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Mobile Parking Lot 
Creator  

Kaelin Bullock and Spencer Vaughn 

Overview— The project is a mobile android application that 
takes in a user-defined area through either manual or GPS 
marker placement. An algorithm fills the user-defined area with 
parking spaces that are then editable by the user. The two input 
modes allow for more precise control of the edges of the user-
defined area. By making each parking space an object, the user 
can edit the parking space in many ways. The spaces can be 
marked as an open space, a taken space, or as an obstacle. They 
can be completely dragged around the user-defined area or 
removed indicating a path to drive on. The project successfully 
implements all of the essential features for creating a working 
parking lot.  

I. INTRODUCTION 

Many companies are developing self-driving cars, because 
of their convenience and efficiency.  Many parking areas are 
not designed with these cars in mind.  Without a clearly drawn 
out area, it may be difficult for cars to drive and park in areas 
such as overflow parking or temporary parking. We have 
designed a solution to the software side of the problem.  By 
using google maps to find the dimensions of an area, and we 
developed an algorithm to find the best distribution of parking 
spots within the computed space. 

II. RELATED WORK 
Because our app addresses a problem that may arise only in 

the next 10 years or so, there are currently no other projects 
working on this issue. 

III. APPLICATION DESIGN 
   The user interface was kept as simple as possible. There is 
only one screen, the main screen, which opens upon loading 
the map. The buttons needed for operation are only available 
or visible at certain times during operation. This acts as guide 
rails for the user defining what can and can’t be used given the 
user’s input and it cuts down on the amount of clutter on the 
screen during operation. By splitting the modes with a toggle 
switch, the buttons for each mode can be hidden. By hiding 
and making buttons visible in the same position, it creates a 
seamless transition from one mode to the other. The buttons 
are color-coded based on function. The green button locks a 
marker in place. The red button is the clear map button. 
Lastly, the blue button is the GPS drop button matching the 
GPS position dot on the map. There are three buttons for the 
GPS function. The first is to re-center on current GPS 
location, another to drop a marker, and a button to lock the 
marker. The GPS markers are both removable and draggable. 
The manual mode allows a user to place a marker and drag it 
to the exact position before locking it to the map. 
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There are many choices for modifying the parking lot.  In 

order to simplify the user interface many of the buttons are 
hidden when the lot is not being edited.  The options for 
editing are kept on the perimeter of the screen.  The 
arrangement of editing choices allows users to clearly see their 
changes as they are being made.  The editing takes place on 
the map where the user can clearly see the space that they are 
editing.  This design makes edits easier. 

 
The code is split into three main sections. These sections are 

the two operating modes, manual mode and GPS mode, and 
the algorithm code. Manual mode is the defaulted mode. 
When the screen is clicked, the user is within the manual 
mode in the code. They can then place markers as needed. 
Only when the mode switch is pressed does the user enter the 
GPS mode. I decided to include an ability to use a mix of both 
modes while dropping the markers. If the user finds the GPS 
accurate enough, then they may drop a marker and adjust it. 
From their location, they could then drop the other markers as 
the are viewing the entire area from one corner. 

Using the area given, the application calculates the length 
between markers and the area in square meters of the user-
defined area. To find the area of the quadrilateral without 
involving the degree of the angles formed, I used 
Brahmagupta’s �������[1]. The lengths between markers, 
the coordinates of the markers, and the computed area are 
saved in lists, which are used by the algorithm generating 
parking spaces. 

 
 The algorithm section of the code orders the markers in 

terms of position.  These markers are then arranged into a 
square.  The square is separated into parking spots by iterating 
through the available space and placing spots until the area is 
full.  All the spots are objects, and multiple functions iterate 
through these objects to determine if a user touch collides with 
a parking spot.  If there is a collision the parking spot type 
changes based on the user’s choice.  The user’s choice is 
determined by a boolean value.  The marker drag multiple spot 
selection also uses a similar method to select parking spots. 

IV. RESULTS 
The project was divided into two parts. Spencer created the 

UI and developed the input for the application. Kaelin 
implemented the parking space generating algorithm and the 
visual representation of the data.  

The user is presented with a satellite map that updates to the 
user’s currently GPS location. Either the user is at the location 
or could use their current location as a reference to find the 
location to design the parking lot. By using the two input 
modes, the user can create an area with the markers 
representing the borders of the area with lines automatically 
generated on the map. 

To reduce the chances of user problems, the UI is enabled 
or disabled based on what the user is currently doing. 
Disabling buttons from being pressed when they aren’t needed 
helps the user understand the process of completing a parking 
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lot design more intuitively. This also prevents bugs such as 
clearing the map during an input where the onClick function 
carries over old coordinate data when starting anew. After the 
user has created an area and is satisfied with it, the user can 
press the order button to begin the parking lot generation. In 
doing so the calculated area, lengths between markers, and 
coordinates of the markers are passed to the generating 
algorithm.  

 
In order to make the most of the time the editing of the 

parking lot was kept in the same space as the actual creation of 
the parking lot.  This turned out to be a good thing, because it 
allows the user to make edits more easily.  Parking spots are 
do not have the ability to be moved, have their orientation 
changed, or take into account angles, but the essential of the 
app are available.  A user can create a lot, have the spots auto 
generated, and edit the parking spots.  Editing allows for users 
to handle obstacles, create paths, and mark a spot as taken. 

 
The app has most of the functionality we planned for it to 

have.  The user can drop GPS pins to set the area for the lot.  
The user can click on the map to set the area for the lot.  The 
user can construct a lot within the bounds the user provides.  
The parking lot can be edited and handles obstacles. 

 

 

 

 

V. FUTURE WORK 
In future designs there could be many changes to the 

operation of the application. First, the application needs a 
physical presence in the space. By using a base station 
transmitting the parking lot data to incoming traffic, the 
information could be updated in real time about which spots 
are taken and which spots are available. While this application 
is the design of the parking lot. I believe that there should be 
an application to view and moderate the information about the 
parking lot in real time.  

 
The algorithm that determines the location and distribution 

of spaces will provide support for more situations.  The app 
doesn’t handle different shape, allow people to combine two 
lots, handle angles, and it doesn’t place spaces optimally when 
considering entrances.  The user interface also needs 
improvement.  The dragging feature will be improved. The 
drag should be easier to use and include conversions for types 
other than roads.  The iteration through parking spot objects 
will also be optimized to save time and power.  The algorithm 
and parking lot creation will also be separated. 
 

VI. REFERENCES 
[1] Weisstein, Eric W. "Brahmagupta's Formula." From 
MathWorld--A Wolfram Web Resource. 
http://mathworld.wolfram.com/BrahmaguptasFormula.html 

http://mathworld.wolfram.com/about/author.html
http://mathworld.wolfram.com/
http://mathworld.wolfram.com/BrahmaguptasFormula.html

	I. INTRODUCTION
	II. Related Work
	III. Application Design
	IV. Results
	V. Future Work

