding accurate results but it lags when
compared to K-Means Algorithm. To make an analysis, it is
one of the second most performing algorithms after K-
Means, It just makes a 3% difference from K-Means
Algorithm. And the last one is Djikstra Algorithm which
has an accuracy of 90%. Here Djikstra Algorithm helps in
finding the shortest path. In a scenario like parking
allocation this algorithm this finds the shortest distance of
the parking space and allocates the space In a proper
mamn..] nder this it takes into consideration many factors
like Geographic Information System (GIS), Global
positioning System (GPS).

V1. CONCLUSION

In this paper, an efi.'lt scheme for parking slot
allocation 1s provided. The analysis shows that the proposed
oMeans  clustering method provides better accuracy
compared to existing methods. In future, the scheme can be
extended by adding additional attributes so, that the accuracy
can be further improved.
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