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Project Overview

Our project mainly focuses on enhancing the existing parking system by integrating
additional modules to the current system. It includes adding more functionality to how the
system would work and getting accurate information from the system out to the user. By
identifying the problems from current parking system, we came out with ideas that will not only
solve the problems but will improve the current system at the same time. For us, quality and
accessibility of the system are our main goal. Therefore, in our system, we will be integrating
new modules such as GPS and phone applications. These modules would give additional
functionality and capability to the current system. In general, the GPS module will be used to
identify the exact location of the parking lot in a certain local area. We prefer such module in
our system because we are certain that this would help the user to locate the nearest parking
lot in a certain local area. Therefore, the user would be able to save their traveling time and gas
as well. In addition to that, we are also interested in expanding the GPS capability so that it
could be used indoor such as in a parking complex. The stumbling block that we might face is to
find the best way to implement this. There are several solutions to this problem as we will
address them later in the other sections. Furthermore, we are also interested in finding the best
method on how to present the information form the system to the targeted user in much
simpler, short and accurate information. For this, we have come out with the idea to create an
application based on Android platform because we have seen the ubiquity of such application
in the society. Hence, we use this opportunity of the application’s availability to far reach all
users. The application will be equipped with local layout of the current parking lot and the
current status of the parking lot. This would include the availability of parking spaces, its
location and the route to which the user should take. In overall, our system should solve all the
possible problems not only from the current system but from the future system as well. The
implemented system therefore should be user-friendly, easy and fast.



GPS System

GPS uses satellites to determine and lock its position. At least four GPS satellites are
needed to calculate the position of a certain GPS receiver. The signals from the satellites
(moving at the speed of light) are transmitted at the exact same time but may arrive at the
receiver at different time, depending on the distance between the satellites and the receiver.
This distance is then used by the receiver to calculate its position in three dimensions.

For our project, we have decided to make improvements to enhance the GPS
connectivity. The known problem with GPS is that the connection would be lost in indoor places
such as in a confined building. To deal with this problem, we have several possible solutions.
The first solution is to capture the GPS signal and re-transmit the original signal inside the
confined building. Special antenna module will be used to carry out the task. The technique is
basically to repeat the signal that is captured outside the building by a special module known as
a GPS repeater. This technique should not be a new idea since the availability of such module in
the market is well-known. For that reason, we use this availability as our advantage. Moreover,
by having this technique, we should be able to re-transmit the captured signal in different spots
by using multiple transmitters. Similar techniques but different project objectives are used and
explained in the reference work®. More information can be read in this link. Secondly, we also
have other alternative to make the GPS works indoors, which is by using an internet
connection; either with Wi-Fi or 3G. Basically, the GPS will be assisted (aGPS) by the internet
connection in place where there is no satellite coverage. It can supply orbital data for the GPS
satellites to the GPS, enabling the GPS receiver to lock to the satellites with more accuracy. In
addition, there will be a built in application in the GPS that contains pre-loaded maps for each
outdoor and indoor parking area (for example, Walmart or Best Buy).

Usually indoor parking has several levels. To integrate parking system in GPS by using
satellite is quite impossible because it does not know the exact level of the car. To overcome
this, the GPS will be installed with wi-fi receiver. When the car enter the hotspot location, the
GPS will automatically connect to the wi-fi. Wi-fi will locate the location of the car and at the
same time provide the local map (map of the parking location) to the GPS so that the GPS will
not have to download maps of every buildings that are using this system.

! Jardak, N.; Samama, N.; , "Indoor Positioning Based on GPS-Repeaters: Performance Enhancement using an Open Code Loop
Architecture," Aerospace and Electronic Systems, IEEE Transactions on , vol.45, no.1, pp.347-359, Jan. 2009

doi: 10.1109/TAES.2009.4805284

URL: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4805284&isnumber=4805254




System Components
Main components:

1. Central Controller Unit (CCU)

Central controller of parking guidance system. Main module in the system.
Responsible for data collecting and data processing.
Gets information from Zone Controller Unit (ZCU) and sends feedback to peripherals.

2. Zone Controller Unit (ZCU)

Zone Control Unit of parking system. The LCD in ZCU is to show the detector’s work
status.
Main function is to request information from the UD sensor, and send the data to CCU.

Peripherals:
1. Ultrasonic Sensors

® An ultrasonic proximity sensor will be placed on the pavement (for outdoor parking) and
on the parking spot (for indoor) for each individual parking space.

e When this sensor is blocked within a particular time limit (15-30 seconds), it will register
that a vehicle is parked. The sensor will send this information to the server. The server
then change the status of that particular parking space as ‘occupied’

e When the sensor is not blocked within a particular time limit (2-3 minutes), it will
assume that there is no vehicle in that parking space. This information will be sent to the
server and the server will change the status of that parking space to ‘available’

e All these information can be viewed via the parking application in the GPS

e This method requires a lot of sensors. It would be quite difficult and costly to set these
sensors at every place.

2. Cameras

e Several small towers equipped with digital cameras will be placed at the parking lot.
These cameras will capture images at regular intervals.

e The images are then sent to the server. By comparing the images taken at different
time, the server will be able to determine the status of the parking spot.

e The status of each parking spot will be displayed in the application.

Further Explanation of the Parking Detection System

In the parking detection system, it will use Ultrasonic Detector (UD) as one of the main
part of parking guidance system which will detect the parking space and transfer the
information/message to Zone Control Unit (ZCU).

Then, the ZCU will collect the data/message and send it to central control unit (CCU);
CCU processes these data and sends the relevant command to specific PCs or other
relevant equipment (e.g GPS Navigation System or mobile phone with GPS capabilities)
The GPS will display the information received and aid the drivers to a parking spot.



Section 2
Related Works

1. Parking Lot Detection
The parking lot detection is a project as a part of Smart Parking System. It has been developed

by Jake Reisdorff, Aldo Arizmendi and Jason Armstrong under the supervision of Dr. Sharad
Seth in School of Computer Science & Engineering at University of Nebraska-Lincoln (UNL). The
objective of the project is to provide a parking garage detection that is accessible to appear in
mobile website as a part of mobile application. The project involves three distinct functions.

Specifically, the first function is capturing an image from the parking garage using a digital
camera. The second function is by comparing the current image taken against an earlier version
to verify that a vehicle occupies the parking space. They use a mounted camera in the

garage to take images from a static position, and send to a web server. The third function is the
web server will detect the available parking spaces by running an image processing. Then, after
determining vehicle absence or presence, a server will update the database server through a
data stream containing an array representing a row of parking spaces and their availability to
park status. Based on the data taken from the web server, the website application will
determine the total number of available parking spaces. The website application also will show
a map of parking garage with availability information.

There are some important hardwares used in this project. The first hardware is a camera-
Logitech Webcam Pro 9000. The camera offers USB connectivity to the microprocessor. It also
provides auto-focus technology and can be controlled using the SDL image acquisition for the
Ubuntu operation system. The second hardware is Microprocessor- (BeagleBoard + Wifi
Adapter) which is used to provide communication between the camera and the server. The
system will use Ubuntu to process images and send the result to WiFi adapter. Then, the Wifi
adapter will use UNL’s network to transfer data to the server. Lastly, the important hardware
use in this project is the Server. by using this hardware, the system of the project will have
interconnection to the server. The dynamic user interface of the server will have a picture of
the garage floor and a map of parking garage with availability information.



2. Park Smart NYC

This is one of the projects in the Big Apps Competition held in 2010. It was developed by Erin
Moore and Chris Fahey. Basically this parking system relies on a smartphone's built-in GPS and
a specific mobile application. First, the user needs to take a picture of the spot that they want
to park their vehicle. This is to verify whether it is legal or not to park there. A confirmation
message will be received via the mobile application. The user will also be able to ‘check-in" in
that particular spot and this will make it easier for them to know the exact location of their
parked vehicle. In addition, the mobile application also allows the user to set reminders or
alerts to notify them when their parking time is almost up. The users can also write reviews
about the parking place, which can be viewed by other users. Since the alert/notification
feature is quite useful, our group might implement this feature in our smart parking system.

3. SF Park

SFpark is a project established by San Francisco Municipal Transportation Agency (SFMTA) in
collaboration with various organizations and individuals. This system collects and distributes
real-time information about the availability of a particular parking spot. It also uses a demand-
responsive pricing to redistribute parking demand and reduce the need for circling or double
parking. In comparison with our project, we use a fixed, flat-rate pricing in our system. SFpark
parking system includes sensors located at each parking spot to locate empty spots. For
metering system, SFpark offers variety of paying option which includes coins, SMTFA parking
cards, credit and debit cards and pay by phone. To make the system more users friendly and
efficient, SFpark creates applications software that can be used by smartphones and
computers.
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