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Abstract 
 
The growth of the world-wide population coupled with the increase in the standard of living of the people has led to a 
steep rise in the number of motor vehicles on the roads. As this number keeps on increasing day by day, the simple task 
of finding a parking space for your vehicle in malls and other crowded places becomes a herculean task. Not only does 
this waste the precious time of the people, but also wastes a lot of combustion fuel . The wasteful burning of fuel not 
only depletes its invaluable resource, but also harms our atmosphere by polluting it. Hence any attempts at reducing 
this problem can have an ameliorating impact on the environ status .We have come up with a system called 
"easyPARK" which is an intelligent car parking management system which aims at reducing the aforementioned 
problems. The paper contains the related work already done in this domain followed by the architecture and the 
working principle of our system. The functionalities of easyPARK have been explained followed by the detailed 
explanation about its user interface. Some future enhancements have also been suggested by us to make the system 
better. 
. 
. 
Keywords: Car parking system, system architecture, workflow model, Evolutionary software development, 
nearby parking spaces, nearby repair shops, Dijkstras algorithm  

1. Introduction 

In recent years there is an enormous increase in global human population. With increase in population and 
advancement in the technology, availability of cheaper vehicles, the number of vehicles has also increased. 
In Mumbai the number of vehicles was increased by 107 thousand in 2013-14 which is a 2 times or 55% 
increase in last 7 years (The Times of India). Same is the case of most of the other metropolitan cities of the 
world. In some countries the problem is made worse with no modern techniques available to allow empty 
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slot search and slot allocation. There are many car parking systems developed to cope up with the problem. 
However most of them were not capable enough to solve the main problems of parking management. A 
good parking management system should choose and allocate the parking slots not on the nearest basis but 
in the most efficient way so that other customers do not have to face problems while parking even though 
plenty of space is available.  The customer may park in a slot that is not allotted to him which can create 
hindrance in the path of other customers. This can lead to congested parking and inefficient parking space 
utilization. With the parking management system proposed in this paper we try to solve faced by current 
parking lots. The proposed system provides a way to efficiently utilize the space of a parking lot. It 
automatically allots a parking slot based on the ease of parking for the customers to follow and at the same 
time it displays the customers a way to reach to the allotted parking slot. It also provides basic parking 
management features like storing customer’s data, billing and receipt issue. It also contains a list of nearby 
repair shops and nearby gas station in case a customer’s car is out of gas or need repairs. 

2. Motivation 

With the enormous increase in global human population and advancement in the technology, availability of 
cheaper vehicles, the number of vehicles has also increased. In Mumbai the number of vehicles was 
increased by 107 thousand in 2013-14 which is a 2 times or 55% increase in last 7 years (The Times of 
India). Same is the case of most of the other metropolitan cities of the world. In some countries the problem 
is made worse with no modern techniques available to allow empty slot search and slot allocation. A 
parking management system is required to solve this problem. 
 
3. Related Work 
 
Car Park Management using Wireless Sensor Networks by J.P Benson and co-authors[1]  provides a 
complete wireless network solution for car parking management. They propose a tiered system architecture 
consisting of three layers for efficient car parking management. The first layer comprises of sensing 
methodology, the second one takes care of data forwarding and the third one deals with client side data 
storage, processing and interfacing. The client and server software consists of Fedora core 3 Linux PC 
running Apache Tomcat 5 and MySQL. The user Interface to the application can be any Java based web 
browser. The user interface is expected to be user friendly and easily modifiable if need be. The hardware 
platform used for implementation of the systems along with sensors was the DSYS25 Atmega128L based   
stackable system. The communication layer comprises of Atmega128L microcontroller , RF receiver and 
antenna. The sensor software runs on TinyOS, which has been especially designed to be run in scenarios 
having severe hardware constraints. 
 
Car parking becomes very difficult when we visit a particular place for the first time. Finding empty spots 
becomes a time-consuming task. For making this process easier, Spot & Park system has been proposed in   
Spot & Park :The parking management system by Tandeep Sindhu[2].The proposed system is an 
application aimed at providing complete and accurate information to the users looking up for a parking 
space in any environment. The system architecture consists of a mobile compatible website for the user ,an 
admin facing website and a MySQL database. The user facing website has been developed using HTML, 
JavaScript ,PHP and JSP, thus making it cross platform. Moreover, it has been designed to occupy less 
bandwidth to support the application even when the mobile is in areas having low connectivity .The admin 
website which is designed using PHP and HTML has MySQL database support and is used by the admin to 
manage events occurring within a particular area. The MySQL database contains information like parking 
,event, building and available parking. The database contains some static data that has to be entered 
manually while the transient data can be entered and updated through the user and admin interfaces .The 
system is a good way of managing parking slots but lacks automation as it relies on the admin to enter data 
into the database. 
 
Satish V.Reve and Sonal Choudhary[3] propose a smart way of finding vacant parking spaces in order to 
cope with the increasing vehicular congestion in the cities. The system uses IR sensors to keep track of the 
empty slots and displays the same information on an LED screen to the user so that he can park his car 
easily. This also helps prevent unnecessary traffic jams when parking in small places. The paper further 
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provides a detailed working of the hardware components being used in their system and their interfacing 
with the AVR microcontroller being used. They also provide the specifics of their system's working and the 
software implementation. The aim of the proposed system is to make finding and reaching parking slots 
easier in a parking space. 
 
The review paper on Car parking management by M.Y .I Idris[4]  and co-authors is a review of the 
technology available for car parking management in the current market. The authors provide information 
about Parking Guidance Information System(PGIS) and its method of implementation. They also explain 
Transit Based Information System(TBIS) comprehensively. Smart payment system has been proposed by 
them to enable hassle free payment of parking bills on exit of cars from a particular parking space. To 
enable reservation of parking slots on arrival for customers, they have also proposed the E-parking 
methodology which can be accessed through the internet or SMS. All the systems reviewed by the authors 
can be connected to ensure a fully automated parking experience. Further, the authors also provide 
information about the various components that can be used for vehicular detection and communication to 
connect all these modules together to create a complete system. 
 
Processing delay consideration in Dijkstra's Algorithm by Charika Jain and Jitendra kumawat[5] 
propose an application of Dijkstra's algorithm in finding the shortest path through a given network 
.Dijkstras algorithm is a popular single source shortest path algorithm that is used extensively to find the 
best possible path from a source to multiple destinations. This paper explains how to use this algorithm to 
find the shortest path based on expected end to end delay in a network. They have also proposed a new 
algorithm to calculate the best route for messages considering the queuing buffer as well as the propagation 
delays. However we will be using this algorithm to calculate the shortest distance between the entry of the 
parking space and the allotted parking slot  
 
4. Proposed easyPARK system: 
 
4.1 The system: 
 
The purpose of easyPARK-The intelligent car parking system is to make the process of car parking in 
crowded places easier and faster. The system also aims at automating most of the process, hence reducing 
the manpower required to manage the parking spaces. The current system available for the car parking 
management only involves keeping track of the allotted and empty parking slots in a parking space. Our 
system not only performs this function, but also provides the user the shortest path to be taken to reach your 
allotted space The system stores information about the status of the parking slots. The manager then 
allocates a parking slot to the customer. The system then calculates the shortest path and displays the same 
to the customer .The module also stores the information about the available parking spaces nearby in case 
our space is full. 
 
4.2 System Architecture: 
 
The easyPARK system is a Java based desktop application which consists of a user interface to be operated 
by the parking manager. The entire application has been developed using Netbeans IDE. The user interface 
has been designed using the Java Swing class. To enable the system to store, process and retrieve static as 
well as dynamic data, JDBC Derby has been used throughout the system. Thus the architecture for the 
system is a repository style architecture wherein every module refers a common database to perform its 
independent functions. 

 
easyPARK consists of the following sub modules which perform independent functions. 
• Customer registration module: This module is used to enter the customer details into the system 

database when a customer enters a particular parking space. 
• Shortest path calculation module: This module makes use of the Dijkstras algorithm to calculate the 

best possible path to any parking slot that is allocated by the parking manager to an incoming 
customer. 
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• Billing module: The billing module calculates and provides a receipt to the customer when he is 
exiting the parking space based on the time the car has been parked in the parking lot. 

• Parking ticket issue module: This module generates violation tickets for the customers who fail to 
abide by the general rules of the parking space. 

• Season ticket allocation and verification: This module is used to issue season passes to customers on 
request as well as verify the credibility and validity of already issued tickets. 

• Customer help module: The main purpose of this module is to provide help to the customers 
whenever required. There is a provision in easyPARK to display the Nearby Parking spaces available 
to the customer if no space is available in the current parking space. The customer can also gain 
information about the nearby repair shops and petrol stations in case needed. 
 

 
Fig.1 easyPARK architecture diagram 

 
 

5. Working of easyPARK: 
 
5.1 Algorithm used for Shortest Path Calculation: 
 
The system uses the Dijkstras algorithm to calculate the shortest path to an allocated parking slot from the 
entry point of the parking space. This algorithm was conceived in 1956 by Edsgar Dijkstra to solve the 
single source shortest path problem for a graph having non-negative edges. The algorithm works on O(|V|2) 
time where V is the number of vertices and hence is a very popular algorithm when shortest path problems 
arise. In our system, every parking slot along with the entry point will constitute a vertex in the graph. The 
distances between the different vertices will be fed as static data into the database when the easyPARK 
system is installed in a parking space .This is a one-time process and will be unique for every parking 
space. The Dijkstras algorithm is as follows: 
 
Dijkstra's Algorithm: 
 
// Let v1 be the origin vertex,  
//   and initialize W and ShortDist[u] as 
   W := {v1} 
   ShortDist[v1] :=0 
   FOR each u in V - {v1} 
      ShortDist[u] := T[v1,u] 
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// Now repeatedly enlarge W  
//   until W includes all verticies in V 
   WHILE W <> V 
 
      // Find the vertex w in V - W at the minimum distance 
      //   from v1 
      MinDist := INFINITE 
      FOR each v in V - W 
         IF ShortDist[v] < MinDist 
            MinDist = ShortDist[v] 
            w := v 
         END {if} 
      END {for} 
 
      // Add w to W 
      W := W U {w} 
 
      // Update the shortest distance to vertices in V - W 
      FOR each u in V - W 
         ShortDist[u] := Min(ShorDist[u],ShortDist[w] + T[w,u]) 
   END {while} 
 
 
When a parking space is allotted to a customer by the parking manager, the parking manager allots the most 
suitable parking slot to the customer. The information about the filled and allocated parking spaces is 
dynamically stored and updated in the database. When the manager requests for the shortest path to any 
particular parking slot, this information is retrieved from the database and based on this a dynamic 
adjacency matrix is created in the database .The dijkstras algorithm is then applied on the new graph to 
calculate the shortest path and it is then displayed to the customer.  

 
Fig. 2 Illustration of Dijkstras Algorithm 

 
 

5.2 System Functionalities: 
 
The functional requirements of the easyPARK system are as follows: 
 

• The system should store distance from the entry of the parking . 
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• The system should keep track of empty parking slots at any point time. 

• The system shall calculate the shortest path to all the empty parking slots and determine the 
nearest available slot for parking. 

• The system shall display the shortest path to the customer. 

• In case the parking capacity gets full, the system shall contain information to the user about other 
nearby available parking spaces. 

• The system shall keep track of the date , In-time and duration of every car. 

• The system shall record the vehicle numbers of all entering cars. 

• The system shall calculate the bill of customer while exiting based on the number of hours the car 
had been parked.  

• The system shall provide a receipt of the payment to the customer for the bill paid. 

• The system shall enable the customers to avail season passes . 

• The system shall keep record of the customers who avail season passes 

• The system shall be able to verify the customer’s  season ticket 

• System should store parking rules and should display it to the customers whenever required 

• The system shall issue infringement tickets to customers who violate parking laws. 

• The system shall store the names and addresses of all repair shops nearby if any car needs repairs 

 
The following activity diagram explains the process of calculation of shortest path and its display to the 
customer. The process starts by the customer requesting for a slot to the parking manager. The parking 
manager retrieves the current status of the slots from the database and checks for availability .If slots are 
not available then he retrieves the nearby parking spaces information from the database and displays it to 
the customer. If slots are available then he allocates a slot and requests for calculation of shortest path to 
that particular slot. This path is then displayed to the customer. 
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Fig. 3 Shortest Path Calculation and customer help 

The following activity diagram explains the process of registering a new customer and calculating the bill 
for him when he leaves the parking space. The parking manager is responsible for entering the customer 
information into the system for further use. The calculation of the bill is done according to the pre-defined 
rates fed into the database.  
 

 
Fig. 4 Billing process 
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6. User Interface: 
 
6.1 Customer Registration: 
 

 
Fig. 5 Home screen 

 
This is the home screen of the easyPARK system. Here the parking manager enters the customer details 
like the car number, name and allots a slot to the customer. Before allotting a slot, the manager can view 
the current status of the slots by clicking on the  Empty Slots button. He can also click on the shortest path 
button to check out the shortest path to any parking slot. 
 
 
6.2 Parking Status Check:   
 

 
Fig. 6 Parking Status display screen 

 
This screen appears when the manager selects the empty slots button on the home screen. Here the filled 
slots are displayed in red and empty slots are displayed in green  
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6.3 Shortest Path Display: 
 

 
Fig. 7 Shortest path display screen (case 1) 

 
 
When the parking manager enters the number of the allotted parking slot in the space provided, a graphical 
display of the best possible path is displayed to the customer on an LED screen. In this case, since slots 5 
and 6 are filled ,the car has to take the displayed route to slot number 1   
 
While the slots  7 and 8 are unoccupied. So to reach the slot number 4, the car can take the shorter route 
between slot numbers 7 and 8. This is illustrated by the given snapshot.  

 
Fig. 8 Shortest path display screen (case 2) 

 
6.4 Billing Interface: 
 
When the customer leaves the parking space, he is handed a bill for the services provided to him by the 
easyPARK system. The parking manager navigates to the billing section through the home screen and 
enters the car number for which the bill has to be calculated. The bill is generated by using the system time 
difference between the arrival and leaving of the particular car and the predefined rates for parking. 
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Fig. 9 Bill generation interface 

  
6.5 Customer Help Interface: 
 
The parking manager can retrieve the data about Nearby parking spaces and Repair shops in case the 
customer requests for the same. This information is static and is entered and updated into the database only 
by the administrator of the parking space. The information contains the name, address and contact number 
of the specified places. The nearby parking slot information retrieval screen is shown below: 

 
Fig. 10 Nearby parking slots information screen. 

 
7. Future Enhancements: 
 
Our system is a desktop application which has to be installed on a computer in a particular parking space .It 
will be beneficial to convert this application into a domain hosted as a SaaS application so that the 
hardware and software requirements will be minimum. This will also enable us to monitor multiple sites 
where our system has been installed and divert customers to nearby parking spaces based on the availability 
criterion. 
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The present system involves a one-time but compulsory creation of an adjacency matrix in the database 
based on the particular parking spaces from which shortest path calculation is done. This process can be 
very tedious and time consuming if the number of slots is large. To alleviate this issue, we can upload a 
picture of the birds-eye view of the parking slot and automatically create the matrix by image processing. 
 
easyPARK relies on the parking manager to allocate a parking slot to the customer .We can eliminate this 
process also by using Kruskal's algorithm to calculate the best possible parking slot for allocation to the 
customer by examining the current status of the slots. This will make easyPARK less prone to manual 
errors and increase its efficacy of parking management greatly. 
This system has a huge scope in malls ,stadiums and other large parking spaces and has to be tested 
extensively for errors and omissions before it can be put into practical usage.  
  
8. Conclusions: 
 
Thus we have tried to propose a new way of handling parking management. The system is flexible, easy to 
use and reliable. easyPARK is a novel way of saving the time, petrol and resources of the people as well as 
reducing the wanton pollution in the air. The scope of this application is large and we expect it to create a 
big impact on the condition of the environment and the way people park their vehicles. easyPARK is 
expected to create a huge impact in countries like India, China and Korea where the number of vehicles is 
large. 
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